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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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ommon practice for management information to be exchanged between space mission man
ace link service provider for the purposes of negotiating, configuring, and."executing t
hetry, and Command (TT&C) functions and cross support transfer services that are provided
pon. The various processes that generate, exchange, ingest, and act upon/this managemer
bllectively referred to as service management.

International Standard defines a set of Space Communicatian Cross Support Service
S-SM) services by which space link service providers and space missions exchange inform
ange spacecraft contact periods and establish the operating. parameters of the space link
support transfer services during those contact periods.

BCCS-SM services reflect the common practices of\the’space operations community and th
LE transfer specifications. Four SCCS Management Services are defined:

)

Service Agreement service, which addresses the information that needs to be agreed b
support service can be established;

Configuration Profile service, which.addresses the establishment of sets of data concerni
link and ground station configuration;

Trajectory Prediction serviee,'which addresses the transfer and updating of spacecraft tra

Service Package serviceé, which addresses the arrangement of spacecraft space link §
and execution of the transfer services.

nternational Standard deals with only three of the SLE transfer services defined in the C
rence Model:

)
)

Forward)Communications Link Transmission Unit (FCLTU);

Return All Frames (RAF);
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The management of other SLE transfer services, including Return Operations Control Field (ROCF), Forward
Space Packet (FSP), supported by the Communications Operation Procedure-1, and a radiometric data
transfer service, will be addressed in future versions of this International Standard.

This International Standard addresses the management of both online and offline return SLE transfer
services. In this International Standard, online return services are part of a larger class of services referred to
as Space Link Session Transfer Services (because they are concurrent with an active space link), and offline
services are part of a larger class of services referred to as Retrieval Transfer Services (because they are the
mechanism by which data are retrieved from intermediate storage).
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This International Standard addresses the management of user-initiated transfer services only. Although some
of the SLE transfer service specifications permit provider initiation, all implementations of SLE transfer
services are user-initiated as of the time of the writing of this International Standard. Therefore, under this
version of SCCS-SM, the initiator is always the user, and the responder is always the provider.

This International Standard provides a mechanism for defining and scheduling non-CCSDS transfer services
that are bilaterally defined between the Complex and MDOS. RF and ModuLAtion Systems and Space Link
Services Addressed in this Recommended Standard

This International Standard supports the exchange of information used in scheduling of services that employ
radio frequency (RF) and modulation systems that are conformant W|th the CCSDS Recommended Standard

401.0, Radio g ¢ 2 3
providers that prowde RF Ilnks that conform to CCSDS 401 0 can |mplement the fuII set of capat
specified herein. However, the capabilities provided by this International Standard for space communig

service sche|

example, this

those specifi

Space link g
parameters 4
information,

This version

qualifications:
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e)

9)

The
servi
not g

This
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duling information exchange are not strictly limited to those recommended in CCSDS 40
International Standard supports the use of additional forward subcarrier frequencies be
bd in CCSDS 401.

ervice providers that provide RF links that do not conform to CCSDS401.0 or the exte
nd values supported by this International Standard may use bilaterally(defined space link s¢
br may simply implement a subset of the capabilities specified herein

of the International Standard contains the following limitatiofs, constraints, exclusiong

concept of staging in the Cross Support Reference Moédel—distributing the provision of trg

ddressed in this document.

International Standard does not address thé& mechanism for exchanging authentication
ss control information associated with the création of transfer service credentials.

nd systems and services that are not directly concerned with the transport of transfer frame

unications link transmission unijtss.compliant to CCSDS Recommended Standards ar

service
ilities
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yond
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ces across two or more Complexes that progressivelyjprocess and transform a data strean—is

and
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b not
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equipment that is used to provide the space link and transfer services, so the users in the MDOS do
not need to be concerned about the internal workings of the Complex. In other words, Complex
Management provides an interface to the user that hides the complexity of the provider's Complex.

The scope and field of application are furthermore detailed in subclause 1.4 of the enclosed CCSDS
publication.

© ISO 2013 — All rights reserved
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2 Requirements

Requirements are the technical recommendations made in the following publication (reproduced on the
following pages), which is adopted as an International Standard:

CCSDS 910.11-B-1, August 2009, Space Communication Cross Support — Service Management — Service
Specification.

For the purposes of international standardization, the modifications outlined below shall apply to the specific
clauses and paragraphs of publication CCSDS 910.11-B-1.

Paggsitov

This part is information which is relevant to the CCSDS publication only.

Pagg 1-19 and 1-20

Add the following information to the reference indicated:

[1] Document CCSDS 910.4-B-2, October 2005, is equivalent to ISO 15396:2007.
[2] Document CCSDS 132.0-B-1, September 2003, is equivalent to [SO 22645:2005.
[3] Document CCSDS 133.0-B-1, September 2003, is equivalent’to ISO 22646:2005.
[4] Document CCSDS 131.0-B-1, September 2003, is equivalent to ISO 22641:2012.
[5] Document CCSDS 732.0-B-2, July 2006, is equivalent to ISO 22666:2007.

[6] Document CCSDS 231.0-B-1, September 2003, is equivalent to ISO 22642:2005.
[7] Document CCSDS 232.1-B-1, September 2003, is equivalent to ISO 22667:2005.
[8] Document CCSDS 911.1-B-2, December 2004, is equivalent to ISO 22669:2007.
[9] Document CCSDS 911.2-Bs2,"December 2004, is equivalent to ISO 22670:2006.
[10] [ Document CCSDS 911:5-B-2, December 2004, is equivalent to ISO 26143:2007.
[11] | Document CCSDS-912.1-B-2, December 2004, is equivalent to ISO 22671:2011.
[12] | Document<CE€SDS 912.3-B-1, December 2004, is equivalent to ISO 22672:2011.

[13] | Document CCSDS 502.0-B-1, September 2004, is equivalent to ISO 22644:2006.

3 Revision-ofpublication GESbs 3104 B1+——— —

It has been agreed with the Consultative Committee for Space Data Systems that Subcommittee
ISO/TC 20/SC 13 will be consulted in the event of any revision or amendment of publication CCSDS 910.11-
B-1. To this end, NASA will act as a liaison body between CCSDS and ISO.

© I1SO 2013 — All rights reserved 3
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AUTHORITY
Issue: Recommended Standard, Issue 1
Date: August 2009
Location: Washington, DC, USA

THis document has been approved for publication byt he Management Council

pof the

Cqnsultative Committee for Space Data Systems (CCSDS) and representsCthe conpensus
teg¢hnical agreement of the participating CCSDS Member Agencies. Tthe’ procedyre for

reyiew and authorization of CCSDS documents is detailed in the Procedures Manual
Cansultative Committee for Space Data Systems, and the record of AAgency participa
th¢ authorization of this document can be obtained from the, €ESDS Secretariat
address below.

This document is published and maintained by:

CCSDS Secretariat

Space Communications and Navigation-Office, 7L70
Space Operations Mission Directorate

NASA Headquarters

Washington, DC 20546-0001,tJSA

or the
10n in
at the

CCSDS 910.11-B-1 Page i August 2009
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STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDS) is an organization officially
established by the management of its members. The Committee meets periodically to address
data systems problems that are common to all participants, and to formulate sound technical
solutions to these problems. Inasmuch as participation in the CCSDS is completely
voluntary, the results of Committee actions are termed Recommended Standards and are
not considered binding on any Agency.

This Recommended Standard is issued by, and represents the consensus of, the CCSDS
membgrs. Endorsement of this Recommendation is entirely voluntary. Endersement,
howeyer, indicates the following understandings:

o | Whenever a member establishes a CCSDS-related standard, this standard will belin
accord with the relevant Recommended Standard. Establishing, such a standgrd
does not preclude other provisions which a member may develop-

o | Whenever a m ember establishes a C CSDS-related standard, that member will
provide other CCSDS members with the following information:

-- The standard itself.
-- The anticipated date of initial operational‘¢capability.
-- The anticipated duration of operatignal service.

o | Specific service arrangements shall,be made via memoranda of agreement. Neither
this Recommended Standard nér any ensuing standard is a su bstitute for a
memorandum of agreement.

No lafer than five years from its.date of issuance, this Recommended Standard will |be
reviewed by the CCSDS to determine whether it should: (1) remain in effect without change;
(2) bg changed to reflect~the impact of new technologies, new requirements, or ngw
directjons; or (3) be retired or canceled.

In those instances when a new version of a Recommended Standard is issued, existing
CCSDS-related-miember standards and implementations are not negated or deemed to [be
non-CICSDS.compatible. Itis the responsibility of each member to determine when sych
standards< or “implementations are to be modified. E ach member is, however, strongly
encoufdged to direct planning for its new standards and implementations towards the lager
version of the Recommended Standard.

CCSDS 910.11-B-1 Page ii August 2009
© 1SO 2013 — All rights reserved 7
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FOREWORD

Through the process of normal evolution, it is expected that expansion, deletion, or
modification of this document may occur. This Recommended Standard is therefore subject
to CCSDS document management and change control procedures, which are defined in the
Procedures Manual for the Consultative Committee for Space Data Systems. Current
versions of CCSDS documents are maintained at the CCSDS Web site:

hito://aranacesds.org/
Ir L=}

Questions relating to the contents or status of this document should be addressed [to the
CCSDS Secretariat at the address indicated on page 1i.

CCSDS 910.11-B-1 Page iii August 2009
8 © IS0 2013 — Al rights reserved
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At time of publication, the active Member and Observer Agencies of the CCSDS were:

Member Agencies

— Agenzia Spaziale Italiana (ASI)/Italy.

— British National Space Centre (BNSC)/United Kingdom.
— Canadian Space Agency (CSA)/Canada.

— Centre National d’Etudes Spatiales (CNES)/France.

ChinaNational Snaca A dia wn'nfv-nfinn IFT\TQ A\/Dar\v\1a c Repnublic of China

T T Ot oo T O PaT U T YOIt o troT TN O T COPTC O ISV P O UTIC UT O

— | Deutsches Zentrum fiir Luft- und Raumfahrt e.V. (DLR)/Germany.
— | European Space Agency (ESA)/Europe.

— | Russian Federal Space Agency (RFSA)/Russian Federation.

— | Instituto Nacional de Pesquisas Espaciais (INPE)/Brazil.

— | Japan Aerospace Exploration Agency (JAXA)/Japan.

— | National Aeronautics and Space Administration (NASA)/USA.

Obseryer Agencies

— | Austrian Space Agency (ASA)/Austria.

— | Belgian Federal Science Policy Office (BFSPO)/Belgium.

— | Central Research Institute of Machine Building (I'sNIIMash)/Russian Federation.
— | Centro Tecnico Aeroespacial (CTA)/Brazil.

— | Chinese Academy of Sciences (CAS)/China;

— | Chinese Academy of Space Technology (CAST)/China.

— | Commonwealth Scientific and Industfial Research Organization (CSIRO)/Australidg.
— | CSIR Satellite Applications Centre'(CSIR)/Republic of South Africa.

— | Danish National Space Center (DNSC)/Denmark.

— | European Organization for,the Exploitation of Meteorological Satellites
(EUMETSAT)/Europe.

— | European Telecommunications Satellite Organization (EUTELSAT)/Europe.
— | Geo-Informatics aid)Space Technology Development Agency (GISTDA)/Thailand.
— | Hellenic National-Space Committee (HNSC)/Greece.

— | Indian Space Research Organization (ISRO)/India.

— | Institute ofSpace Research (IKI)/Russian Federation.

— | KFKI Research Institute for Particle & Nuclear Physics (KFKI)/Hungary.

— | Korea Aerospace Research Institute (KARI)/Korea.

— | Ministry of Communications (MOC)/Israel.

— L National Institute of Information and Communications Tpr‘hnn]ngv (NTFT)/Tﬂpan
— National Oceanic and Atmospheric Administration (NOAA)/USA.

— National Space Organization (NSPO)/Chinese Taipei.

— Naval Center for Space Technology (NCST)/USA.

— Scientific and Technological Research Council of Turkey (TUBITAK)/Turkey.

— Space and Upper Atmosphere Research Commission (SUPARCO)/Pakistan.

— Swedish Space Corporation (SSC)/Sweden.

— United States Geological Survey (USGS)/USA.

CCSDS 910.11-B-1 Page iv August 2009
© IS0 2013 — Al rights reserved 9
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DOCUMENT CONTROL
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Standard, Issue 1
ECQ 1 Editorial Change 1 August Corrects editorial gnd
2010 typographical
inconsistencies.
EC¢ 2 Editorial Change 2 August Coftrects editorial gnd
2011 typographical
inconsistencies.
CCSDS 910.11-B-1 Page v August 2011
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1 INTRODUCTION
1.1 PURPOSE OF THIS RECOMMENDED STANDARD

It is common practice for management information to be exchanged between space mission
management and a space link service provider for the purposes of negotiating, configuring,
and executing the Tracking, Telemetry, and Command (TT&C) functions and cross support
transfer services that are provided to the space mission. The various processes that generate,

e)(\]'mngp) 1"ngqu7 and act upon this management information are r‘n"Pr‘ﬁvply referred to as
(=]

service management.

THis Recommended Standard defines a set of Space Communication Cross Support Service
Management (SCCS-SM) services by which space link service providers and space missions
exfhange information needed to arrange spacecraft contact periods-and establish the
operating parameters of the space link services and cross support transfer services furing
th¢se contact periods.

1.2 RELATION TO CROSS SUPPORT REFERENCE MODEL

The Cross Support Reference Model (reference [1])«establishes a model for space npission
data exchange as illustrated in figure 1-1. Space mission users and mission managem¢nt are
represented by the Mission Data Operations System (MDOS), which sends data fo and
re¢eives data from the Space Element. ThecSpace Link Extension (SLE) System trgnsfers
th¢se data using SLE transfer services between the SLE System and the MDOS, and using
space link services between the SLE System and the Space Element. In addition, the MDOS
and the SLE System exchange management data for managing the space link servicgs and
SHE transfer services.

NOQTE — The management\data exchanged between the Space Element and the MDOQS are
illustrated forthe sake of completeness. However, they are outside the scppe of
the Cross- Support Reference Model and this SCCS-SM Service Specifigation.
Also, although this management data exchange is illustrated as ad ire¢t link
between Space Element and MDOS, it is actually accomplished via the|space
link'and SLE transfer services.

The Cross*Support Reference Model provides the framework for defining SLE tfansfer
setvice specifications (references [8] to [12]) and an SLE-SM service specification. It defines
the functional and management components of the MDOS and SLE System. It identifies the
SLE transfer services which are used to extend space link services (references [2], [4], [5],
and [6]) across the ground segment. It specifies the time spans of various management
information entities used in SLE-SM.

This SCCS-SM Service Specification expands the scope of SLE-SM as identified in the
Cross Support Reference Model to include management of space communication services
and cross support transfer services in general, not just those directly related to the transfer of
command and telemetry data (i.e., the scope of Space Link Extension).
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Figure 1-1: Cross Support Reference Model Space Mission Data Exchange

bCOPE

SCCS-SM SERVICES

ntents of the SLE transfer specifications’ Four SCCS Management Services

d:

Service Agreement service, which’addresses the information that needs to be agre
before a cross support service ‘ean be established;

Configuration Profile service, which addresses the establishment of sets of d
concerning the space link and ground station configuration;

Trajectory Prediction service, which addresses the transfer and updating of spacect
trajectory data,

sessiontimes and execution of the transfer services.

CCS-SM services reflect the common practices of the space operations community and

ire

ed

hta

a ft

Service Package service, which addresses the arrangement of spacecraft space link

1.3.2

L SCCe-SM-SERVICE PROCEDURES - ORPERATIONS - AND MESSAGES —

The SCCS-SM services are implemented by procedures, operations, and messages that effect
the negotiation and commitment of resources for the provision of space link and transfer
services. This establishes the mechanism by which a user requests services from a provider
for individual spacecraft space link sessions (also known as contacts, passes, and tracks).
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1.3.3 TRANSFER SERVICES ADDRESSED IN THIS RECOMMENDED
STANDARD

This Recommended Standard deals with only three of the SLE transfer services defined in
the Cross Support Reference Model:

a) Forward Communications Link Transmission Unit (FCLTU, reference [11]);

b) Return All Frames (RAF, reference [8]);

¢) Return Channel Frames (RCF, reference [9]).

THe management of other SLE transfer services, including Return Operations Contro| Field
(ROCF, reference [10]), Forward Space Packet (FSP, reference [12], supported byt he
Cammunications Operation Procedure-1, reference [7]) and a radiometric data tfansfer
sefvice, will be addressed in future versions of this Recommended Standard.

THis Recommended Standard addresses the management of both online and offline |[return
SHE transfer services. In this Recommended Standard, onliie return services are part of a
lafiger class of services referred to as Space Link Session Fransfer Services (because they are
copcurrent with an active space link), and offline services are part of a larger class of s¢rvices
referred to as Retrieval Transfer Services (because they-are the mechanism by which data are
refrieved from intermediate storage).

This Recommended Standard addresses the management of user-initiated transfer sgrvices
only. Although some of the SLE transfer sérvice specifications permit provider initiation, all
injlplementations of SLE transfer services are user-initiated as of the time of the wrifing of
this Recommended Standard. Therefore, under this version of SCCS-SM, the inititor is
alyays the user, and the responder.i$ always the provider.

—

This Recommended Standard provides a mechanism for defining and scheduling non-
CCSDS transfer services that are bilaterally defined between the Complex and MDOS.

1.3.4 RF ANDMODULATION SYSTEMS AND SPACE LINK SERVICES
ADDRESSED IN THIS RECOMMENDED STANDARD

THis Recommended Standard supports the exchange of information used in scheduling of
serviees‘that employ radio frequency (RF) and modulation systems that are conformant with
th¢ CCSDS Recommended Standard 401.0, Radio Frequency and Modulation Systems—
Part 1: Earth Stations and Spacecraft (reference [14]). Space link service providers that
provide RF links that conform to CCSDS 401.0 can implement the full set of capabilities
specified herein. However, the capabilities provided by this Recommended Standard for
space communication service scheduling information exchange are not strictly limited to
those recommended in CCSDS 401: for example, this Recommended Standard supports the
use of additional forward subcarrier frequencies beyond those specified in CCSDS 401.
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NOTE - The specific set of RF and modulation parameters and associated values that are
fully supported by this Recommended Standard are specified in section 5.

Space link service providers that provide RF links that do not conform to CCSDS 401.0 or
the extended parameters and values supported by t his Recommended Standard may use
bilaterally defined space link service information, or may simply implement a subset of the
capabilities specified herein, as described in annex B.

1.3.5 | LIMITATIONS, CONSTRAINTS, EXCLUSIONS AND QUALIFICATIONS

This version of the Recommended Standard contains the following limitations, constrairts,
excludions and qualifications:

The concept of staging in the Cross Support Reference Model->distributing the
provision of transfer services across two or more Complexes_that progressively
process and transform a data stream—is not addressed in this decument.

a

N

b)| This Recommended Standard does not address the maechanism for exchanging
authentication and access control information associated-with the creation of transfer
service credentials.

c)| Ground systems and services that are not dire¢ctly concerned with the transport|of
transfer frames (references [2] and [5]) and, communications link transmission urfits
(reference [6]) compliant to CCSDS Recommended Standards are not describgd.
Processing of data held within the data“fields of source packet Protocol Data Units
(PDUs) (reference [3]) is outside the scope of this document.

d)| The initial establishment of acsetvice relationship and the negotiation of a missign-
length Service Agreement are.not covered by this Recommended Standard.

e)| This Recommended Standard does not define the operations and messages required to
perform execution-time monitoring and control of transfer services.

f) | The specification of systems to generate information required by SCCS-SM, such|as
mission pladgning (scheduling), flight dynamics (trajectory), mission monitoring and
control, and ground station selection are outside the scope of this document. If| is
assumed, that these systems will provide the data needed in the required format at the
required times.

2)LSECS-SM does not define the way in which Complex Management (CM) interfagces
with the equipment that is used to provide the space link and transfer services, so the
users in the MDOS do not need to be concerned about the internal workings of the
Complex. In other words, Complex Management provides an interface to the user that
hides the complexity of the provider’s Complex.
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1.4 APPLICABILITY

1.41 APPLICABILITY OF THIS RECOMMENDED STANDARD

This Recommended Standard serves as the basis for the development of compatible Agency
standards for space communication service management systems. This Recommended
Standard is applicable to space communication service management systems that are
involved in cross support.

Alfhough sharing ground systems between multiple space missions or between amjultiple
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ncecraft of the same space mission is not explicitly modeled, this Recommended St
no way precludes sharing ground systems.

1.2 LIMIT OF APPLICABILITY

is Recommended Standard is not a design for real spaceZcommunication S
jnagement systems that may be implemented for the control and monitoring of exis
ure missions.

) RATIONALE

e primary goal of CCSDS is to increase the level of interoperability among Agg
is Recommended Standard furthers that. goal by e stablishing the means to mana|
vision of space link and transfer services'to be used in the area where most cross s
ivity occurs: between the tracking stations or ground data handling systems of v
rencies and the mission-specific components of a mission ground system. Referencq
0ss Support Concept, provides\further discussion of the rationale for this Recomn
indard.

DOCUMENT STRUCTURE

1 ORGANIZATION

is document is organized as follows:

a). Section 1 provides the purpose, scope, applicability, and rationale o
Recommended Standard and identifies the conventions and references

indard

ervice
ing or

Pncies.
oe the
upport
arious

[G1],
iended

[ this
used

throughout the document. 1his section also describes how this docum

ent 1is

organized. A brief description is provided for each section and annex so that the

reader will have an idea of where information can be found in the document.
identifies terminology that is used in this document but is defined elsewhere.

It also

b) Section 2 provides an overview of SCCS-SM, places it in its context, introduces some

basic service management concepts, and identifies the SCCS-SM services speci
this Recommended Standard.

fied in
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Section 3 defines the SCCS-SM document exchange protocol.
Section 4 defines the Service Package service.

Section 5 defines the Configuration Profile service.

Section 6 defines the Trajectory Prediction service.

Section 7 defines the Service Agreement service.

Standard.
Annex B identifies the minimum set of operations that are required” for

implementation of SCCS-SM to be compliant with this Recommended Standard.

Annex C contains a list of acronyms.
form.

2.0 diagramming notation, semantics, and conventions that are used in t
Recommended Standard.

Annex F lists the time parameters associated\with the various information entities t

terms.

Annex G is a list of informative references.

HOW TO READ THIS DOCUMENT

portant for readers of this document to have a basic understanding of:
CCSDS Space Link Services (see references [2], [4], [5], and [6]);
CCSDS-compliant radio frequency and modulation systems (reference [14]);

CCSDS_SLE services, asd escribed in the Cross Support Concept docum
(reference [G1]) and the Cross Support Reference Model (reference [1]);

are managed through SCCS-SM, and specifies the interrelationships between th¢

Annex D lists the SCCS-SM parameters in alphabetical order,~presented in tabuflar

Annex E provides an overview of the Unified Modeling Language (UML) Versijon

his

nat
se

ent

d)

SDE-SM concepts, as d escribed in Cross Support Concept (reference [G1]). T

he

SLE-SM concepts described in reference [G1] are essentially the same as, or a subset

of, the concepts that are applicable to SCCS-SM. In the future, reference [G1]
expected to be updated to have SLE-SM replaced by SCCS-SM.

is
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1.7 DEFINITIONS AND NOMENCLATURE
1.7.1 DEFINITIONS
1.7.1.1 Definitions from the Cross Support Reference Model

This Recommended Standard makes use of the following terms that are defined in the Cross
Support Reference Model, reference [1]:

a)  IMVOKeT;

b) Mission Data Operations System (MDOS);
c) Operation;

d) Performer;

e) Service Agreement;

f) Service Agreement Period;

g) Service Management;

h) Service Package Utilization Phase;

1) (SLE) Complex;

j) (SLE) Complex Management (CM);
k) (SLE) Service Package;

1) (SLE) Utilization Management (UM);
m) (SLE) Transfer ServiceInstance;

n) Space Link Sessiot;

o) UtilizationPhase.

1.7.1.2 Definitions from the RAF, RCF, and CLTU Service Specifications

This Re¢gommended Standard makes use of the following terms that are defined in references
[8],99] and [11]:

a) Active (State);

b) Association;

¢) Communication Service;

d) Delivery Mode (del ivery-mode) (references [8] and [9] only);

e) Invocation;

CCSDS 910.11-B-1 Page 1-7 August 2009
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f) Latency Limit (latency-1imit) (references [8] and [9] only);
g) Master Channel,

h) Parameter;

i) Performance;

j) Port Identifier;
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k) [Reporting Cycle (reporting-cycle);
1) | Return;

m] Service Instance Provision Period;

n)| Spacecraft Identifier;

0)| Transfer Frame Version Number;

p)| Virtual Channel;

q)| Virtual Channel Identifier.

1.7.1.3 Definitions from TM Synchronization and‘Channel Coding

This Recommended Standard makes use of the following terms that are defined in reference [4]:

a)| Attached Sync Marker;

b)| Convolutional Code;

c¢)| Pseudo-Randomization;

d)| Reed-Solomon Check \Symbols;
e)| Reed-Solomon Code;

f) | Turbo Code)

1.7.1.4 Definitions from TC Synchronization and Channel Coding

[

ThR mded Qtgandard maoleac 11c £4l . £11 a4 that gen a1 20 £ L .
1S CUUTHITIICITUCU O Taludra TIian TS UsuUT U TUTTUO W TS TC TS HIAt arC Ut TIHICU TR TCICICIICU 1O | .

a) Communications Link Control Word (CLCW);
b) bit lock;
c) RF availability.

CCSDS 910.11-B-1 Page 1-8
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1.7.1.5 Additional Definitions
1.7.1.5.1 Introduction

For the purposes of this Recommended Standard, the following definitions also apply.

1.7.1.5.2 Two-Phase Operation Procedure Pattern

opgration procedures involving only an invocation and a single return (either a suéeespful or

Tl]I: patiern that is common to all SCCS-SM two-phase operation procedures,. that is,
fa

fled return).

1.7.1.5.3 Two-Phase Operation

A1 SCCS-SM operation that conforms to the two-phase operation procedure pattern.

1.7.1.5.4 Three-Phase Operation Procedure Pattern

THe pattern that is common to all SCCS-SM thrée-phase operation procedures; that is,
operation procedures involving an invocation,~an acknowledged return, and either a
sugcessful or failed return.

1.7.1.5.,5 Three-Phase Operation

A1 SCCS-SM operation that confotms to the three-phase operation procedure pattern.

1.7.1.5.6 Notify Operation’Procedure Pattern

THe pattern that is common to all SCCS-SM notify operation procedures; that is, procgdures
inyolving perforndance of a locally invoked operation, the issuance of a notificatioh, and
supsequent confitrmation of receipt of that notification.

1.7.1.5.%~ Notify Operation

A QSOCC QNA 41 tlhat £ 4o 4l Nt O 41 q 44
IO T T O~ JIvVE UlJ\/lClLlUll ulat CULILIVUILLLS U UIv lVUl.ll_y Ul_)blal,lUll PlU\/buulb Pa!.l.blll.

1.7.1.5.8 Sender and Receiver

Entities that participate in the exchange of messages. The SCCS-SM document exchange
protocol is described in terms of transmitting an SM Message Set from a S ender to a
Receiver. On the occurrence of certain exception conditions, the Receiver sends SM
Exception Responses (see 1.7.1.5.11) to the Sender.
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1.7.1.5.9 SM Document
A standard-content communiqué exchanged between SM Sender and Receiver entities,

containing either an SM Message Set (see 1.7.1.5.10) or an SM Exception Response (see
1.7.1.5.11).

1.7.1.5.10 SM Message Set

An orflered collection of one or more SM messages sent from a Sender to a Recetver,i a
single|SM Document.

1.7.1.%.11 SM Exception Response

A starjdard-content communiqué that is returned from the Receiver to_theé Sender when the
procegsing of a received document results in exception conditions.

1.7.1.5.12 SM Message

A stapdard-content component of an SM Message Set that is one of the four generic §M
messape types: invocation, operation return, notification;’and confirmation.

1.7.1.%.13 Syntactic Validation

Detertnination that a received document is'a properly formed SM document of a version that
is supported by the Receiver.

1.7.1.%.14 Authorization Validation
The walidation of an SWD Message Set to ensure that the Sender of the message set|is

authotfized to send messages in the context of the Service Agreement and that the Service
Agreement is supported by the Receiver.

1.7.1.%.15 Service Management Validation

The vatidationm of am SMmessage to ensure that the vatues of the parameters of the message
are consistent among themselves, that the contents of the message are within the scope of the
controlling Service Agreement, that all service management information that is prerequisite
to the successful performance of the operation is in place, and that all resources required to
successfully perform the operation are available (or expected to be available).
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1.7.1.5.16 Space Link Session Transfer Service

A transfer service that is active concurrent with a space link session, such that all data sent
via a forward transfer service is transmitted across the forward space link with minimal
delay, and data that is received via a return space link is transferred with minimal delay. The
standard Space Link Session (SLS) Transfer Services include the forward SLE transfer
services and the return SLE transfer services operating in timely online delivery mode. The
MDOS and the Complex may also bilaterally define and implement non—CCSDS-standard

SLS transfer services

NOQTE - The standard SLS Transfer Services will also include forward Cross" Sppport
Transfer Services (CSTSes) and return CSTSes operating in the timely d¢livery
mode.

1.7.1.5.17 Retrieval Transfer Service

A |return transfer service that retrieves space link data from a data store. The data may be
ieved anytime from the beginning of the associated spaceylink session until the end|of the
scheduled service period of the retrieval transfer service instance, which may be any spgcified
time period up to the end of the Service Agreement pertod. The standard Retrieval Transfer
ices include the forward SLE transfer services and the return SLE transfer sg¢rvices
operating in complete online and offline delivery“modes. The MDOS and the Complex may
aljo bilaterally define and implement non—CCSDS-standard retrieval transfer services.

NQTE - The standard Retrieval Transter Services will also include return Cross Sppport
Transfer Services (CSTSes)operating in the complete delivery mode.

1.7.1.5.18 Rule-based Scheduling

ode of scheduling in ‘which the MDOS and the Complex are able to define a gendric set
of|scheduling rules that“"CM uses to routinely schedule tentative space link session Service
Packages on behalfyof the mission. CM proposes each tentative Service Package t¢ UM,
which in turn_accepts or declines it. Rule-based scheduling is a viable approach when a
mission’s requirements can be generically stated (e.g., two return link contacts pgr day,
befween 10~and 15 minutes each in duration) and the Complex is able to perform ruletbased
scheduling. When used appropriately, rule-based scheduling can result in higher efficigney in
th¢ atilization of a Complex’s resources by allowing CM to fit the most contacts into g given
schedule period. Rule-based scheduling, sometimes known as generic scheauling or standing
order scheduling, is the primary scheduling mode for several TT&C networks.

1.7.1.5.19 Scenario

A collection of space communication services that are scheduled to support an anticipated set
of spacecraft activities during the execution of a S ervice Package. In some cases, it is
possible to anticipate that one of several sets of spacecraft activities might occur during the
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execution of a given Service Package, but specifically which of those sets will occur cannot
be known at the time that the Service Package is scheduled. For example, for a planned
spacecraft maneuver, it may be possible to anticipate ahead of time two outcomes (the
maneuver executes as planned, or the maneuver is aborted, possibly at the last minute), each
of which may have different space communication service requirements.

The Service Package is capable of specifying more than one scenario, each of which
specifies the communications services required for each outcome. When a Service Package

with 1

scenat]
the SH

NOTH

1.7.2

The {d

1.8
18.1

The

(inclu

are than one scenario is scheduled the resources are reserved to support all of the
ios in the Service Package, so that the scenario can be changed with minimal deldy yia
LECT ALTERNATE SCENARIO operation.

— Support for multiple scenarios in a single Service Package is, 'optional and
depends on the ability of a Complex to reserve multiplg‘sets of spgce
communication resources and switch among them with small delay.

NOMENCLATURE

llowing conventions apply throughout this Recommendéd Standard:
the words ‘shall’ and ‘must’ indicate a binding and*verifiable specification;
the word ‘should’ indicates an optional, but.desirable, specification;
the word ‘may’ indicates an optional specification;
the words ‘is,” ‘are,” and ‘will’ indigate statements of fact;
when applied to tables contained within normative sections of this Recommended
Standard, the phrase ‘is(ar¢).defined in’ indicates normative requirements or messgge
structure and content.
CONVENTIONS
THE UNIFKIED MODELING LANGUAGE
Inified~Modeling Language (UML) diagrams used in this Recommended Standgrd
ling. class diagrams, sequence diagrams, activity diagrams, and state machine
diagrams) follow the notation semantics_and conventions imposed by the Version 2 0 UML

specification of the Object Management Group (OMG). Annex E provides an overview of
the UML 2.0 diagramming conventions that are used in this Recommended Standard.
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1.8.2 SPECIFICATION OF SERVICE OPERATIONS

1.8.2.1 General

TION

The typographical convention for a service operation is specified in 1.8.4.2, ‘Operation

Names’. The specification of each operation is divided into subsections as follows:

1.8.2.2 Purpose Subsection

THe Purpose subsection provides a brief text description of the purpose of the operatiot].

1.8.2.3 Procedure Subsection

The Procedure subsection specifies the sequencing and behavior of anoperation. It d
th¢ associated messages and describes the relationship of these mi€ssages to the ope
UML activity and sequence diagrams are used to describe procedural logic between th
and CM. The typographical convention for a message is-specified in 1.8.4.3, ‘M
Ngmes’.

1.8.2.4 Requirements Subsection

2.4.1 General

efines
ration.
1c UM
essage

The Requirements subsection specifies, the requirements for UM and/or CM in executing the

operation. This subsection will refefence messages, parameters, data sets, and comp
requirements. The typographical conventions for these references are listed in 1.8.3.

1.8.2.4.2 ldentification(of Service Management Validation and Operation
Performance Requirements

All UM and CMropérations conform to operation procedure patterns, as defined in sec
These operation- procedure patterns contain abstractly defined activities for perfd
ice manmagement validation and performing the operation itself. The concrete def
of| these “activities is operation-specific and therefore deferred to the specification
opgration itself as defined in sections 4 to 7.

hsition

tion 3.
rming
[nition
of the

A UM or CM requirement that constitutes part or all of the service management vali
activity for an operation includes the text ‘[service management validation]’ at the end
requirement.

dation
of the

A UM or CM requirement that constitutes part or all of the performance of an operation

includes the text ‘[perform operation]’ at the end of the requirement.
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1.8.25 Message Subsection(s)
1.8.25.1 General

Each message of an operation has subsections that define the message structure, the
parameters of the message, and the rules and requirements for UM and/or CM in composing,
validating, or processing them. The typographical convention for a message is specified in
1.8.4.3, ‘Message Names’.

1.8.2.%.2 Class diagram
1.8.2.%.2.1 General

A UML class diagram illustrates the structure of a message, its parts, and“how those parts
interrdlate. Class diagram conventions that are used for SM messages-include compositipn,
generdlization, multiplicity, and constraints. Enumeration notation iscalso used but only when
it is involved in a composition constraint. Subsection E2 of annex E-provides an overview|of
compgsition, generalization, multiplicity constraints, and €numeration in UML clgss
diagrams.

1.8.2.%.2.2 Data Set Classes

A mesgsage is decomposed into logical components called data sets, which contain associated
paramgters. The composition of one or more-data sets is an instantiated message. Data sgts
are rgusable and may be contained inmore than one message class. Each data set|is
represpnted in the UML class diagram*as'a U ML class, which is illustrated as a box with a
line s¢parating the name of the data set class from the list of parameters for that data pet
class. [The typographical convention for the names of data set classes in class diagramsg| is
specifled in 1.8.4.4, ‘Data Set Wames’. The typographical convention for the names of the
paramgters in data set classes in class diagrams is specified in 1.8.4.6, Parameter Names.

1.8.2.%.2.3 Abstract Data Set Classes

An abgptract data’set is a data set that encapsulates common parameters that are inherited [by
multile data-sets. Abstract data sets adhere to the rules and conventions of an abstract class.
The typographical convention for the names of abstract data sets in class diagrams|is
specifiedm 1-84.5,  Abstract DataSet Narmmes — The typograpiicat convention for the mames
of the parameters in abstract data set classes in class diagrams is specified in 1.8.4.6,
Parameter Names.

NOTE — Abstract data set classes appear only in the UML class diagrams. In the data set
tables in the Parameter Subsection (see 1.8.2.6.1), the parameters of an abstract
class are explicitly included in the tables of the data sets that inherit from that
abstract class.
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1.8.2.6 Parameters Subsection
1.8.2.6.1 Data Set Tables

Each data set is presented in a table that includes a table name and, for each parameter in the
data set: the parameter name, definition/description, data type, units, and an applicable
Service Agreement parameter (if any). The list of parameters in a data set table includes the
parameters from the corresponding data set class in the UML class diagram, plus the
parameters that the corresponding data set class inherits from any abstract classes. The
ty}i;ographical convention for the names of data set tables is specified in 1.8.4.4, “Data Set
Ndgmes’. The typographical convention for parameter names in data set tables is §pecified in
1.8.4.6, ‘Parameter Names’.

1.8.2.6.2 Nullable Parameters

e parameters may be optional or meaningful only in certain contexts. Such parameters
identified in the data type column of the data set table by the notation ‘<data typ¢> OR
NULL’, where <data type> is the data type that thecparameter assumes wher] it is

or more data set composition and relationship requirements identify the conditionsj under

.2.6.3 Applicable Service Agreement Rarameter

Many SM message parameters are consttained to be within ranges or sets of values that are
specified as part of the Service Agrteement under the context of which the messages are
exphanged. A data set parameter value will be constrained to be consistent wjth its
Applicable Service Agreement\Parameter (if present) in order for the message containing the
pafameter to pass service management validation.

An Applicable Service;Agreement Parameter is normally identified simply by the parameter
name as it appearsin‘the appropriate Service Agreement data set. However, if the parameter
name alone is ambiguous (e.g., the same parameter name is used in several data sets), the
pafameter naine is distinguished by also identifying the associated data set.

THe typographical conventions for an Applicable Service Agreement Parameter are sp¢cified
in |1¢8.4.6, ‘Parameter Names’.

1.8.2.7 Data Set Composition and Relationship Requirements Subsection
1.8.2.7.1 General

To complement the class diagram, data set composition and relationship requirements are
indexed and listed in tables. These requirements will reference messages, parameters, abstract
data sets and data sets. The typographical conventions for these references are listed in 1.8.4.
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1.8.2.7.2 Ildentification of Syntactic Validation and Service Management Validation
Requirements

All UM and CM operations conform to operation procedure patterns, as defined in 3.3.4.1.
These operation procedure patterns contain abstractly defined activities for performing
syntactic validation (i.e., ensuring conformance to message format) and service management
validation (ensuring conformance to relationship requirements among parameter values
within the message and parameters of other related data sets) on SM messages. The concrete
definition_of the svntax of a m essage and the service management rPr}nierPn‘rQ on _the
message content are operation-specific and therefore deferred to the specification ofhthe
operatfion-specific messages (see section 3).

A datj set composition and relationship requirement that is to be validated d@spart of the
syntadtic validation activity for that message includes the text ‘[syntactic validation]’ at the
end off the requirement.

A datq set composition and relationship requirement that is to be ‘validated as part of the
servicg management validation activity for that message ifcludes the text ‘[service
management validation]’ at the end of the requirement.

1.8.3 | STEREOTYPES

Comnjon patterns in the specification are expressed as st ereotypes. Stereotypes are defirjed
using [the UML stereotype conventions, which.define the pattern, identify where conteixt-
specific data apply, and provide a name for the stereotype. UML stereotype conventions fre
also uged to handle the application of a defined stereotype. When a stereotype is applied t a
model|element, which could be a sequence; activity, or data set in the specification, the elem¢nt
is refgrred to as an instance of the ‘stereotype. Structurally, the element is extending that
stereofype, i.e., using the pattern.and adding traits and/or behavior to it. The typographifal
conventions for stereotypes and ‘their usage are listed in 1.8.4.8, ‘Stereotype Names’.

1.8.4 | TYPOGRAPHICS.CONVENTIONS
1.8.4.1 New Terms-and Key Concepts

Italic font in_textual description is used to introduce to the reader a new term or phrase that
represpnty a’key concept of the specification. Subsequent usage of the term or phrase is|in
regular hon-italicized font.

1.8.4.2 Operation Names

The typographical convention for an operation name is to use non-proportional font, Courier
New, uppercase and  with  underscores  between the  words (e.g.,
CREATE_SERVICE_PACKAGE). The shorthand convention is to use the first character of
each word in uppercase. For example, CSP is the shorthand representation of
CREATE_SERVICE_PACKAGE.
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1.8.4.3 Message Names

A message name will appear in non-proportional font, Courier New, camel-case, bold, with
first letter capitalized (e.g., CreateServicePackagelnvocation). The shorthand
convention is to use the first character of each word in the operation name and add the first
character of the message type with a hyphen between the operation and message type. For
example, CSP-1 is shorthand for CreateServicePackagelnvocation.

H rphpnq may appear in message names in arder to facilitate readability The hyphens are not

part of the message names.

1.8.4.4 Data Set Names

Ndmes of data set classes in UML class diagrams appear in proportional font, camg¢l-case
with first character capitalized, and in bold (e.g., ReturnCarrierRegquestType).

Ndmes of data set tables appear in non-proportional font, Couriér New, camel-case with first
chpracter capitalized, and in bold (e.g., ReturnCarrierReguestType).

Hyphens may appear in data set class and table names-in order to facilitate readability. The
hyphens are not part of the data set names.

1.8.45 Abstract Data Set Names

Cqnventionally, abstract data set classnames in UML class diagrams are similar to dpta set
clgss names but distinguished byifalics. Thus, abstract data set class names appear in
proportional font, camel-case with/first character capitalized, in bold, and in italicq (e.g.,
CarrierRequestType).

Hyphens may appear in_abstract data set class names in order to facilitate readability. The
hyphens are not part of the abstract data set class names.

1.8.4.6 Parameter Names

Ndmes of-parameters in data set classes and abstract data set classes in UML class diggrams
appeat. in proportional font, and camel-case with the first character in lower-casq (e.g.,
pgmWaveform).

Names of parameters in data set tables appear in non-proportional font, Courier New, and
camel-case with the first character in lower-case (e.g., pcmWaveform).

Some parameters may specify a data type or data set to further distinguish the parameter. The
convention for including a data type is to list the parameter name using the font and camel-
case conventions mentioned above and append the name of the data type, separated by a
colon (e.g., reason: <<Denial>>). The convention for including a data set is to prepend
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the parameter name with the name of the data set separated by a colon (e.g.,
F401SpaceLinkCarrierAgreement: modulationlndexRange). The data type and data
set follow their respective typographical conventions.

Hyphens may appear in parameter names in order to facilitate readability. The hyphens are
not part of the parameter names.

1.8.4.7 Enumeration Values

Some | parameters are enumeration types. E numeration values will appear in,‘ng¢n-
proporttional font, Courier New, and enclosed in single quotes (e.g., ‘NRZ-L").

1.8.4.8 Stereotype Names

Typographical conventions are used to distinguish between a referefice to a stereotype
definifion, a reference to an applied stereotype (as a characteristic of adataset, for instance),
and a teference to all instantiations that apply the stereotype.

a)| Reference to a stereotype definition will appear in_ noen-proportional font, Courjier
New, camel-case with first character capitalized, and.enclosed by a pair of guillempts
(e.g., <<Invocation>>).

b)| The applied stereotype of an instantiation ‘will appear in non-proportional font,
Courier New, camel-case, and enclosed by a pair of guillemets (elg.,
<<invocation>>).

c)| General reference to all instantiations of a stereotype will appear in non-proportiopal
font, Courier New, and camel-case with first character -capitalized (elg.,
Invocation).

Hyphgns may appear in stereotype names in order to facilitate readability. The hyphens are
not paft of the stereotype names.

1.8.5 | OTHER CONVENTIONS

Color|in diagrams is used for emphasis only and does not convey information abouf a
specificationsExamples of color usage in this document include highlighting UML notes|in
diagrarns and emphasizing enumeration in a class diagram.

1.8.6 NOTES

Notes are not formally part of this Recommended Standard. They are isolated from the
formal statements and are introduced by the word NOTE.

EXAMPLE

NOTE - This is an example of a note.
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2 OVERVIEW OF SCCS SERVICE MANAGEMENT
2.1 FUNDAMENTAL CONCEPTS
2.1.1 SCCS SERVICE MANAGEMENT ENVIRONMENT

The SCCS-SM environment is illustrated in figure 2-1, which is derived from the Cross
Support Reference Model (reference [1]). The SCCS-SM model is essentially a
generalization of the Space Link Extension (SLE) focus of reference [1] to encompass more
spaice communication cross support services than SLE services.

In|this generalized model, SCCS services, comprising both SCCS transfer services and|SCCS
sefvice management, provide the interfaces between an SCCS Complex that'provides [SCCS
transfer services and TT&C space link services, and a sp aceflight mission that uses the
sefvices that the Complex provides. The spaceflight mission is compesed of a single Mission
Sppcecraft and the Mission Data Operations System (MDOS), which represents all |of the
mission’s ground-based functions.

A key concept of the SLE architecture (and its generalizafion for SCCS) is that the MDOS
mgy have multiple transfer service users communicating with multiple instrumepts or
computer applications onboard the mission spacecraft’during the same space link s¢ssion.
THe transfer services provide individual ‘pipes’ .for’these multiple connections. Each such
pipe is realized as a transfer service instance.

—

The transfer service instances rely on shared Complex space link resources like antennas,
re¢eivers, frame synchronizers, and so, 6. To facilitate this sharing of space link respurces
among the various SLE transfer service users, the UM coordinates and manages spag¢e link
anf transfer services on behalf of the service users within the MDOS.

THe interactions between Utilization Management (UM) and Complex Management| (CM)
ar¢ the domain of SCCS-SM. The SLE transfer service interactions between the users|in the
MDOS and the Comiplex are the subject of the SLE transfer CCSDS Recomnjended
Standards. Communications across the space link are the subject of CCSDS Recommjended
Standards for RE¥, modulation, coding, and data links. The interactions between UM and
transfer servicg users, the interactions between CM and the resources that actually provide
th¢ space link and transfer services, and the internal management of CM and UM are qutside
th¢ scope-of this Recommended Standard.
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Figure 2-1: SCCS Service Management Environment

2.1.2 | THE PURPOSE OF SCCS SERVICE MANAGEMENT

The purpose of SCCS-SM is to standardize and, automate, as far as practicable, thgse
intera¢tions between users and providers of space’link and transfer services that are requifed
to set|the values of the parameters of space link and SLE transfer services. In additipn,
SCCS}SM provides the means to configure the resources needed by the user and provider|to
execufe those services. In essence, SCES-SM provides a standard way for the user and

provider:
a)| to set the values of the parameters involved in space link and transfer services;

b

N

to specify the services-needed to execute space link and transfer services;

N

c)| to configure ground stations for the establishment of space links;
d)| to configure ground stations for processing of forward and return space link data;
e)| to arrange timely provision of transfer services;

f) | to,disseminate Trajectory Predictions.

CM presents the services performed within the Complex in a standard way to the user, as
defined in detail in the later sections of this document.

The roles of UM and CM, and the SCCS-SM services that are set up between them, are
outlined in the following subsections.
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2.1.3 UTILIZATION MANAGEMENT

Utilization Management is the function within the MDOS that coordinates the requests by
users for space link and transfer services from the Complex.

Utilization Management role:

a) requests periods of provision of space link services and cross support transfer services

(including space link extension transfer services);

TH
au
mi
Sp
TH

€X

Cq
Cq
M
ch

Cq

1.4 COMPLEX MANAGEMENT

b) provides configuration information for RF, modulation, space link service,,ang
support transfer service;

c) provides Trajectory Predictions;

d) interfaces with Mission User Entities within the MDOS to enable the execut
transfer services and to collect status information.

e SCCS Complex is a collection of ground station resources under a single manag
thority. It may be a single ground station or a_network of ground stations. The
ssion uses the Complex’s services so that the MDOS can communicate with and trg
hcecraft.

e Complex acts asthe transfer seryice producer and provider, which requires
ecute the space link services used to.communicate data to and from the mission spacs

mplex Management controls the-extent to which Utilization Management can affect
mplex resources. Because«Complex Management acts as the intermediary for Util
inagement, only those aspects of the resources of a Complex that Complex Manag
poses to expose are yisible to Utilization Management for management operations.

mplex Management role:

a) negotiates types of services, numbers of service instances, and the length
Service Agreements with UM;

b)< responds to requests from the UM for individual space link sessions and acq

| cross

ion of

ement
space
ck the

that it
pcraft.

actual
zation
ement

of the

essto

recorded data;

c) provides configuration information to the resources of the Complex to enable the
production and provision of space communication services, and monitors their correct

operation.
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2.15 SCCS SERVICE MANAGEMENT INFORMATION

To facilitate the standardization and automation of the interactions between UM and CM that
are involved in requesting space link and transfer services, SCCS-SM establishes a common
set of managed information to be exchanged and operated upon by the SCCS-SM services.
This common set of managed information is related to the space link and transfer services
provided by a Complex.

SCCS-SM organizes the managed information into four conceptual types of information
entities:

a)| Service Packages, each of which specifies the antenna, space link and transfer servjce
configuration, and time span for a particular space link session, or the transfer service
configuration and time span for one retrieval transfer instance;

b)| Configuration Profiles, which are used by CM and UM to define prepet
configurations of space link and transfer service productien parameters, and
sequences of events which may be used to schedule changes©f configuration;

c¢)| Trajectory Predictions, each of which defines the course of the spacecraft over a
period of time; and

d)| Service Agreements, which cover all aspects of SCCS-SM and define the bounds for
the three other information entities.

2.2 OVERVIEW OF SCCS MANAGEMENT SERVICES
2.2.1 | INTRODUCTION

SCCSISM comprises aset ofsservices for the standardized exchange of management
infornpation. Each of these- management services contains sufficient information for
authentication, credentials,and general security concerns. The management services are:

a)| Service Package,service (see 2.2.3);
b)| Configuration Profile service (see 2.2.4);
¢)| Trajeetory Prediction service (see 2.2.5); and

d)| Service Agreement service (see 2.2.6).

In general, each management service involves procedures, operations, and messages to effect
negotiation and commitment of resources for the provision of space link and SLE transfer
services.

Each of the management services defines the operations that can be invoked by UM and the
operations that can be invoked by CM, as well as the messages that are exchanged as part of
each operation.
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2.2.2 SCCS-SM RECOMMENDED STANDARD SUMMARY

The information, operations, and reference framework relationships associated with the
SCCS-SM services are summarized in figure 2-2.

The names of operations that are performed upon invocation from an external entity use the
imperative or present tense, while the names of notify operations (which emit a notification
after a management function has been performed) use the past tense.

2.2.3 SERVICE PACKAGE SERVICE
2.23.1 General

THe SCCS-SM Service Package service is used to request new contacts\ot modify or|delete
exJsting scheduled contacts.

THere are seven Service Package operations that CM can performhwhen invoked by UM:

a) CREATE_SERVICE_PACKAGE (CSP)—to request'CM to create a Service Padkage;

NOTE - Creation of a Service Package implies that resources to support all scgnarios
contained within that package have-béen committed by the Complex.

b) REPLACE_SERVICE_PACKAGE (RSP)—to replace parameters or referenceq in an
existing Service Package at CM;

c) DELETE_SERVICE_PACKAGE (DSP)—to delete a Service Package that is|either
proposed or established at €M;

d) QUERY_SERVICE_RACKAGE (QSP)—to query the content of an existing Service
Package;

e) SELECT_ALTERNATE_SCENARIO (SAS)—to select an alternate Service Sdenario
of an existing Service Package at CM to be the scenario to be used before or during
the execuition of the Service Package;

f) APPLY_NEW_TRAJECTORY (ANT)—to apply a new Trajectory Prediction|to an
eXisting Service Package at CM;

g) APPLY_NEW_SPACE_LINK_EVENTS_PROFILE (ANSLEP)—to apply 4 new
Space Link Events Profile to an existing Service Package at CM.
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There are two Service Package operations that CM can perform autonomously and notify
UM:

— SERVICE_PACKAGE_CANCELLED (SPC)—to cancel an existing Service Package

that is no longer supportable by the Complex;

— SERVICE_PACKAGE_MODIFIED (SPM)—to modify an existing Service Package
because of a change in conditions in the Complex that makes the Service Package

Th

Th

2.4

U
Se

Sp
thg

For a Space Link Session’Service Package, a CreateServicePackagelnvocsg

(C

Icy

Supportabte onty if modifications arc appiicd.

ere is one Service Package operation that UM can perform when invoked by €M

a Service Package proposed as a result of rule-based scheduling.by CM. Propq
Service Package implies either (1) that resources to support the scenario con
within that package have been committed by the Complex; 'op (2) that such res
were potentially available at the time of the CTSP ivocation, but will 1
committed until and unless the package is acceptéd by UM (as defined |
schedul ingMode parameter in the Service Agreement).

e following subsections more fully describe the Service Package operations.

.3.2 CREATE_SERVICE_PACKAGE

VI invokes a CREATE_SERVICE_PACKAGE operation to request either (a) a Spac
ssion Service Package (a collectién® of space communication services associated
ice link session), or (b) a Retrieval Service package (a retrieval transfer service in
1t is to be active for a specified period of time).

SP-1) message specifies the information that is contained in the Service Packag
ults from the inyepation, with the following exceptions:

a) For eachispace link carrier in each space communication service of each scenari
may defer selection of the antenna(s) to CM, or constrain or influence the sel
Antenna selection by CM is based on availability and visibility at the time
requested contact of an antenna identified in the Service Agreement, and confor

— CONFIRM_TENTATIVE_SERVICE_PACKAGE (CTSP)—to confirm acceptance of

sing a
tained
purces
ot be
by the

e Link
with a
stance

tion
re that

p, UM
ection.
of the
mance

with the space link characteristics of the referenced Qpnpp Communication S

ervice

Profile(s). UM may constrain the selection to a subset of the antennas identified

in the

Service Agreement, and—whether thus constrained or not—may indicate a subset of
preferred antennas. CM will first attempt to schedule a preferred antenna if indicated; if

this is not possible, it will attempt to schedule any acceptable antenna.

b) For each space link carrier in each space communication service of each scenario, the
specific start and stop times in the resultant Service Package are derived from
preferred start time, minimum/preferred contact durations, and optional start lag/lead
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times that are specified for the Space Communication Service Profiles that are
referenced by the CSP-I. These parameters allow CM flexibility in fitting the

request into the schedule.

Transfer service instances may be active through changes across multiple scenarios.
Each scenario in a CSP-1 contains a reference to one or more Space Communication

Service Profiles, each containing one or more Space Link Carrier Profiles, each

of

which in turn references one or more Transfer Service Profiles, for which

corresponding transfer service instances may be enabled. The resulting service

package contains, in effect, a pool of transfer service instances that may be uséd
multiple scenarios. Each transfer service instance may be referenced with a(Serv
mapping by carriers in more than one scenario. This allows UM to request-trans
service instances that will persist if different scenarios are selected whilesthe Serv
Package is in execution.

A CSP-1 may defer specification of transfer service instances.df-an incomplete (1l
is, without transfer services specified) CSP-1 is accepted by C M, UM will
expected to subsequently fill in the missing elements of the Service Package (i.e., {
specific transfer services to be provided) ,by1 nvoking a compl
REPLACE_SERVICE_PACKAGE operation prior -to ‘the start time of the Serv
Package. This capability supports the mode ofieperation wherein UM needs
schedule the space link weeks or months in advance, and only needs to be concern

about the details of the transfer services for\contacts once the space link carriers
scheduled.

A CSP-1 may defer specification *of space link events. If an incomplete (that
without space link events specified) CSP-1 is accepted by CM, UM will be expect

space link event sequences to be executed) byi nvoking a compl
REPLACE_SERVICE_PACKAGE operation prior to the start time of the Serv
Package. This capability supports the mode of operation wherein UM needs
schedule the spage-link weeks or months in advance, and only needs to be concern

about the details of the space link event sequences once the space link carriers
scheduled.

R etrievdl Service Package, the CreateServicePackagelnvocation (CSP-

be specifies the information that defines the Retrieval Service Package that resy
¢-invocation, except that the CSP-1 does not contain the information that specif]

by
ce
fer
ce

hat
be
he
bte
ce

ed
hre

is,
ed

to subsequently fill in the missihg elements of the Service Package (i.e., the specific

bte
ce
to
ed
hre

)
Its
les

how the provider intertace port is to be accessed. 1 hat information is suppiied to the Serv

Package by CM.

ce

In response to a CSP-1, CM acknowledges the invocation. An acknowledgement is followed
by a successful return or a failed return at or before the expected disposition time.

The Service Package is generated by CM as ar esult of the successful performance of a
CREATE_SERVICE_PACKAGE operation.
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For a Space Link Session Service Package, the CreateServicePackageSuccessftul -
Return (CSP-SR) contains the successfully scheduled Service Package, and indicates that
the resources needed to support all of the scenarios in the Service Package are being held in
reserve and will be applied at the specified time. It contains the start and stop times of the
service package itself, each of the space communication services, each of the space link
carriers within those space communication services, and each of the SLS transfer service
instance provision periods (given the time window options defined in the CSP-1) and the
provider-specific information required for the transfer service provision to take place (e.g.,
previder —access imformmation) e CPS=SR—atsocomtaims—the—status—of eacir Teferenced
Trpjectory Prediction at the time that the Service Package was scheduled: i.el that the
referenced Trajectory Prediction is available and covers the duration of the scheduled Service
Package; that the referenced Trajectory Prediction is available but does“hot covier the
dufation of the scheduled Service Package; or that the referenced Trajectory Predictiqn was
nat available as of the time that the Service Package was scheduled. If event sequencep were
spgcified for the Service Package, the CSP-SR also contains details’ of events that|affect
avpilability or configuration of the space link.

For a Retrieval Service package, the CSP-SR confirms the«configuration and duration|of the
sugcessfully scheduled Retrieval Transfer Service instancex

A |CreateServicePackageFailedReturn (CSP-FR) indicates that some aspect of
th¢ CSP-1 could not be accommodated within thetime window specified. Each failed|return
id¢ntifies the reason(s) for failure.

2.2.3.3 REPLACE_SERVICE_PACKAGE

UM invokes the REPLACE_SERVICE_PACKAGE operation to modify one or| more
pafameters of an already created Service Package. Such a modification might be driven, for
expmple, by an updated ‘acquisition of signal’ or ‘loss of signal’ calculation, or by thi need
to [complete a partial Sexvice Package with transfer services or space link events seqyiences
deferred. The RSP _operation allows the UM to update a Service Package without releasing
any already allogated resources but simply to add, remove, or change certain parametdrs and
inyoke any neéessary reprocessing by CM.

THe ReplaceServicePackagelnvocation (RSP-1) has almost exactly the same
information as the CSP-1, the only difference being that whereas the CSP-1 contains the
id¢ntifier of the new Service Package to be created. the RSP-1 contains a reference|to the
identifier of the existing Service Package that is to be replaced.

Invocation of the RSP operation triggers revalidation of the Service Package as C M
determines if the new space link and transfer service configuration(s) can be supported using
the resources already allocated to the Service Package or other resources as necessary. If the
replacement is successful, the original Service Package is deleted and the replacement takes
its place. If the replacement fails, CM retains the original Service Package and informs UM
of the reason for rejecting the replacement.

CCSDS 910.11-B-1 Page 2-9 August 2009
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2.2.3.4 DELETE_SERVICE_PACKAGE

UM invokes the DELETE_SERVICE_PACKAGE operation to remove an existing Service
Package from CM. Upon successful completion of this operation CM will no longer carry
the Service Package in its operational schedule; i.e., the resources needed to provide the
services will be released.

2.2.3.5 QUERY_SERVICE PACKAGE

UM ipvokes the QUERY_SERVICE_PACKAGE operation to obtain the contents\ of |an
existirg Service Package. The return information will reflect any updates resulting from
succedsful ~SELECT_ALTERNATE_SCENARIO, APPLY_NEW_TRAJECTORY, |or
APPLY_NEW_SPACE_LINK_EVENTS_PROFILE operations, and anymodificatigns
which| caused CM to issue SERVICE PACKAGE_MODIFIED notifications. With the
exception of any such updates, the contents of the returned Service Package are identicall to
that ptfovided in the last successful return message for either a CSPor RSP operation (ife.,
CSP-BR and RSP-SR), or in the invocation message for a succe$sful CTSP operation.

2.2.3.6 SELECT_ALTERNATE_SCENARIO

UM njay invoke the SELECT_ALTERNATE_SCENARIO operation for service provision|in
accordance with an alternate scenario of an existiing Service Package. Since, as a condition|of
accepting either a CSP-1 or RSP-1, CM,commits to providing sufficient resources |to
suppoft all of the alternate scenarios in the“Service Package, an alternate scenario can |be
invok¢d on a much shorter time scale-and with a much higher probability of success thar] if
UM wfere to invoke a CSP or RSP operation.

2.2.3.1 APPLY_NEW_TRAJECTORY

UM ifvokes an APPLY,"NEW_TRAJECTORY operation for an existing Service Package|to
indicafe that computation of the data needed to acquire and maintain communication lirfks
betwegn the spaee body a nd the Complex (such as antenna pointing angles, Doppler
compgnsation-offsets, signal level adjustments, and light-time compensation adjustments) are
to be fin reference to the alternate (new) Trajectory Prediction. CM reevaluates all of the
scenatfios,of the existing Service Package that the ANT-1 indicates are to be in reference|to
the new trajectory, and returns an updated Service Package with reference(s) to the new
Trajectory Prediction. The updated Service Package also indicates the status of the newly
referenced Trajectory Prediction with respect to the Service Package, as described for the
CSP-SR in 2.2.3.2.

CCSDS 910.11-B-1 Page 2-10 August 2009
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2.2.3.8 APPLY_NEW_SPACE_LINK_EVENTS_PROFILE

UM invokes an APPLY_NEW_SPACE_LINK_EVENTS_PROFILE operation for an existing
Service Package to indicate that a Space Link Events Profile, currently referenced by one or
more Service Packages, is to be superseded by a different Space Link Events Profile which is
already available at CM. CM reevaluates all of the scenarios of the referenced Service
Package that reference the superseded Space Link Events Profile to ensure that it (CM) can
continue to provide the agreed-upon support. If it can continue to provide the services, CM

ref11rﬂa the undatoed Saormzico Paclago 1nfarmation tndicating tho naoy pndatad ovon 1 If it
oSt oo P Ot o O Oy T C o T o oIt S T O et O T O St St 1o vy 5 a paatoa— S v orrep .

capnot, CM returns the appropriate error information, but does not update the “Service
Package to utilize the updated Space Link Events Profile; i.e., the Service Package.is rqtained
as|it was prior to the ANSLEP-1.

2.2.3.9 CONFIRM_TENTATIVE_SERVICE_PACKAGE

CM invokes a CONFIRM_TENTATIVE_SERVICE_PACKAGE:operation to offer a|space
link session at a time specified within the invocation, as deterimined by rule-based scheduling
(sge 1.7.1.5.18) performed by CM. All details of such rule-based scheduling are bilaferally
agreed between UM and CM and are beyond the scope.of the SCCS Service Management
Rdcommended Standard.

A LConfirmTentativeServicePackagelnvocation (CTSP-1) message contains a
depcription of the tentative Service Package,which has the following restrictions:

a) the Service Package will contain‘ene and only one service scenario;
b) retrieval transfer services ar¢not available via rule-based scheduling;
c) space link events profilgs are not available via rule-based scheduling;

d) specification of transfer services cannot be deferred in rule-based schedules.

UM confirms the“service package by sending a ConfirmTentativeService-
PackageSuccessfulReturn (CTSP-SR). If UM does not want to use the teptative
sefvice package, it declines by sending a ConfirmTentativeServicePackage-
FailedReturn (CTSP-FR).

Q)

2.2.3

H=

0 SERVICE PACKAGE CANCELLED

L — —

CM invokes a SERVICE_PACKAGE_CANCELLED operation when it is unable to continue
with a commitment to provide the agreed-upon services for an existing Service Package. This
may be the result either of internal CM conditions or of a Service Package that still has items,
such as transfer services or event sequences deferred beyond the mutually agreed minimum
service definition lead time (prior to the start time of the Service Package).

This operation results in a notification to UM of the cancelled Service Package.
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2.2.3.11 SERVICE_PACKAGE_MODIFIED

CM invokes a SERVICE_PACKAGE_MODIFIED operation when it can continue to support
the Service Package only if modifications are applied. A s condition of performing this
operation, CM ensures that it is within all of the constraints of the CSP-1 of the Service
Package and any subsequent RSP-1, or SAS-1, applied to the Service Package. In other
words, CM continues to honor any start and stop window constraints, agreed-to minimum
contact duration, etc.

This operation results in a notification to UM of the modified Service Package.

224
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CONFIGURATION PROFILE SERVICE

figuration Profile holds predefined sets of detailed configuration that are referenced
e Packages and subsequently used by CM to configure the Camplex to provide 1
S space communication services.

bCCS-SM  Configuration Profile service is used to-‘add, delete, and query f{
uration profile information entities that are referenced by Service Packages. T

teristics of one or more space link carriers), Space Link Session (SLS) Transfer Serv
S (each of which specifies the configuration of an online SLE transfer serv
ce), Retrieval Transfer Service Profiles (€ach of which specifies the configuration of]
SLE transfer Service instance) and Space Link Events Profiles (each of whi

in
he

he
he

puration  Profile service handles four types @f> configuration profiles: Spgce
unication Service Profiles (each of which specifies the RF, modulation, and coding

ce
ce
an
ch

speciffes one or more time-referencéd sequences of predefined space link -carrer
configuration parameter value changes)!
Therefare ten Configuration Prefile operations that CM can perform when invoked by UM
a)| ADD_SPACE_COMMUNICATION_SERVICE_PROFILE (ASCSP)—to add a ngw
Space Communication Service Profile at CM;
b)| DELETE_SPACE_COMMUNICATION_SERVICE_PROFILE (DSCSP)—to delgte
a Space-Communication Service that is currently available at CM;
c)| QUERY_SPACE_COMMUNICATION_SERVICE_PROFILE (QSCSP)—to qugry
the“content of a Space Communication Service Profile that is currently available| at
CM;
d) ADD_SPACE_LINK_EVENTS_PROFILE (ASLEP)—to add a new Space Link
Events Sequence Profile at CM;
¢) DELETE_SPACE_LINK_EVENTS_PROFILE (DSLEP)—to delete a Space Link
Events Sequence Profile that is currently available at CM;
CCSDS 910.11-B-1 Page 2-12 August 2009
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f) QUERY_SPACE_LINK_EVENTS_PROFILE (QSLEP)—to query a Space Link
Events Sequence Profile that is currently available at CM;

g) ADD_SLS TRANSFER_SERVICE_PROFILE (ASTSP)—to add an ew Space
Link Session Transfer Service Profile at CM;

h) ADD_RETRIEVAL_TRANSFER_SERVICE_PROFILE (ARTSP)—to add a new
Retrieval Transfer Service Profile at CM;

|y DTS £
—

|y dalat R ot l
T I\ UNOT VOV IoE— \CAR=Y | to—acrete—a—<etricival or

SLS Transfer Service Profile that is currently available at CM;

j) QUERY_TRANSFER_SERVICE_PROFILE (QTSP)—to query the,contents of a
Retrieval or SLS Transfer Service Profile that is currently available at:-CM.

THere are no Configuration Profile operations that are performed by UM.

UM invokes the ADD_SPACE_COMMUNICATION_SERVICE<PROFILE, ADD_SLS -
TRANSFER_SERVICE_PROFILE, ADD_RETRIEVAL_TRANSFER_SERVICE_PROFILE,
or| ADD_SPACE_LINK_EVENTS_PROFILE operation-te/add a new profile to the|set of
Canfiguration Profiles on record at the Complex. Each ‘new Profile is validated by C M
agpinst the previously negotiated Service Agreement to-determine if the parameter Varlﬂles are

within the scope of the agreement. If they are, CM~accepts the new profile and informs UM.
If the request is invalid, CM rejects the new profile and informs UM, citing the reason((s) for

rejlection.

UM invokes the DELETE_SPACE_COMMUNICATION_SERVICE_PROFILE, DELRTE_ -
TRANSFER_SERVICE_PROFILE (which applies to both SLS and Retrieval Tgansfer
Sepvice Profiles), or DELETE_SPACE_LINK_EVENTS_PROFILE operation to delgte no-
lopger-needed profiles. Normally CM will comply with the invocation, delete the profile, and
copfirm the deletion to UM.) However, if the Profile is being referenced by a scheduled
Service Package or anether available Configuration Profile when the delete operation is
inyoked, CM will not delete the Profile, and instead will inform UM that the d¢letion
operation failed ‘because the Profile is being referenced by aS ervice Package or
Cqnfiguration Profile.

UM invokes’ the QUERY_SPACE_COMMUNICATION_SERVICE_PROFILE, QUBRY_-
TRANSFER_SERVICE_PROFILE (which applies to both SLS and Retrieval Tiansfer
Sepvace Profiles), or QUERY_SPACE_LINK_EVENTS_PROFILE operation to query the
content of a specified profile on record at CM. This invocation provides a mechanism for
validating consistency between UM and CM databases.

The configuration parameters explicitly specified in the ADD_SPACE_COMMUNICATION_ -
SERVICE_PROFILE and QUERY_SPACE_COMMUNICATION_SERVICE_PROFILE
operations, and their allowed ranges of values, are conformant with the CCSDS standards for

RF and modulation systems (reference [14]), channel coding (references [4] and [6]),
telemetry framing (references [2] and [5]) and the RAF, RCF, and FCLTU SLE transfer
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services (references [8], [9], and [11]). H owever, it is possible for space link service
providers to use SCCS-SM even though their services are not conformant with some or all of
these CCSDS Recommended Standards. The ASCSP operation supports the submission of
Space Communication Service Profiles characterizing other space link carrier configurations,
as long as UM and CM agree on the format and content of those bilaterally defined Space
Communication Service Profiles by means that are outside the scope of this standard.
Similarly, the QSCSP operation allows for UM to query the contents of such bilaterally
agreed Space Communication Service Profiles. Similar capabilities are provided by the
ASTSP-ARFSPandQ operations rdRetrievat-Fransfer-ServieeProfitesand
by the|ASLEP and QSLEP operations for Space Link Events Profiles.

A 'a » EPORYS

O a

2.25 | TRAJECTORY PREDICTION SERVICE
2.25.1 General

The SCCS-SM Trajectory Prediction operations are used to manage-the spacecraft trajectgry
data that are used by CM to compute the data needed to acquire and maintain communication
links between the space body and the Complex, such as antenna pointing angles, Dopplller
compgnsation offsets, signal-level adjustments, and light-time compensation adjustments.

There|are four Trajectory Prediction operations that CM<¢an perform when invoked by UM:

a)| ADD_TRAJECTORY_PREDICTION (ATP)—to add a new Trajectory Prediction|to
the set of Trajectory Predictions that are-available at CM;

b)[ EXTEND_TRAJECTORY_PREDICGTION (ETP) —to extend a Trajectory Prediction
that is already available at CM by appending a trajectory prediction segment fof a
later time period;

c)| DELETE_TRAJECTORY) PREDICTION (DTP)—to delete a Trajectory Predictallon
that is available at CM(as long as the Trajectory Prediction is not referenced by any
Service packagescat-the time that the DTP is invoked);

d)| QUERY_TRAJECTORY_PREDICTION (QTP)—to query the content of a Trajectqry
Prediction.that is available at CM.

There [are no,Ttajectory Prediction operations that are performed by UM.

The ATBRLETP, and QTP operations explicitly support the exchange of Trajectory Predictions
that conform to CCSDS orbit data message Recommended Standards (references [13] and
[15]). In addition, these operations support the exchange of bilaterally defined Trajectory
Predictions, as long as UM and CM agree on the format and content of those bilaterally defined
Trajectory Predictions that are by means outside the scope of this Recommended Standard.

NOTE 1 — Submission of trajectory data occurs on the order of months, days, or minutes in
advance of the support period to which the trajectory data applies.
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NOTE 2 — In addition to using Trajectory Predictions to compute the data needed to acquire
and maintain communication links between the space body and the Complex,

Trajectory Predictions may also be used during the Service Package sche

duling

process to confirm mutual visibility between the space body and the antenna of

the Complex that will be used to support the Service Package. Agreement

to use

Trajectory Predictions for scheduling of Service Packages is recorded as part of

the Service Agreement.
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trajectory information associated with each Trajectory Prediction is retained by CM un
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.5.2 Storage Area at CM

ere is a limited amount of storage space available at CM for Trajectory Prediction|
)ximum allowed storage area is defined in the applicable Service Agréement. CN
ect new Trajectory Predictions once this storage space is exceeded.

ere are three modes of Trajectory Prediction (TP) storage management supporf
CS-SM: invoked deletion only, auto TP deletion, and auto segment deletion.

the invoked deletion only mode of Trajectory Prediction storage manageme

blicitly deletes that Trajectory Prediction via the DI-P operation. This mode puts coj
htrol of and responsibility for the management of @rajectory Prediction storage on U

the auto TP deletion mode, CM discards;segments of a T rajectory Prediction a
bire, freeing the storage resources associated with each of those segments. Or
bments of the Trajectory Prediction<have expired, the Trajectory Prediction it
fomatically deleted by CM. This jmode relieves UM from responsibility for 1

lending Trajectory Predictions,, UM will ensure that it extends each Trajectory Pre
fore it expires and is automatically deleted.

the auto segment deletion mode, CM discards segments of a Trajectory Prediction 4
pire, freeing the-sferage resources associated with each of those segments. Howe
htrast to the auto-TP deletion mode, even if all segments of the Trajectory Predictio
bired, CM Continues to retain the Trajectory Prediction until the Trajectory Predic
blicitly deleted by UM via the DTP operation. An example use for this mode is the ¢
imple.mission that establishes a Trajectory Prediction once at the beginning of the S
rreement period and extends it with additional Trajectory Prediction segments when
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Support for these Trajectory Prediction storage management modes is dependent

upon the capabilities of the individual Complex, and only one mode is applicable

to (and recorded by) any given Service Agreement.
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2.2.5.3 Trajectory Prediction Validation

When UM requests the addition of a new Trajectory Prediction or the extension of an
existing Trajectory Prediction, the validation performed by CM is limited, i.e., checking of
storage space available at CM, consistency of start and stop times, conformance to indicated
format, uniqueness of Trajectory Prediction identifier (for the ATP operation), and
availability of the referenced Trajectory Prediction (for the ETP operation).

Further locally defined checks may be performed by CM as part of the validation of a
Servige Package that references the Trajectory Prediction.

Requests for deletion of Trajectory Predictions that are referenced by scheduledService
Packages will be rejected.

To allow UM to keep track of referenced Trajectory Predictions, ‘the QUERY]| -
TRAJECTORY_PREDICTION operation returns the list of scheduled Service Packages that
referepce the queried Trajectory Prediction.

2.2.6 | SERVICE AGREEMENT SERVICE

The negotiation and generation of the Service Agreement are beyond the scope of this
Recommended Standard. For this reason, there is onlyone Service Agreement operation that
CM cgn perform when invoked by UM:

QUERY_SERVICE_AGREEMENT (QSA)—to query the content of a Service
Agreement that is currently available at CM. The QSA operation has been defined] to
support the return of Service~Agreement data either in the format defined in this
Recommended Standard or in a bilaterally agreed format.

No Sepvice Agreement operations can be performed by UM.

2.3 MAPPING TOWSC XML SCHEMA

The SCCS-SM Recommended Standard may be mapped to multiple concrete representatiops.
Howeyer, thissRecommended Standard also includes the specification of a mapping to World
Wide (Webt€onsortium (W3C) Extensible Markup Language (XML) schema in order|to
providecat least one interoperable standard. The normative mapping of this Recommended
Standardto XML W3C schemas 15 a virtual anneX to s Recommended Standard and is
contained in a stand-alone set of schema files (reference [16]).

NOTE - The XML schema has been elaborated on the basis of the mapping guidelines
described in reference [G2].
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2.4 SECURITY ASPECTS OF SCCS MANAGEMENT SERVICES
241 SECURITY BACKGROUND/INTRODUCTION

The SCCS-SM services defined in this Recommended Standard are abstract and in
themselves address some of the security concerns. Security of real implementations of the
SCCS-SM services also depends on the security features associated the concrete transfer
syntax used to represent the abstract data sets defined herein, and/or the security capabilities
of the underlying communication service.

Afl present, an SCCS-SM mapping to World Wide Web Consortium (W3C) XMD sgchema
(rdference [16]) has been adopted as one transfer syntax for SCCS-SM interactions. For
inI)Iementations that use this XML mapping, most of the security for the SCES-SM sgrvices
will be provided by implementation of XML security standards (referefiees [17], [1§], and
[19]), which have been developed under the auspices of the W3C and the Organizatjon for
th¢ Advancement of Structured Information Standards (OASIS).

NOTE — For the purposes of this description, these XMLsecurity standards are assumed
to be implemented in middleware that is part-@f the underlying communication
service.

N
[

4.2 STATEMENTS OF SECURITY CONCERNS
2.4.2.1 Introduction

THis subsection identifies SCCS-SM sérvice support for capabilities that respond to s¢curity
copcerns in the areas of data privacy, data integrity, authentication, access co| ntrol,
avpilability of resources, and auditing. The support described herein is predicated on the use
of|the W3C XML schema miapping for SCCS-SM and the referenced W3C XML sg¢curity
stqndards.

SQCS-SM operation“messages are recommended to be fully encrypted in accordancg with
th¢ XML Encryption Syntax and Processing recommendation (reference [17]).

2.4.2.2 Data Privacy (Also Known As Confidentiality)

Encryption of a message prevents anyone but the intended receiver from being able 110 read
theTmessage:

2.4.2.3 Data Integrity

Encryption of a message prevents a third party from tampering with the content of a message
in a way that would be undetected by the receiver.
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2.4.2.4 Authentication
Signature authentication of a message prevents a third party from masquerading as another

(legitimate) correspondent. Signature authentication is provided by the referenced XML
security standards.

2.4.25 Access Control

syntay used. The ability to add, update, or view service management information for-a givien
spacefllight mission is restricted to a specified list of UM entity names that are specitied|in
the Service Agreement for that mission. Every SM message set contains the UMb¢ntity napne
of the[sender as the smSource of the message set, and the SmSource is authenticated [by
the reg¢eiver of the message before it is accepted.

Accefi control 1s inherent 1 all SCCS-SM services, regardless of the concrete tramsfer

SCCS}SM also provides an optional capability to permit only one M entity to replace|or
delete|an individual Service Package, Space Communication Serviee Profile, SLS Transfer
Servige Profile, Retrieval Transfer Service Profile, Space Link Events Profile, or Trajectgry
Predigtion, through enforcement of ownership of each such.information entity.

2.4.2.6 Availability of Resources

The SICCS-SM services are provided via comnnihication networks that have some limit|to
the resources available to support those .SCCS-SM services. If these resources can |be
divertgd from their support of the SCCS-SM services (in what is commonly known as ‘denfial
of seryice’) then the performance of the;SCCS-SM services may be curtailed or inhibited.

This $CCS-SM Recommended sStandard does not define explicit capabilities to prevent
denial|of service. Resource avaulability is expected to be ensured by appropriate capabilitjes
in the|underlying communieation service. The specific capabilities will be dependent upon
the te¢hnologies used in'the underlying communication service and the security environmgnt
in whiich the UM and-CM operate.

2.4.2.7 Auditing

This SCCS SM Recommended Standard does not deﬁne exp11c1t securlty audlt ng
requiret ' § g i i g
1mp1emented bilaterally between the spaceﬂlght mission and the service provider.

243 POTENTIAL THREATS AND ATTACK SCENARIOS

The SCCS-SM services do not carry communications that originate or terminate at the
spacecraft, so compromise of the SCCS-SM services does not allow an attacker to directly
attack the spacecraft. Rather, the threat is one of denial of service.
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Without the appropriate security measures, attackers may masquerade as legitimate users to:

a) delete in-place configuration profiles or Trajectory Predictions that the legitimate
users expect to be in place when they attempt to create Service Packages that

reference those entities;

b) intercept, modify, and reissue a CreateServicePackagelnvocation such

that the resulting invocation is unschedulable or creates a Service Package
unusable by the MDOS;

that is

c) replace or delete existing Service Packages;

d) cause the creation of bogus Service Packages that tie up resources that.are nee
spaceflight missions;

of space link sessions (e.g., switching to a launch slip se¢nario when the
actually occurs on time).

244 CONSEQUENCES OF NOT APPLYING SECURITY

led by

e) cause switches to alternate scenarios that are not consistent with reality, causing loss

aunch

The consequence of not applying security to the SCCS-SM services is possible depial of
service. Denial of service can result in degraded:fitission performance, increased opetations

copts, and even loss of mission if service is denied during a critical mission phase.
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SERVICE MANAGEMENT DOCUMENT EXCHANGE

3.1 GENERAL

SCCS-SM operations are realized through the execution of procedures that involve the
exchange of messages that are contained within SM message sets. All exchanges of SM
messages conform to an exchange protocol that ensures that

a) operations are invoked only by entities that are authorized within the scope of a given

Un
set
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thg
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ex

TH
U]
teq
Of
md
Hg
or
ag
fui

Fi
do|

Service Agreement;
b) message sets are validated as properly formatted SM message sets;

c) message sets that are not properly formatted are handled in a cenfext-appr
manner; and

d) messages contained within SM message sets are processed in-the proper sequen

ider certain circumstances (as described in sections below)y reeeipt of invalid SM m
s results in SM exception responses being sent back to the sender of the message s¢
change protocol specifies the form and content of theexception responses. Colleg
¢ SM message sets and SM exception responses are’ known as SM documents, a
CS-standard protocol by which SM documents are exchanged is called the SM doq
change protocol.

e SM document exchange protocol operates across a communication service conn

hnologies (e.g., email, HyperText, Transfer Protocol (HTTP)—reference [G3], §
ject Access Protocol (SOAP)Y—reference [G4]), the details of the establishmel
jintenance of the communication service are specific to transport technology
wever, all underlying conmmunication services perform a minimum set of functi
ler to support the proper operation of the SM document exchange protocol. In a bi
Feement, a UM and_a CM select a co mmunication service that performs the rej
ictions; this Recommended Standard does not cover such arrangements.

pure 3-1 illustrates the relationship between the underlying communication servig
cument €xchange protocol, SM message type, and SM operation procedures.

priate

cC.

essage
t. The
tively,
nd the
ument

ecting

I and CM. Because SCCS-SM is*mtended to operate using a variety of transport

himple
it and
used.
pns in
lateral
quired

e, SM

on 3.3

Subsettion 3.2 describes the functions of the underlying communication service. Subsect
dwm_mm_ummm

procedure patterns. Each SM operation procedure uses one of three operation procedure
patterns: two-phase operation, three-phase operation, or notify operation, which are
specified in 3.4.1, 3.4.2, and 3.4.3, respectively. These operation procedure patterns employ
combinations of the SM message types (invocation, return, notification, and confirmation) to
exchange the information in support of the procedures.

pration
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SM SM SM SM
Operation Operation | | Operation Operation
Procedure Procedure | | Procedure Procedure
W X Y z
(2 Phase) (3 Phase) || (3 Phase) (Notified)
two-phase operation three-phase operation notified operation
procedure pattern procedure pattern procedure pattern
A A A
invocations s et N notifications
and returns  ---""77T Il i ! and confirmations

SM document exchange protocol

A A A

mesdage set | network source identification | -7 résponses

ISM J _____ authenticated, recognized SM.exeeption ’
s -

underlying communication service

Figure 3-1: Relationship among SCCS-SM Operation Procedutes, Document
Exchange Protocol, and Underlying Communication Service

3.2 UNDERLYING COMMUNICATION SERVICE
3.2.1 | GENERAL

The underlying communication service is used to0 exchange SM documents among SCCS-§M
entitiecs. The underlying communication ‘sefvice maintains the relationship among edch
SCCSESM  application entity and the jidentification of the ports through which| it
commpunicates with other SCCS-SM entities. T he underlying communication service
establ{shes and maintains the communication association between each pair of SM entities,

This Recommended Standard does not levy requirements for privacy and integrity of service
management information.( If" such requirements exist for an implementation, supporting
capabflities would also-be-expected to be provided by the underlying communication servige,
but sufh capabilities(are outside the scope of this Recommended Standard.

The greservation' of sequencing among messages transmitted at different times is not
assumed to.be*a characteristic of the underlying communication service. As defined in 3.3,

the SM_document exchange protocol provides a capability to preserve required sequencing
amongr_mmmwwwmaﬂmgw 1 i 1 1 on

messages to be sent within the same document. This same-document sequencing capability
is sufficient to meet the requirements of the SM document exchange protocol and the
operational procedures that use it, as specified herein. However, the SM document exchange
protocol does not guarantee that messages in two different documents will be received in the
order that those messages were originally generated. If a real operational environment in
which SCCS-SM is applied has requirements that sequencing be preserved among messages
across multiple documents transmitted at different times, then sequence preservation would
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be expected to be provided by the underlying communication service, but any such sequence
preservation requirements are outside the scope of this Recommended Standard.

3.2.2 REQUIREMENTS FOR THE UNDERLYING COMMUNICATION SERVICE

Table 3-1 lists the requirements that the Document Exchange Protocol places on't he
underlying communication service.

Table 3-1: Requirements for the Underlying Communication Service

U[CS-0001

The underlying communication service shall be reliable — that is, the underlying communi
service must ensure that every document sent from a communication entity is,actually deli
the destination communication entity.

cation
ered to

U[CS-0002

The underlying communication service shall authenticate the Network-Source of each doct
carried by the service and validate that the Network Source is permitted to send document:
Network Destination.
NOTES
1 Asused in this Recommended Standard, Network Seurce and Network Destination r
the SM entities as they are known to the underlyin®c¢emmunication service.
2 The format of the identification of the Network-Source and Network Destination witl
underlying communication technology is dependent upon that technology.
3 References [17], [18], and [19] specify thesecurity mechanisms for authentication, d
privacy, and data integrity that are recormmended for use when the SCCS-SM docum
encoded as XML documents.

iment

5 to the

efer to

1in the

hta
ents are

U[CS-0003

Documents for which the Network Souice cannot be authenticated and recognized shall bg

discarded by the communication service.

NOTE - There is no requirement on the underlying communication service to notify the
Source when a document is dropped because of failure to authenticate the
Source or recognize it on behalf of the intended Network Destination. Only ¥
underlying ¢ommunication service authenticates the Network Source and reco|
as a legitimate Network Source for the intended Network Destination does it de
document-to the Network Destination.

Network
Network
vhen the
pnizes it
liver the

UPS-0004

<
N applications that use it to know where to send responses, if necessary.

The underlying,communication service shall supply the authenticated identity of the Netw

Source of thedocument to the SM document exchange protocol.

NOTE £-AS specified in 3.3 the SM document exchange protocol uses that authenticated
for the purposes of (a) verifying the authority of the SM entity located at the

the message, and (b) allowing the document exchange protocol and the S

brk

identity
Network

Source to issue documents in the context of the Service Agreement that is identified in

CCS-SM

’w The underlying communication service shall provide the ability for an SM entity to send

documents to two logically separate ports on a peer SM entity. These logically separate p

rts, the

aceann ont Nt

protocol to separate SM operation message traffic from protocol exception reporting traffic.

Figure 3-2 illustrates the exchange of message sets and exception responses between the port
pairs of the Sender and Receiver, where in this particular example UM is the Sender and CM
is the Receiver.
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UM:SM Entity <<underlying CM:SM Entity

communication

% service>> %

[F{-------1-1 message set_____ }J:]

Sender SMMesSage Receiver
set port
R

Figy

NOTH

3.3
33.1

In ord
intend
docun
UM a

[|:|< ______ exception response _ | _ [|:|
/==~ SM exception
response port

re 3-2: Exchange of SM Documents via Message Set and Exception Response
Ports

— The realization of the separate logical ports is_deépendent on the technology ug
by the communication service. F or example, it could be multiple SO/
endpoints, multiple Transmission Contfol Protocol (TCP) (reference [G
sockets, multiple uniform resource laeators (URLs), or the use of differ
Subject lines in email messages.

bM DOCUMENT EXCHANGE PROTOCOL
GENERAL

er to ensure that relatéd)ymessages are transferred across the SM interface with th
ed sequencing preserved regardless of the underlying communication service, the S
jent exchange protocol is used to exchange SM documents between SM entities (i
nd CM). Thefeyare two major categories of SM documents: the message set and {

exception responses

The S
set frd

M document exchange protocol is described in terms of transmitting an SM messg
m-a. Sender to a Receiver, and (upon occurrence of certain exception conditions) 1

Receiy

\4]

D

ent

cir
M

he

ge
he

rer-sending one or more exception responses back to the Sender

The execution of the SM document exchange protocol begins with a Sender generating an
SmMessageSet containing one or more SM messages, and sending the message set to the
SM message set port of the intended Receiver. A message set contains operation invocation,
return, notification, or confirmation messages. I n the case of invocations, multiple
invocations may be contained within a single message set (hence the set) in order to preserve
the sequential ordering among related invocation messages that are intended to be processed
by the receiver in a sp ecific order (e.g., anew Space Communication Service Profile is
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desired to be processed before any Service Packages can reference it), even though the
underlying delivery mechanism does not guarantee sequence preservation. Message sets are
exchanged between communicating SM entities via the SM message set ports of those
entities.

Upon receipt of a document via the Receiver’s SM message set port, the Receiver performs
several validation steps: syntactic validation, authorization validation, enforcement of
sequencing of invocation messages within the message set (for message sets containing
invocation messages). and verification of support for the invoked operation.

NOQTE 1 — As described in 3.2, the SM document exchange protocol relies on the-tind¢rlying
communication service to authenticate the identity of the Network Source|of the
message carried by the SM document exchange protocol, and to supply the iglentity
of the Network Source of the message to the SM document exchafige protocql.

NOQTE 2 — Because the format of the identification of the Network Source used by the
underlying communication service is technology ‘dependent, the mapping
between that identification and the SmSource is al§o technology dependent.

NOQTE 3 — The Receiver does not perform message sequence number checking for any type
of message other than invocations.

A1 exception response is generated in response toa‘document that is received as a purported
mg¢ssage set but which cannot be interpreted .asa v alid and authentic message set{ or in
regponse to an invocation or notification message contained in a message set that cannot be
submitted to the target service management operation. Exception responses of the firgt kind
ar¢ UnrecognizedMessageSetResponses; those of the second kind are Invglid-
InvocationResponses and-~InvalidNotificationResponses, respectively.
Exception responses are exchanged between communicating SM entities via the SM
exfeption response ports of these entities.

NOQTE 4 — An operation_return or confirmation can only be legitimately sent in respgnse to
an invocation’ or notification (respectively), so that if a Receiver receives a|return
or confirmation that it could not have possibly sent because it is for an opg¢ration
that~the Receiver does not support, it is an indication of a serious protocol
breakdown. In such cases the association between the Receiver and the Sepder is
completely unreliable and should not be wused even to transnlit an
InvalidInvocationResponse or Inval idNotificationResponse.

If the—Sender—sentamessage—sct-that-wasunrecogmzabte-to-the Recerver-or-thatcomtained
messages that were invalid to the Receiver, the Sender receives one or more exception
responses (UnrecognizedMessageSetResponse, InvalidlnvocationRes-
ponse, or InvalidNotificationResponse) from the Receiver via the Sender’s
exception response port.

NOTE 5 —‘Sender’ herein always refers to the transmitter of the original message set, and
not to the transmitter of the exception response(s) (which is the Receiver).
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Upon receipt of a document at the Sender’s exception response port, the Sender performs
syntactic validation and (for an Inval idInvocationResponse or Inval idNotifi-
cationResponse) authorization validation.

Operation-level processes external to the document exchange protocol use the diagnostic
information contained in the UnrecognizedMessageSetResponse, InvalidInvo-
cationResponse, and InvalidNotificationResponse messages to modify the
local state of the affected operations and possibly take other actions. The nature of these

other ;mmwmmmmmmwhe
operatjion, and are defined in further detail in the procedure patterns in 3.4 and the operation

specif]cations in sections 4 through 7.

3.3.2 | SEQUENCE DIAGRAMS

The message set is the primary unit of exchange for the document)exchange protocol.
Figurd 3-3 is the sequence diagram for the SM Document Exchange Protocol. At the
document exchange protocol level, SM operation messages are unrelated. For example, the
SM d¢cument exchange protocol does not associate operation returns with the invocatigns
that trjgger them. Such associations among messages exist.within the operation procedurgs,
the pafterns for which are defined in 3.4 and the concreté\instantiations of which are defined
in seqtions 4 through 7. The SM Document Exchange Protocol sequence diagram i§ a
paramgterized, reusable diagram.

Whergas the message set is the unit of intetest from the perspective of the document
exchange protocol, it is the individual megsages that are contained within a message set that
are injportant to the SM operations themselves. Figure 3-4 is the sequence diagram for the
transnpission of a single SM message’ within a message set. A's can be seen, the Segnd
Messdge sequence diagram uses«the SM Document Exchange Protocol sequence diagram|of
figure|3-3. The SM Send Message sequence diagram is in turn parameterized and reusalle,
and sgrves as a component.of sequence diagrams for the procedure patterns defined in 3.4.

3.3.3 | ACTIVITY. DIAGRAM

Figurd 3-5 is.the activity group diagram for the SM Document Exchange Protocol. Tfhe
Docurpent Exchange Protocol activity group incorporates two lower-level activity groups,
Receiye-and Validate SM Message Set (figure 3-6) and Receive and Validate SM Except
Response-rgure he—S pnent-ExechangePre activity—g 158

of the activity diagrams for the procedure patterns defined in 3.4.

NM-_De a aVa¥a' ASEE
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sd Document Exchange Protocol {SM Message, sender, %

Add SM message to SmMessageSet

[message set is complete] SmMessageSet

receiver

[if message set is not syntactically valid or authorized]

UnrecognizedMessageSetResponse exception response

within the message set or that invoke operations that are not supported by the

[if the message set contains any invocations that have repeated sequence numbers

receiver]

[for each invocation that is an invocation that repeats a sequence number
or that invokes an operation that is not supported by the receiver]

InvalidlnvocationResponse exception response

[if the message set contains a notification for a notify operation that is not sup
the receiver]

~

No exception response is provided to the sender if the message set is valid al

(c) areturn, or (d) a confirmation  +

Q\

InvalidNotificationResponse exception response

contained message is: (a) a valid and i@quence invocation, (b) a valid notification,

ported by

nd ever

Figure 3-3: SM Document Exchange Protocol Sequence Diagram

5d Send Message {message; messageSender, messageReceiver}

messageSender

messageReceiver

ref
Document Exchange Protocol (message,
IIICQQGQCSUIIG‘CI 3y IIICDDGUURUL’U;VCI)
Figure 3-4: SM Send Message Sequence Diagram
CCSDS 910.11-B-1 Page 3-7 August 2009

© 1SO 2013 — All rights reserved

73


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)

A

>
External process may use the
diagnostic information supplied

<<exi
applicatiol
create S

lernal in the response to investigate R
process>> potential problems and/or to N
Message generate a corrected message

or message set

<<external
application process>>

<<exter|
application p

<<external
application process>>

hal
ocess>>

Include
SmMes

sage
P Document
<< >>
o Exchange
essage in E Protocol
FageSet !

modify state of modify state of inform redeiver
operations operations by other njeans
A A A
Unrecognized Invalidinvogation [ InvalidNotification
MessageSet Respense Respornse
Response

Receive and validate SM

exception response
! exception response I—

[message set contains all messages
that are to be sent concurrently]

Trarjsmit
SmMespageSet

| exception respanse port of Sender |’ -

- ’| message set port of Receiver

(

>| message set

Receive and validate SM
message.Set

I
| exception response '_

SM

message
\4

<<external application process>>
perform operation processing
of message

J
920

Q
@)
@2]
0
9]
\O
S

w .

A @

S

c

@

0p)
n
oo
(0}
[¢]
W
%

S

o

=

@

O

D

'
>
c
01}
g
o
=
S
O

74

Figure 3-5: SM Document Exchange Protocol Activity Diagram

© 1SO 2013 — All rights reserved

NOILVIIAIDAdS DIAYAS —LNAIWADVNVIN HIIAYIS—LI0ddNS SSOID NOLLVIINNANINOD HOVdS


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

[-d-11°016 SASDD

6-€ 93eq

6007 1sn3ny

ISO 18439:2013(E)

J message set | .
| exception response
a . .
g Recetve-and-vatidate
Receive SM SM message set
document transmit
\l’ [Syntactic exception response
- Validation Generate
Validate Failed] —>( UnrecognizedMessageSetResponse
SleSmMessageset in exception response
syntax
g— — — — — — — — — — — — — — — — —
N
[Authorization / . . ) .
Validation iterative finvocation \
Failed] | sequencing or |
I supported
[document operation |
contalns validation
SLE-$M Verify sequencing "\ failed] Generate |
messhge set] > and support for InvalidlnvocationResponse
requested operation In exception response |
Validate I Generate
authorization \ / InyalidNotificationResponse
N o o o o o e o o o o o o - - In exception response
[invocation [invocation sequencing and supported [supported
message(s)] operation validation passed] notification
[Authprization validlation failed]
Validation . 2
Passgd] [notification X Verify support for
message] @ notification
[supported
[supported operation notificatign
validation passed] validatior] passed]
[return or
confirmation
message] Verify support for ®
requested operation /[supporte
operation
validation failed]
SM
message

© 1SO 2013 — All rights reserved

Figure 3-6: Receive and Validate SM Message Set Activity Group Diagram

NOILVIIAIDAdS DIAYAS —LNAIWADVNVIN HIIAYIS—LI0ddNS SSOID NOLLVIINNANINOD HOVdS

75


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)

Receiver of unrecognizable
document may contactiseurce
of document for
troubleshooting purposes

Termination of the flow mea
that there are no further sta
actions specified. It does no
imply that any associated of
are terminated.

ns
hdard
it

erations

[document contains
InvalidNotificationResponse]

[document contains
InvalidinvocationResponse]

V

InvalidNotific

ationResponse

Filgure'3-7: Receive and Validate SM Exception Response Activity Group Diagram

Q
O . .
2 Receive and validate SM
A ]
NS exception response
S
= exception response >( Receive SM
E P pons “\ document
A4 _ I
Validat [Syntactic Validation
aldate \ Failed]
exception response
syntax
[Passed]
[document cgntains
Unrecoghized [document contains
;? MessafjeSet InvalidlnvocationResponse “or
09 Response] InvalidNotificationRegponse]
(8]
>
Validate [Authorizatien Validation Failed]
authorization /
[Authorization Validation
Passed] ~
P
\ 4
UnrecognizedMessageSetResponse = InvalidlnvocationResponse

>
o
ug
[
a
[\
S
S
O
76

© 1SO 2013 — All rights reserved

NOILVIIAIDAdS DIAYAS —LNAIWADVNVIN HIIAYIS—LI0ddNS SSOID NOLLVIINNANINOD HOVdS


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

3.34 REQUIREMENTS
3.3.4.1 Sender Requirements for the SM Document Exchange Protocol

The SM Document Exchange Protocol requirements on the Sender are defined in table 3-2.

Table 3-2: Sender Requirements for the SM Document Exchange Protocol

MPS-0001 | The Sender shall format the SM message set in accordance with the Data Set Composition and

Relationship Requirements for SM Message Sets (table 3-5) when creating an SM messagg set.

MPS-0002 | The Sender shall use only SM entity names for which it is authorized in the SmSourCe parameter
(table 3-4) of the SmMessageSet.
MPS-0003 | The Sender shall use only sSmSource values that are authorized in the context of the refefenced
Service Agreement (that is, that named by the serviceAgreementRef (table 3-4).
]V1PS-OOO4 The Sender shall send messages only for those operations that are permifted’under the refgrenced

Service Agreement.
MPS-0005 | The Sender shall increment the messageSequenceNumber values of invocation, returp,
notification, and confirmation messages such that each message-shall have a unique messajge
sequence number with respect to the same smSource andserviceAgreementRef,
MPS-0006 | The Sender shall order the messageSequenceNumbet: values of invocation messages |n the
order in which the invocations are to be processed by.thé Receiver (that is, lower numbers|are to
be processed before higher numbers), with respect tosthie same smSource and
serviceAgreementRef.
NOTE — Receiver processing of invocations,i messageSequenceNumber order is
guaranteed only among invocations within the same message set.
MPS-0007 | The Sender shall order the messageSequenceNumber values of return, notification, and
confirmation messages in the order in Which the invocations are sent, with respect to the sagme
smSource and serviceAgreementRef.
MPS-0008 | The Sender shall validate that any document received on the exception response port confprms to
all syntactic validation requirements specified in table 3-28, Data Set Composition and
Relationship Requirements for SmExceptionResponses. If the document fails to be
syntactically validated-as an SmExceptionResponse, the Sender shall discard the docpment.
The Sender is not-required to further interpret or act upon the syntactically invalid documgnt.
[syntactic validation]
MPS-0008 |For each syntaetically valid Inval idInvocationResponse or Invalid-
NotiFicationResponse received on the exception response port, the Sender shall vdlidate

that;
a)— the smSource (table 3-4) is known to the Sender as an allowed source of SM
4 documents;
v\ b) the serviceAgreementRef (table 3-4) references a Service Agreement that i
«?‘ supported by the Sender;
% c) the smSource is authorized in the context of the referenced Service Agreement; pnd
B—thesmbestination(tabte 34 s authorized i the context of the Teferenced Service
Agreement.

If the exception response fails any of these validations, the Sender shall deem the
InvalidlnvocationResponse/Inval idNotificationResponse to be invalid. The
Sender is not required to further interpret or act upon the invalid
InvalidInvocationResponse/Inval idNotificationResponse.

[Authorization validation]
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© 1SO 2013 — All rights reserved 77


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

3.3.4.2 Receiver Requirements for the SM Document Exchange Protocol

The SM Document Exchange Protocol requirements on the Receiver are defined in table 3-3.

Table 3-3: Receiver Requirements for the SM Document Exchange Protocol

MPR-0001 | The Receiver shall validate that any document received on the message set port conforms to all
SmMessageSet syntactic validation requirements specified in table 3-5, Data Set Composition
and Relationship Requirements for SmMessageSet Documents). If the document fails any of
the syntactic requirements, the Receiver shall deem the document to be invalid, discard the
document, and send an UnrecognizedMessageSetResponse to the exception response
port of the Sender. The Receiver is not required to further interpret or act upon the invalid
document.

[syntactic validation]

MPR-0002 |If the smSource (table 3-4) is not known to the Receiver as an allowed sourcé.of SM messag]
sets, the Receiver shall deem the message set to be invalid, discard the message set, and send ah
UnrecognizedMessageSetResponse to the exception responseport of the Sender. Thd
Receiver is not required to further interpret or act upon the invalid niessage set.

[Authorization validation]

MPR-0003 |If the serviceAgreementRef (table 3-4) references a Service Agreement that is not
supported by the Receiver, the Receiver shall deem the message set to be invalid, discard the
message set, and send an UnrecognizedMessageSetResponse to the exception responge
port of the Sender. The Receiver is not required to further interpret or act upon the invalid
message set.

[Authorization validation]

MPR-0004 |If the smSource is not authorized in the context of the referenced Service Agreement, the
Receiver shall deem the message set to be<nvalid, discard the message set, and send an
UnrecognizedMessageSetResponse to the exception response port of the Sender. Thg
Receiver is not required to further interpret or act upon the invalid message set.

[Authorization validation]

MPR-0005 |If the communication-service-previded Network Source identification associated with the
Message Set is not authorized to send Message Sets using the SmSource in the context of the
referenced Service Agréement, the Receiver shall deem the message set to be invalid, discard the
message set, and send an UnrecognizedMessageSetResponse to the exception response
port of the Sendet. The Receiver is not required to further interpret or act upon the invalid
message set.

[Authorizatiofyvalidation]

MPR-0006 |If the smDestination (table 3-4) is not authorized in the context of the referenced Service
Agreement, the Receiver shall deem the message set to be invalid, discard the message set, and
send an UnrecognizedMessageSetResponse to the exception response port of the Senfler.
The Receiver is not required to further interpret or act upon the invalid message set.
_“I[Authorization validation]

MPR-(007 | If the nessageSequenceNumbers of two or more invocation messages in a message set arp
the same, the Receiver shall deem the same-numbered messages that appear after the first such
instance to be invalid, and for each such invalid message shall send an
InvalidlnvocationResponse (3.3.5.4) to the exception response port of the Sender. The
Receiver is not required to further interpret or act upon the invalid invocation message.
[Sequence validation]

[¢]
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MPR-0008 |If an invocation message is received for an operation that is not supported under the referenced

Service Agreement, the Receiver shall send an Inval idInvocationResponse to the
exception response port of the Sender. The Receiver is not required to further interpret or act
upon the invalid message.

[Supported operation validation]

MPR-0009 |If a notification message is received that is not supported under the referenced Service Agreement,

the Receiver shall send an Inval idNotificationResponse to the exception response port
of the Sender. The Receiver is not required to further interpret or act upon the invalid message.
[Supported operation validation]

MPR-0010 |If a return or confirmation message is received for an operation/notification that is not supported

under the referenced Service Agreement, the Receiver shall deem the message invalid. A he
Receiver is not required to further interpret or act upon the invalid message.
[Supported operation validation]

MPPR-0011 | The Receiver shall process multiple invocation messages in a message set in

messageSequenceNumber order.
NOTE — The Receiver is not required to follow messageSequenceNumber ordering in the
processing of invocations from different message sets.

MIPR-0012 | The Receiver shall increment the nessageSequenceNumber valjes of

InvalidInvocationResponses and Inval idNotificationResponses in th¢ order
that the messages are sent, with respect to the same smSourcé.and serviceAgreementRef.

MPR-0013 | The Receiver shall use only SM entity names for which itis authorized in the smSource

parameter (table 3-4) of Inval idInvocationResponses and
InvalidNotificationResponses.

N(

3.9

3.3

Th
U)

DTE — The SM Document Exchange Protocolsupports the recognition of an smSqurce
at two levels: first, whether the sSmSource is recognized as a valid source| under
any Service Agreement supported by the Complex (MPR-0002), and sgcond,
whether the smSource is @ecognized as av alid source under the specific
Service Agreement (MPR=0004). Some real implementations may be desighed so
that MPR-0002 must e performed as a precursor to MPR-0004, while |others
may only perform, MPR-0004. Either validation approach (MPR-0002 followed
by MPR-0004, -or" MPR-0004 only) satisfies the requirements of the SM
Document Exchange Protocol.

.5 SM DOCUMENTS
5.1 General

e abstract SmDocument data set is the basis for all documents that are exchanged bg¢tween

Micand CM via the SM document exchange protocol. There are two concrete data sqts that

il

It the parameters of the Smbocument data set, the SriviessageSetdata set and the

SmExceptionResponse data set. The SmMessageSet data set is specified in 3.3.5.2, and its
messages are specified in 3.3.5.3. The SmEXxceptionResponse data set is specified in 3.3.5.4.
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3.3.5.2 SmMessageSet

3.3.5.2.1 General

The class diagram for the SmMessageSet message structure is shown in figure 3-8.

SmbDocument
sccsSmVersionRef
SmMessageSet SmMessage
smSource messageSequenceNumber
smDestination messageTimestamp
serviceAgreementRef messagePrivateAnnotation
‘. (A . ¢ / \ A ANVAN
{xor}
a.*
<<lInvocation>> <<Return>>
1 1
<<Notification>> <<Confirmation>>
Figure 3-8: SmMessageSet Class Diagram
3.3.5.2.2 Parameters
The SpMessageSet data set is defined in table 3-4.

Table 3-4: SmMessageSet Data Set

Parameter Name Parameter Definition/Description Data Type | Units
serviceAgreementReT | The identification of the Service Agreement under String256 | n/a
which all operations referenced in the messages
contained within the message set are to be carried out.
smSource The logical or functional name of the SM entity that is the | String256 n/a
source (generator) of the message set. All messages in
the SmMessageSet must have the same SmSource.
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Parameter Name Parameter Definition/Description Data Type | Units
smDestination The logical or functional name of the SM entity thatis the | String256 n/a
destination of the message set. All messages in the
SmMessageSet must have the same smDestination.
sccsSmVersionRef The version of the SCCS-SM Service Recommended | String256 | n/a
Standard to which the format and semantics of this
SCCS-SM document conform.
3.35.23 Data Set Compasition and Relationship Requirements
Table 3-5 defines the data set composition and relationship requirements * for the
SmMessageSet messages.

Table 3-5: Data Set Composition and Relationship Requirements for

SmMessageSet Documents

MSD-0001

An SmMessageSet document shall contain an unambiguets sccsSmVersionRef
parameter.
[syntactic validation]

MSD-0002

The sccsSmVersionRef parameter shall have.the value of “1.0.0°.
[syntactic validation]

MSD-0003

An SmMessageSet document shall contain’'the smSource, smDestination, and
serviceAgreementReT parameters défined in table 3-4.
[syntactic validation]

MSD-0004

An SmMessageSet document shall contain exclusively:
a) one or more Invocatran messages;
b) one Return message;
¢) one Noti Fication message; or
d) one Confirmation message.
[syntactic validation]

MSD-0005

Each Invocation message contained in an SmMessageSet document shall confgrm to

the syntactic'data set composition and relationship requirements for that message typej as
specified\in’3.3.5.3.2.
[syntactic validation]

MSD-0006

AQ?

4

The,Return message contained in an SmMessageSet document shall conform to the

syntactic data set composition and relationship requirements for that message type, as
specified in 3.3.5.3.3.
[syntactic validation]

%){W

to the syntactic data set composition and relationship requirements for that message type, as

The Notification message contained in an SmMessageSet document shall co(;Form
speeifiedin3-3-534-

acifia
pPrCITICOTT

[syntactic validation]

MSD-0008

The ConFirmation message contained in an SmMessageSet document shall conform

to the syntactic data set composition and relationship requirements for that message type, as
specified in 3.3.5.3.5.
[syntactic validation]
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3.3.5.3 SM Message Set Messages
3.3.5.3.1 General

There are four generic SM message types: invocation, return, notification, and confirmation.
Concrete versions of these generic message types are defined for the SM operations defined
for the specific operations in sections 4 through 7, as appropriate. However, to the extent
that each of these generic types can be categorized in terms of use, behavior, and parameters,
the common characteristics are defined later in this section.

The invocation, return, notification, and confirmation message types are represented |in
figure|3-8 by their stereotypes (<<Invocation>>, <<Return>>, <<Notificationz>,
and <gConfirmation>>, respectively). Each of these stereotypes is characterized |by
paramgters and data set composition and relationship requirements that aré{common to [all
real ipstances of that stereotype. These common parameters and composition rules are
defined below in this section. In addition, the real instances of each of the stercotypigal
messape types have additional parameters and composition rules that.are specific to the use-
case pperations that the messages support. Those operation-specific parameters and
compgsition rules are defined as part of the specific service operation definitions.

All SM messages share (inherit) the parameters of the*abstract SmMessage data set,|as
illustrated in figure 3-8.

The specifications of the SM message stereotypes are provided in the subsections listed
below]

— | <<Invocation>>: subsection 3.3.5.3.2;

— | <<SuccessftulReturn>>:subsection 3.3.5.3.3.2;

— | <<Fai ledReturn>>; subsection 3.3.5.3.3.3;

— | <<FailedReturnWithDenial>>: subsection 3.3.5.3.3.4;
— | <<Acknow ledgedReturn>>: subsection 3.3.5.3.3.5;

— | <<NotiFwcation>>: subsection 3.3.5.3.4;

— | <<CGenTirmation>>: subsection 3.3.5.3.5.

3.3.5.3.2 <<Invocation>> Message Stereotype

3.3.5.3.2.1 General

Invocation messages are used to invoke SM operations. A 1l SM invocation messages
conform to the SM <<Invocation>> message stereotype.

CCSDS 910.11-B-1 Page 3-16 August 2009
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The class diagram for the <<lnvocation>> message stereotype structure is shown in
figure 3-9.

SmMessage

messageSequenceNumber
messageTimestamp
messagePrivateAnnotation

/\

<<Invocation>>

urgent

Figure 3-9: <<Invocation>> Message Stereotype Class Diagram

Bgsides having the parameters common to all SM messages;. invocations all carfy the
ungent parameter. The urgent parameter is used to indi¢ate the timeframe in which the
inyoked operation must be performed (see 3.1 and 3.4,2). The value of the ungent
parameter is also used to trigger operation-specific agtions for some service management
operations. Operation-specific requirements that are“associated with the value of ungent
ar¢ specified in the sections of this RecommendedStandard that define those operations.
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3.3.5.3.2.2 Parameters

The constituent data set of the <<lInvocation>> stereotype is defined in table 3-6.

Table 3-6: <<Invocation>> Message Stereotype Data Set

Parameter Name Parameter Definition/Description Data Type | Units
messagePrivateAnnotation |A text field that is available to carry non- String  |n/a
Standard, bilaterally agreed data between or
Sender and Receiver. NULL
messageSequenceNumber The sequence number of this message. It is Positive  }n/a
used to ascertain the relative sequencing Integer
among messages.
messageTimestamp The time at which the message is created. upe* n/a
urgenft Specifies the whether the invoked operation Boolean |n/a

must be performed with urgency or not, which
in turn defines the timeframe in which the
invoked operation is to be performed:

— ‘true’—the operation shall begerformed
within the period specified by, the urgent
timeout parameter for thafoperation;

— ‘false’—the operation shall be performed
within the period specified by the routine
timeout parametet for that operation.

NOTE - The valug’of this parameter may
also have additional significance
that is specific to the individual
operation.

* Coordlinated universal time.

3.3.5.3.2.3 Data Set Composition and Relationship Requirements
Table [3-7 defines the data)set composition and relationship requirements common to all M

Invogation messages.

Tabje 3-7: ~Pata Set Composition and Relationship Requirements for
All Invocation Messages

GID=000T [ AT invocation message shall contain the << INMVOCatIoN>> Message STereotype
parameters specified in table 3-6.

[syntactic validation]

GID-0002 | If there is no private annotation information, the messagePrivateAnnotation
parameter shall have null content.
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3.3.5.3.3 <<Return>> Message Stereotypes

3.3.5.3.3.1 General

Return messages are used to convey the results of SM operations. There are three types of
SM return messages: successful, failed, and acknowledged. The specifications of stereotypes
for the successful and acknowledged returns, as well as two specialized stereotypes for the
failed return message, are provided in the subsections listed below:

All SM return messages inherit the parameters of the <<Returmn>> stercotype, wh

tui
std

su
ad

TH
sh

.3.5.3.3.2 <<SuccessfulReturn>> Message Stereotype

.3.5.3.3.2.1 General

a) <<SuccessfulReturn>> message stereotype (see 3.3.5.3.3.2);
b) <<FailedReturn>> message stereotype (see 3.3.5.3.3.3);
c) <<FailedReturnWithDenial>> message stereotype (see 3.3.5.3.3.4);

d) <<AcknowledgedReturn>> message stereotype (see 3.3.5.3.3.5).

n inherits the parameters of the abstract Message data’ set. The <<Ret\
reotype is illustrated in figure 3-10.

<<Return>> SmMessage
invocationMessage- 4l> messageSequenceNumber

SequenceNumber messageTimestamp
messagePrivateAnnotation

Figure 3-10: <<Return>> Message Stereotype Class Diagram

ccessfTulReturn (SR) messages are used to inform the invoker that the operati
cceeded. Depending upon the operation, a Successful Return message may also d
ditional infotmation related to the performance of that operation.

e class~diagram for the <<SuccessfulReturn>> message stereotype strucf
pwn.if figure 3-11.

ich in
rn>>

bn has
onvey

ure is

<<return>>
<<SuccessfulReturn>>

SmOwnerName

Figure 3-11: <<SuccessftulReturn>> Message Stereotype Class Diagram
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3.3.5.3.3.2.2 Parameters

Table 3-8 defines the parameters that are common to all SM Successful Return messages.

Table 3-8: <<SuccessfulReturn>> Message Stereotype Data Set

Data
Parameter Name Parameter Definition/Description Type | Units
invocationMessageSequenceNumber |The value of the Positive |n/a

messageSequenceNumber parameter | Integer
of the invocation for which this is a

return.
messagePrivateAnnotation See table 3-6.
messageSequenceNumber See table 3-6.
messageT imestamp See table 3-6.
smOwnerName The name of the SM entity on whose behalf | String256 | n/a

the management information entity thatis
the subject of the operation has beeft
created.

3.3.5.3.3.2.3 Data Set Composition and Relationship Requirements
Table [3-9 defines the data set composition and relationship requirements common to all §M

succedsful return messages.

Table 3-9: Data Set Composition and Relationship Requirements for All
SuccessTulReturn Messages

GRD-(001 | A successful return message.shall contain the <<SuccessfulReturn>> Message Stereotype
parameters specified in(fable 3-8.
[syntactic validation]

GRD-(002 | The invocatianMessageSequenceNumber and serviceAgreementRef parameters
shall match themessageSequenceNumber and serviceAgreementReT, respectively, [of
the invocatiofito which the return responds.
[servicemanagement validation]

GRD-(0003 | If thereris no private annotation information, the messagePrivateAnnotation parameter
shall have null content.

335333 <<FailedReturn>> Message Stereotype

3.3.5.3.3.3.1 General

Fai ledReturn (FR) messages are used to inform the invoker that the operation has failed,
and to provide an explanation as to why the operation failed.
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SM operations can fail because the invocation contains one or more errors (e.g., attempting
to perform an operation that is illegal in the given context). The <<FailedReturn>>
stereotype is defined for operations that may fail only because of errors.

NOTE - The <<FailedReturnWithDenial>> stereotype (3.3.5.3.3.4) is defined for
operations that may fail because of either errors or denial.

The class diagram for the <<Fai ledReturn>> message stereotype structure is shown in
figure 3-12

3.

Tdble 3-10 defines the <<Fai ledReturn>> message stereotype data set, which cd
rameters that are common to all;SM failed return messages for operations that m.
invocation. Each message conforming t

pa

<<return>>
<<FailedReturn>>

1

1..%

<<Error>>

diagnostic:<<ErrorDiagnostic>>
erroredltem
additionallnformation
privateAnnotation

3.5.3.3.3.2 Parameters

only because of errors in_ the

<d

Figure 3-12:<<Fai ledReturn>> Message Stéreotype Class Diagram

Fai ledReturn>> stereotype also contains one or more <<Error>> data sets.

Table 3410 <<Fai ledReturn>> Message Stereotype Data Set

ntains
hy fail
b the

N
Eg;meter Name

Parameter Definition/Description

Data
Type

Units

vocationlMessageSequenceNumber

See table 3-8.

melssagePrivateAnnotation See table 3-6.
messageSequenceNumber See table 3-6.
mefssageT imestamp See table 3-6

Table 3-11 defines the stereotyped <<Error>> data set of parameters. T his data set is
stereotyped because the enumerated values of the diagnostic parameter are specific to
cach operation. For that reason, the diagnostic parameter is defined as an instance of the
stereotype <<ErrorDiagnostic>>.
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Table 3-11: <<Error>> Stereotype Data Set

Parameter Name

Parameter Definition/Description

Data Type

Units

additional Information

Additional information that is required for some
values of diagnostic. The content is specific to
the particular operation and the associated instance or
the diagnostic value.

String
or
NULL

n/a

diagnostic:
<<ErrorDiagnostic>>

A description of the error.

All instances of <<ErrorDiagnostic>> shall

Enum

n/a

include the value ‘operation timeout’, to be
returned when the operation cannot be completed
before the disposition timer expires (see requirements
2PP-0103b in table 3-32 and 3PP-0104b in table
3-36).

Instances of <<ErrorDiagnostic>> may include
the value ‘mutual ly incompatible
parameter values’, to be returned when the
invocation contains two or more parameter values
that are incompatible with each other. The-cause of
this diagnostic is specific to the particular
operation.

Instances of <<ErrorDiagnosti#c>> may include
the value ‘other’, to be retugned when an operation
constraint that is local to the‘Service Agreement is
violated. If the ‘other’ walue is used, the
additional Infoxmation parameter shall
contain a locally defined explanation of the error. The
contractualReference parameter of the
Service Agreement shall contain the list of allowed
values for the additional Information
parameter that may be used with the ‘other’ value
of dkagnostic.

Otherwise, values are specific to the particular
operation.

erroredltem

Distinguished name of the parameter or data set that

fails validation because of an error in the invocation.

The content is specific to the particular operation and
the associated instance of the diagnostic value.

String

n/4

privateAnnotation

Implementation-dependent information that may
provide additional details on the error.

String
or
NULL

n/a

3.3.5.3.3.3.3 Data Set Composition and Relationship Requirements

Table 3-12 defines the data set composition and relationship requirements common to all
messages conforming to the <<Fai ledReturn>> stereotype.
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Table 3-12: Data Set Composition and Relationship Requirements for All
Fai ledReturn Messages

GRD-0020

specified in table 3-10.
[syntactic validation]

A failed return message shall contain the <<Fai ledReturn>>Message Stereotype parameters

GRD-0021 | The failed return message shall contain one or more Error data sets.

[syntactic validation]

GRD-0022 | If there is no additional information, the additional Information parameter shall have null

GRD-0023 |The invocationMessageSequenceNumber and serviceAgreementRef parameters
shall match the messageSequenceNumber and serviceAgreementReT, respectively, of
the invocation to which the return responds.

[service management validation]

GRD-0024 | If there is no private annotation information applicable to the overall message, the
messagePrivateAnnotation parameter shall have null content.

GRD-0025 |If there is no private annotation information applicable to the individual error being reportgd, the
privateAnnotation parameter shall have null content.

GRD-0026 | If the invocation is invalid due to mutually incompatible valuesamong multiple parameterp, the
Fai ledReturn shall contain multiple Error data sets, dne Error data set for each mpitually
incompatible parameter. Each such Error data set shall*‘have the diagnostic value
‘mutual ly incompatible parameter values™

3.3.5.3.3.4 <<FailedReturnWithDenial>> Mgssage Stereotype

3.35.3.34.1 General

In|addition to failing due to errors in Operation invocations, some, but not all, SM opetations

can also fail when an otherwise-legal invocation is denied because it cannot be met (ysually

for scarcity of resource reasons).. The <<FailedReturnWithDenial>> is defined for
opgrations that may fail because of either errors or denial.

The class diagram for—the <<FailedReturnWithDenial>> message stereotype structure is

shpwn in figure 3-13:

<<return>>
<<FailedReturnWithDenial>>
1 1
- oy ____
1 1
<<Error>> <<Denial>>
diagnostic:<<ErrorDiagnostic>> reason:<<DenialReason>>
erroreditem deniedltem
additionallnformation additionallnformation
privateAnnotation privateAnnotation

Figure 3-13:

<< FailedReturnWithDenial >> Message Stereotype Class Diagram
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3.3.5.3.3.4.2 Parameters

The <<FailedReturnWithDenial>> message stercotype data set contains parameters
that are common to all SM failed return messages for operations that may fail either because
of errors in the invocation or because the operation is denied. T he parameters of the

<<Fa

i ledReturnWithDenial>> message stercotype data set are identical to the

parameters of the <<Fai ledReturn>> message stereotype data set (table 3-10).

Each

message conforming to the <<FailedReturnWithDenial>> stereatype also

contai
the <s
data s
1S ster|
operat]
<<De

hs one <<Denial>> data set or one or more <<Error>> data sets. The contents|of
Error>> data set are specified in table 3-11. Table 3-13 defines the <<Denbalp>
pt, which is present when the reason for failure is denial of the operation. This data pet
potyped because the enumerated values of the reason parameter are speeific to edch
jion. For that reason, the reason parameter is defined as an instance of'the stereotype
nialReason>>.

Table 3-13: <<Denial>> Data Set

Parameter Name Parameter Definition/Description Data Type | Uhits
additfional Information |Additional information that is requited for some values String 1/a
of reason. The content is specific to the particular or
operation and the associated instance of the reason NULL
value.
deniedltem Distinguished name of-the parameter that causes the String n/a

operation to be deniéd: The content is specific to the
particular operation and the associated instance of the
reason value:

privateAnnotation Implementatien-dependent information that may provide String n/a
additionial details on the denial. or
NULL
reason: Aldescription of the reason for the failure of the Enum 10/a
<<DenfialReason>> Mivocation.

Instances of <<DenialReason>> may include the
value ‘Other?’, to be returned when the operation is
denied for a reason that is local to the Service
Agreement. If the ‘other’ value is used, the
additional Information parameter shall contain a
locally defined explanation of the denial. The

contractualReference parameter of the Service

Agreement shall contain the list of allowed values for
the additional Information parameter that may
be used with the ‘other’ value of reason.

Otherwise, values are specific to the particular
operation.
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3.3.5.3.3.4.3 Data Set Composition and Relationship Requirements
Table 3-14 defines the data set composition and relationship requirements common to all

messages conforming to the <<Fai ledReturnWithDenial>> stereotype.

Table 3-14: Data Set Composition and Relationship Requirements for All
FailedReturnWithDenial Messages

GRD-0030 | A failed return message shall contain the <<Fai ledReturnWithDenial>> Message
Stereotype parameters, which are identical to the <<Fai ledReturn>> Message Stereotype
parameters specified in table 3-10.
[syntactic validation]

GRD-0031 | The failed return message shall contain either one Denial data set or oné\or' more Erfor data
sets.

[syntactic validation]
GRD-0032 |If there is no additional information, the additional Informa€ion parameter shall Have null
content.
GRD-0033 | The invocationMessageSequenceNumber and serviceAgreementRef papameters
shall match the messageSequenceNumber and serviceAgreementReT, respectively, of
the invocation to which the return responds.
[service management validation]
GRD-0034 |If there is no private annotation information applicable to the overall message, the megsage-
PrivateAnnotation parameter shall havenull content.
GRD-0035 |If there is no private annotation information“applicable to the individual error or denigl reason
being reported, the privateAnnotat®on parameter shall have null content.
GRD-0036 |If the invocation is invalid due to mutually incompatible values among multiple paramgters, the
Fai ledReturn shall contain multiple Error data sets, one Error data set for each putually
incompatible parameter. Each'tsuch Error data set shall have the diagnostig value
‘mutual ly incompatible parameter values’.

3.3.5.3.3.5 <<AcknowledgedReturn>> Message Stereotype

3.3.5.3.3.5.1 General

AgknowledgedReturn (AR) messages are used to provide intermediate status rep¢rts on
opgerations, when the complete performance of those operations may take an extended period
oftime. An’AcknowledgedReturn message informs the invoker that the operatipn has
papsed inttial validation, and provides a time by which the performer expects the operation to
haye-successfully completed or failed.

The class diagram for the <<AcknowledgedReturn>> message stereotype structure is
shown in figure 3-14.

CCSDS 910.11-B-1 Page 3-25 August 2009
© 1SO 2013 — Al rights reserved 91


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

92

<<AcknowledgedReturn>>

<<return>>

expectedDispositionTime
privateAnnotation

Figure 3-14: <<AcknowledgedReturn>> Message Stereotype Class Diagram

3.3.5.3.3.5.2 Parameters

Table|3-15 defines the parameters that are common to all SM AcknowledgedRetufn

messages.

Table 3-15: <<AcknowledgedReturn>> Message Stereatype Data Set
Parameter Name Parameter Definition/Description Data Type|| Units

expectedDispositionTime The latest time at which CM expects to UTC n/a
provide a successful or failed disposition for
the operation.

invocptionMessageSequenceNumber |See table 3-8.

messagePrivateAnnotation See table 3-6.

messageSequenceNumber See table 3-6.

messageT imestamp See table 376,

privateAnnotation Implementation-dependent information that String n/a
may*further explain the reason for not or
dispositioning the operation until the NULL
expectedDispositionTime.

3.3.5.3.3.5.3 Data Set Compasition and Relationship Requirements

Table [3-16 defines the data-set composition and relationship requirements common to all M

AcknpwledgedRetHn messages.
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Table 3-16: Data Set Composition and Relationship Requirements for All
AcknowledgedReturn Messages

GRD-0040

Message Stereotype parameters specified in table 3-15.
[syntactic validation]

An AcknowledgedReturn message shall contain the <<AcknowledgedReturn>>

GRD-0041 | The invocationMessageSequenceNumber and serviceAgreementRef pa
shall match the messageSequenceNumber and serviceAgreementReT, respectively, of

the invocation to which the return responds.

rameters

L 4 Ldats 1
ServcCHRaRagC ot v antationT

G

RD-0042 | The expectedDispositionTime value shall be greater than the messageTim
value.
[service management validation]

bstamp

G

RD-0043 |If the AcknowledgedReturn message acknowledged an invocation message-with an
parameter value of ‘False’, the expectedDispositionTime valueshall be no later
the value of the messageT imestamp parameter of the invocation message plus the valy
routine timeout parameter for the specific SM service operation (see 3PP-0102a in table 3
[service management validation]

rgent
than

e of the
36).

G

RD-0044 |If the AcknowledgedReturn message acknowledged an inyQeation message with an U

value of the messageT imestamp parameter of the invocation message plus the value o
urgent timeout parameter for the specific SM service:gperation (see 3PP-0102a in table 3-
[service management validation]

rgent

parameter value of ‘true’, the expectedDispositiontime value shall be no later than the

f the
B6).

G

RD-0045 |If there is no pr ivate annotation information applicable to the overall mess3
messagePrivateAnnotation parametershall have null content.

ge, the

G

RD-0046 |If there is no implementation-dependent information that further explains why the operal
not be completed until expectedDispasitionTime, the privateAnnotationp
shall have null content.

tion will
hrameter

NG
pe
NG

Th
fig

.3.5.3.4 <<Notification>> Message Stereotype

35341 General

tification megsages are used to inform the recipient that an operation hag
Fformed by the sender of the notification without invocation from the outside. A
tificationmessages conform to the SM <<Notification>> message stere

e class diagram for the <<Notification>> message stereotype structure is shq
ure 3-15.

been
11 SM

type.

wn in

SmMessage

messageSequenceNumber
messageTimestamp
messagePrivateAnnotation

T

| <<Notification>> |

Figure 3-15: <<Notification>> Message Stereotype Class Diagram
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3.3.5.3.4.2 Parameters

The constituent data set of the <<NotiFfication>> stereotype is defined in table 3-17.

Table 3-17: <<Notification>> Message Stereotype Data Set

Data
Parameter Name Parameter Definition/Description Type | Units
messagePrivateAnnotation S€c table 3-0.
messageSequenceNumber See table 3-6.
messageT imestamp See table 3-6.

3.3.5.3.4.3 Data Set Composition and Relationship Requirements

Table 3-18 defines the data set composition and relationship requiremefits common to all §M

Notiffication messages.

[able 3-18: Data Set Composition and Relationship Requirements for
All Notification Messages

parameters specified in table 3-16.
[syntactic validation]

GND-(001 |A Notification message shall contain the <<Notification>> Message Stereotype

GND-(002 |If there is no private annotation informatien applicable to the overall message, the
messagePrivateAnnotation.parameter shall have null content.

3.3.5.3.5 <<Confirmation>>Message Stereotype

3.3.5.35.1 General

Confgrmation messages are used to inform the notifying management entity that the
intended recipient 6f)a notification has received it. A1l SM Confirmation messages
confoim to the SM‘<<Confirmation>> message stereotype.

The class diagram for the <<Confirmation>> message stereotype is shown in figyre

3-16.
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TH

.3.5.3.5.2 Parameters

SequenceNumber

Figure 3-16: <<Confirmation>> Message Stereotype Class Diagram

Table 3-19: <<Confirmation>> Message Stereotype Data Set

e constituent data set of the <<Confirmation>> stereotype)is defined in table 3-19.

parameter of the notification for
which this is a confirmation.

'~ Parameter Data
Parameter Name _\_Definition/Description Type Units
messagePrivateAnnotation See table 3-6.
mejssageSequenceNumber See table 3-6.
mejssageT imestamp See table 3-6.
nofti FicationMessageSequenceNumber The value of the Positive  |nfa
messageSequenceNumber Integer

3.9

5.3.56.3 Data Set-€Composition and Relationship Requirements

Table 3-20 defines the data set composition and relationship requirements common to §ll SM

Cd

Nfirmation messages.
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Table 3-20: Data Set Composition and Relationship Requirements for All

Confirmation Messages

GCD-0001 | A Confirmation message shall contain the <<Confirmation>> Message Stereotype
parameters specified in table 3-19.
[syntactic validation]

GCD-0002 | The notificationMessageSequenceNumber and serviceAgreementRef parameters
shall match the messageSequenceNumber and serviceAgreementReT, respectively, of
the notification to which the confirmation responds.

L 4 Ldats 1
ServcCHRaRagC ot vantationT

|
GCD-(003 |If there is no private annotation information applicable to the overall message, the

messagePrivateAnnotation parameter shall have null content.

3.3.5.4 SmExceptionResponse

3.3.5.4.1 General

SmExgpeptionResponse documents are returned by a R eceiyer in response to |an
SmMegsageSet that cannot be submitted to an identifiable SM operation. An

SmExteptionResponse may

contain one

of three

kinds of response: [an

UnrefognizedMessageSetResponse, an Inval idfnvocationResponse, or|an
Invafl idNotificationResponse.

The dlass diagram for the SmExceptionResponse message structure is shown |in

figure|3-17.

SmDocument

sccsSmVersionRef

L}

SmExceptionResponse

CCSDS 910.11-B-1

messageTimestamp
privateAnnotation
erroreditem

1 1 1
{xor}
1 1 1
UnrecognizedMessageSetResponse Invalidinvocationrkesponse mvatidNotficattonResponse
diagnostic diagnostic diagnostic
unrecognizedMessageSetinstance invocationMessage notificationMessage
SequenceNumber SequenceNumber
messageSequenceNumber messageSequenceNumber
serviceAgreementRef serviceAgreementRef
smSource smSource
smDestination smDestination

Figure 3-17: SmExceptionResponse Class Diagram
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An SmExceptionResponse containing an UnrecognizedMessageSetResponse

is sent by the receiver in response to receipt of a document that are not recognized as a valid
SmMessageSet by the Receiver because:

— the document does not conform to the format of an SM message set;

— the smSource parameter contains an SM entity name that is unknown to the
receiver;

41 o IEAAE A o maintRatf 4 . Q . A VR | f‘
- UL OTT VECUCUTAYT TUTITTTITCAT T pa1a1ucu.c1 volalirn 4 o LIvVILUUD n51cculcut g l’ltl 1€r

that is unknown to the receiver;

— the SM entity named by the sSmSource parameter is not authorized under the
Service Agreement referenced by the serviceAgreementReT parameter; or

— the SM entity named by the smDestination parameter is not authorized unger the
Service Agreement referenced by the serviceAgreementReT parameter.

In|all cases the complete document (unrecognized message $et) is returned to the Serder as
part of the UnrecognizedMessageSetResponse.

An SmExceptionResponse containing an InvalidInvocationResponses |s sent
byl the Receiver for each invocation message . that cannot be processed either becguse it
viglates sequencing requirements or because it invokes an operation that is not supported by
th¢ Receiver.

An SmExceptionResponse containing an InvalidNotificationResporse is
sent by the Receiver for a notification message that cannot be processed because it is a
notification of a type that is not.supported by the Receiver.

The SmExceptionResponse has a diagnostic parameter with values specific|to the
type of exception response contained within. For this reason, three tables are provided for the
definition of the yalues of the diagnostic parameter, one for each of the exgeption
regponse types.

3.3.5.4.2<Parameters

THheConstituent data set of the SmExceptionResponse messages are defined in|tables
3-21 to 3-37.
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Table 3-21: SmExceptionResponse Data Set

Parameter Name Parameter Definition/Description Data Type | Units
messageT i mestamp See table 3-6.
privateAnnotation Additional implementation-dependent information that String  |n/a
may be provided by the intended performer of the invalid or
operation to further identify the nature of the exception. NULL
sccsSmVersionRef See table 3-4.
erroredltem Distinguished name of the parameter that: (a) causes the String  |n/a

documentto-beunrecoonized-as-avalid SmMessageSet
[=] ~J

(in the UnrecognizedMessageSetResponse), or
(b) causes the invocation or notification message to be
invalid (in an Inval idInvocationResponse or
InvalidNotificationResponse, respectively).

Table 3-22: UnrecognizedMessageSetResponse Data Set

Parameter Name Parameter Definition/Description Data Type | Units
diagnpstic The reason for the inability,of the Enum nfa
receiver to recognize thednessage set or
the invalidity of the inwocation or
notification. The enumnérated values are
specified in table 3225.
unrecpgnizedMessageSetInstance |The document that was received that Opaque nfa
could not be-recognized as a valid
SmMessageSet.

Table 3-23: Inval pdInvocationResponse Data Set

Parameter Name \\\ ) Parameter Definition/Description Data Type | Units
diagnpstic The reason for the invalidity of the Enum n/a
message. The enumerated values are
specified in table 3-26.

invocationMessageSequenceNumber |The sequence number of the invalid Positive n/a
invocation message. Integer

messageSequenceNumber See table 3-6.

servigceAgreementRef The identification of the Service String256 n/a

Agreement under which the invalid
message being reported upon was
received.

smSoulcce The ]ngh‘a] orfunctional name of the Q‘rring’7QR In/a
management entity that is the source
(generator) of the
InvalidlnvocationResponse.
smDestination The logical or functional name of the String256 n/a
management entity that is the destination
of the
InvalidlnvocationResponse.
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Parameter Name

Parameter Definition/Description

Data Type | Units

diagnostic

The reason for the invalidity of th
message:
— ‘notification not

Agreement’.

supported by this Service

(&

Enum n/a

Number

notificationMessageSequence-

notification-messaae.

The sequence number of the invalid

Positive n/a

It
Integer—

messageSequenceNumber See table 3-6.

sefrviceAgreementRef

The identification of the Service

message being reported upon was
received.

Agreement under which the invalid

String256 n/a

smSource

(generator) of the

The logical or functional name of the
management entity that is the source

InvalidNotificationResponse.

String256 n/a

smpestination

of the

The logical or functionald@ame of the
management entity that.is the destination

InvalidNoti ficationResponse.

String256 n/a

Table 3-25: UnrecognizedMessageSetResponse diagnostic Parametel

Definition
diagnostic VTV erroredltem
value ,.QE@hnition/Description Rgmt value

‘Network Source not |The communication-service-provided Network MPR-0005 smJource
authorized for Sourcetidentification associated with the Message
smSource’ Setzis\not authorized to send Message Sets using

the;SmSource in the context of the referenced

Service Agreement.
‘does not conform The content of the message set does not conform | MSD-0001, n/a
tOLSyntaX of SM to the syntax of an SM message set. MSD-0003 —
message set’ MSD-0008
‘smSource not The smSource is not authorized in the context of | MPR-0004 sm3Jource
authorized)for the referenced Service Agreement.
Service“Agreement’
‘st?estination not |The smDestination is not authorized in the MPR-0006 | smDgstina-
authorized for context of the referenced Service Agreement. gion
Service Agreement’
‘unknown service- The serviceAgreementRef does not MPR-0003 service-
AgreementRef’ reference an authorized Service Agreement. AgreementRef
‘unknown smSource’ |The smSource is not recognized by the Receiver | MPR-0002 smSource

as an authorized source of SM message sets.
‘version not The version named in sccsVersionRefisnot | MSD-0002 | sccsSmVer-
supported’ supported. sionRef
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Table 3-26: InvalidInvocationResponse diagnostic Parameter Definition

Parameter or

Data Set
diagnostic Identified by
value Definition/Description Rgmt erroredltem
‘invoked operation The invocation message is for an operation that is MPR-0008 |The SM Message
not supported by not supported under the referenced Service data set
this Service Agreement. containing the
Agreement’ invocation of the
unsuppprted
operafipn.
‘repeated Message- The messageSequenceNumber of an MPR-0007 {Mmessage-
SequepceNumber’ invocation message repeats within the message set. Sequence-
Number
Tabld 3-27: InvalidNotificationResponse diagnostic Rarameter Definitipn
& O Paraeter or
Q Ddta Set
diagnostic Identified by
value Definition/Descriptiqn\\\ Rgmt erroredltem
‘notification not The notified operation is not supported under the MPR-0009 |The SM Message
suppofrted by this referenced Service Agreement, data sef
Servigce Agreement’ containfing the
notificdtion of the
unsuppprted
notified
operatipn.
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3.3.5.4.3 Data Set Composition and Relationship Requirements
Table 3-28 defines the data set composition and relationship requirements common to all

SmExceptionResponses.

Table 3-28: Data Set Composition and Relationship Requirements for All
SmExceptionResponses

ERD-0001 | An SmExceptionResponse shall contain the SMEXceptionResponse parametets
specified in table 3-21.

[syntactic validation]

ERD-0002 | The sccsSmVersionRef parameter shall have the value of ‘1.0.0’.

[syntactic validation]

ERD-0003 | An SmExceptionResponse shall contain one and only one of the following:

a) UnrecognizedMessageSetResponse data set;

b) InvalidlnvocationResponse data set; or

¢) InvalidNotificationResponse data set.

[syntactic validation]

ERD-0004 | An UnrecognizedMessageSetResponse data set§hall contain the
UnrecognizedMessageSetResponse parameters specified in table 3-22.
[syntactic validation]

ERD-0005 |An InvalidlnvocationResponse data set shall contain the
InvalidlnvocationResponse parametérs specified in table 3-23.

[syntactic validation]

ERD-0006 |An InvalidNotificationResponse data set shall contain the
InvalidNotificationResponse parameters specified in table 3-23.

[syntactic validation]

ERD-0007 |Inthe InvalidlnvocationResponse data set, the
invocationMessageSequenceNumber and serviceAgreementRef parameters shall
match the mnessageSequenceNumber and serviceAgreementRef, respectively, ¢f the
invocation to which.the SmExceptionResponse responds.
ERD-0008 |Inthe Inval idNotifFicationResponse data set, the
notificationiMessageSequenceNumber and serviceAgreementRef paramgters
shall matclithe'messageSequenceNumber and serviceAgreementReT, respectively, of
the notifieation to which the SmExceptionResponse responds.
ERD-0009 |If there is no private annotation information, the privateAnnotation parameter shalllhave
null‘content.
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3.4 SM OPERATION PROCEDURE PATTERNS
341 TWO-PHASE OPERATION PROCEDURE PATTERN
3.4.1.1 General

The two-phase operation procedure pattern is used by SM operations that can be validated
and performed in relatively short time.

The two-phase operation procedure pattern specifies the messages exchanged betwden
Invok¢r and Performer associated with a two-phase operation, the activities of the dnwoler
and Performer in response to those messages, the time constraints under whi¢h thgse
activitiies are to be carried out, and the behavior of the Invoker and Performer-if the time
constrpints are violated.

The two-phase operation procedure begins with an Invoker generating an operatjon
invocdtion message, placing it in an SM message set, transmitting. th¢ message set to the
Performer’s message set port using the SM document exchange protocol defined in 3.3, and
startinlg the disposition timer for the operation.

Upon |receipt of the SmMessageSet containing the invocation, the Performer performs
syntadtic, authorization, sequence, and supported-operation validation as specified in the
Receiyer Requirements for the SM Document Exchange Protocol in table 3-3. If the
SmMegsageSet fails any of these validationssthe Performer generates and transmits [an
excepfion response containing an UnrecognizedMessageSetResponse |or
Inval idInvocationResponse (as_appropriate to the exception) to the Invokep’s
exception response port, as specified in3(3.

If the| Invocation message passes syntactic, authorization, sequence, and support¢d-
operation validation, the Performer starts a local disposition timer and performs serv|ce
management validation on the.invocation. The details of service management validation gre
specific to each operation, and are specified in the associated Invoker and Perfornper
requirpments for each opetration.

If the| Invocation is valid at the service management level and the operation can [be
performed befere the disposition timeout is reached, the Performer performs the invoked
operation and returns a SuccessftulReturn message to the Invoker’s message set part.
If the |I nvocat 10N is not valid at the service management level or if the Performer canmot

terminates the operatlon procedure and returns a FailedReturn or Fal IedReturn—
WithDenial message to the Invoker’s message set port such that the Invoker receives the
result before the disposition timer expires.

Upon receipt of the SmMessageSet containing the SuccessfulReturn message, the
Invoker performs syntactic and authorization validation as specified in the Receiver
Requirements for the SM Document Exchange Protocol in table 3-3. If the
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SmMessageSet passes syntactic and authorization validation, the Invoker performs service
management validation on the SuccessfulReturn. The details of service management
validation are specific to each operation, and are specified in the associated Invoker and
Performer requirements for each operation. If the SuccessfulReturn passes service
management validation, the Invoker successfully completes the operation. If the
SuccesstulReturn message fails service management validation, the message is
deemed invalid and the Invoker is not required to interpret or act upon the message any
further.

Upon receipt of an SmMessageSet containing a Fai ledReturn or Fai IedRetlu rn-
wWirthDenial message, the Invoker performs syntactic and authorization walidatjon as
spgcified in the Receiver Requirements for the SM Document Exchange ‘Protofol in
talple 3-3. If the SmMessageSet passes syntactic and authorization validation, the Ifnvoker
pefforms service management validation onthe FailedReturn or\FailedReturn-
WathDenital message. If the FailedReturn or Fai ledReturnWithDenial passes
sefvice management validation, the Invoker terminates the- operation. [ |f the
FailedReturn or FailedReturnWithDenial message’ fails service management
validation, the message is deemed invalid and the Invoker{s not required to interpret|or act
uppn the message any further.

If |the Invoker receives an SmMessageSet (nominally containing a Successful-
Return, a FailedReturn, or FailedReturnWithDenial message) that fails
syptactic or authorization validation, the .Inyoker generates and transmits an exdeption
regponse containing an UnrecognizedMessageSetResponse to the Performer’s
expeption response port, as specified in 3:3.

If the Invoker does not receive a validated result (successful or failed) before its dispsition
timer for that operation expires, the Invoker determines the disposition of the operatjon by
billaterally defined means (€°g:, contact the Performer by voice) and complete the opg¢ration
procedure.

NOQTE — The failure byt he Invoker to validate an operation return or correlgte an
UnrecognizedMessageSetResponse or Invalidlnvocation-
Response from the Performer will eventually result in the expiration |of the
associated disposition timer, which in turn will result in the Invoker determining
the status of the operation by other means.

3.4.1.2 Sequence Diagram

Figure 3-18 is the sequence diagram for the two-phase operation procedure pattern. It is
composed of multiple instances of the Send Message sequence specified in figure 3-4.
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<<stereotype>>
TwoPhaseOperationProcedurePattern {invoker, performer, Invocation,
SuccessfulReturn, FailedReturn*}

invoker performer

' '
' '
' ——

—

ref
Send Message (Invocation, invoker, performer)

alt . L
[if operation is successful]

ref .
Send Message (SuccessfulReturn, performer, invoker)

Send Message (Fai ledReturn®, perfgrmer, invoker)

Fai ledReturn® designates either a Fai ledReturn or Fai ledReturnWithDenial, as appropriate to thg
specific operation.

Figure 3-18: Sequence Diagram for Two-Phase Operation Pattern

3.4.1.3 State Machines

Figurgs 3-19 and 3-20 are the state diagrams for the two-phase operation procedure patt¢rn
from the points of view of the operation Invoker and Performer respectively. Tables 3{29
and 3130 are the corresponding state tables. In the figures and tables: op_| represents the
invocgdtion of the operation; op_SR represents the successful return for the operation, and
op_FR represents the failed return for the operation.
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exception response
L / failed

default timeout / contact
\performer by other means

~

%

Figure 3-19: State Diagram for Two-Phase Operation Pattern—Invoker Viey

s

state machine Two Phase Operation Performe} h
op_| received
[performed] /
op_SR
[Validating and Performing
[not performed] /
op_FR
o
J
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Table 3-29: State Table for Two-Phase Operation—Invoker View

State |

Event

Initial

| Invoked

op-I sent

-> Invoked

op-SR received

-> Final

op-FR received

FAIL -> Final

Exception response

FAIL -> Final

Timeogt

ral 4. 4 L, I 1
CUHLAUL PUTTUTTHIICT = I'Iiar

Event

Table 3-30: State Table for Two-Phase Operation—Performer View

State | Initial

| Validating and Performind |

op-I r¢ceived

-> Validating and Performing

Operation performed

0p-SR~> Final

Operation not performed

op-FR -> Final

Only SM messages which have already passed validation. at the level of the Docume¢nt
Exchange Protocol (syntactical, authentication, invocation sequence (if applicable), and
suppotted-operation) enter into the state machine fotf the Two-Phase Operation Procedyre
Patterp. In addition, responses must be correlatediwith preceding messages (by sequerjce
numbgr) in order to be associated to any operation and enter into the state machine; if pot
correlated, they are discarded.

3.4.1.4 Activity Diagram

Figurd 3-21 is the activity diagram for the two-phase operation procedure pattern.
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f<<stereotype>> TwoPhaseOperationProcedurePatternActivity {invoker, performer, Invocation,

~

SuccessfuffRetu rn, FarredRketurn=, routine lworFnase l'imeout, urgentl worFnase I'imeout;
roytineTwoPhaseTimeout i i i .
Contact performer K . !nvoker may use t_he _dlagnostlc . invokerwupdates|data system to
] by other means ‘terminate _lnvoker -+ information supplied in the exception reflect successf{il operation
urdentTwoPhaseTimeout 3{0 determine processing of responses to create an alternative
operation status operation operation invocation or troubleshoot -
‘9 Create Invocation _A[correlate‘ d with WV .
—_ [disposition " | ; Successfully complete @
) | vooation I timer expired nown Invocation] the operation j
without having uncorrelated wit
X ithout havi lated wi h; ®
o received response known Invocation] (valid -
> or return] StccessFul- Perform failure
. E Return] pracessmglfor the
start finvalid operation
disposition timer return] 4 Perform Service \\[valid FailedReturn*]_-~ /I\
Management —=
J> Validation Ptd
invoker may use the,diagnostic JPide |
Unrecognized Invalid Information supplied in the /,—’
SM MessageSet Invocation failure return(ig,create an s SM
/| message ™ Response Response alternative operation invocation message
( Document Exchange Protocol Document Exchange Protocol
\ Unrecognized SM
N SM MessageSet
message Response message
performer may use the
b diagnostic information
o) supplied in the exception
E Responses to troubleshoot
— S~ [correlated with
qg inform inveker'hy \ known return]
—_ ® other means of N
()] return'contents
o uccess-
funcorrelated with known return] ulReturn
Genera_lte erate operation
_operation SucdessfulReturn
start FailedReturn*
disposition [operation unable to complete - "
timer by expiration of disposition timer] [disposition ymer
routineTwo not exjired]
PhaseTimeout D/ [(1nvocation not valid OR resources not available) )
- h . X Perform Operation
> Perform Service AND disposition timer not expired
urgentTwo Management Validation
PhaseTimeout [Invocation valid AND resources available AND disposition timer not expirgd] )
Fai ledReturr*desipnatesettheraFaitedReturnor FadHedReturnWithBentalasappropriateto-thespeetffe-eperation.

Figure 3-21: Two-Phase Operation Procedure Pattern Activity Diagram
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3.4.1.5 Requirements
3.4.1.5.1 Invoker Requirements for Two-Phase Operation Procedures

The common Invoker requirements for all two-phase operations are defined in table 3-31. In
the table, the term Fai ledReturn* is used to designate a message that conforms to either
the <<FailedReturn>> or <<FailedReturnWithDenial>> message stereotype,
depending on the specific Service Management operation.

Table 3-31: Invoker Requirements for the Two-Phase Operation Procedures

2PI-0001| | The Invoker shall format the operation Invocation and transmit it to the Performer/s message sg¢t

port in conformance with the Sender Requirements for the SM Document Exchange Protocol as defined

in3.3.4.1.
2PI-0002| | The Invoker shall set the value of the disposition timer using the value of the dppropriate two-phas¢
timer parameter for that operation in the referenced Service Agreement:

a) If the invocation is urgent, the urgent parameter shall be set to ‘true’ and the disposition tjmer
shall be set to the messageT imestamp of the Invocation’plus the value of the urgent timeout
parameter for that operation.

b) If the invocation is routine, the urgent parameter shall béet to ‘False’ and the dispositio
timer shall be set to the messageT imestamp of the IQvocation plus the value of the roytine
timeout parameter for that operation.

2PI-0003| | The Invoker shall validate returns received from the Retformer on the message set port in accordange

with the Receiver Requirements for the SM Document Exchange Protocol as defined in 3.3.4.2.
2PI-0004] | The Invoker shall validate exception responses recéived from the Performer on the exception responsg port
in accordance with the Sender Requirements forthe SM Document Exchange Protocol as defined in
3.3.4.1.

2PI-0005| | For each syntactically valid UnrecognizedMessageSetResponse received on the exception

response port, the Invoker shall attempt'to correlate the content of the

UnrecognizedMessageSetResponse with one or more Invocations awaiting dispositiop. If

correlation is successful, the lavoker shall terminate any operation for which an Invocation is

contained in a message set.for)which a validated UnrecognizedMessageSetResponse is
received. The Invoker is net required to further interpret or act upon any

UnrecognizedMessageSetResponse that cannot be correlated.

NOTE - The Invoketr may perform local functions specific to an unknown or invalid Invocatign as
part©©of,completing the operation procedure (e.g., update local databases to reflect failure pf the
operation, contact the Performer to troubleshoot the failure).

2PI-0006| | For each-syntactically valid Inval idInvocationResponse received on the exception responge
port, the thvoker shall attempt to correlate the content of the Inval idlnvocationResponse|with
an lAvocation awaiting disposition. If correlation is successful, the Invoker shall terminate the
operation for which the Invocation is rejected in the Inval idlnvocationResponse. The
frvokertsmot 1cqui1cd tofurther illlclplci oractupomrany H wahidHnvoeatiot Response that
cannot be correlated.

NOTE - The Invoker may perform local functions specific to an unknown or invalid Invocation as
part of completing the operation procedure (e.g., update local databases to reflect failure of the
operation, contact the Performer to troubleshoot the failure).
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2PI1-0007 | The Invoker shall validate that the i nvocationMessageSequenceNumber and

serviceAgreementReT parameters of a return match the nessageSequenceNumber and

serviceAgreementRef, respectively, of an Invocation for which the Invoker is awaiting a return,
in order to associate a return with an Invocation.

NOTE - This is a necessary but not sufficient condition for acceptance of a return for an
Invocation. There are additional operation-level matching criteria that must also be met,
as specified in the requirements for the specific operations.

2PI-0008 |If a SuccessfulReturn or FailedReturn™ fails any service management validation requirement

specified for its return type, the return shall be deemed to be service management-invalid. The Invoker

is not required to further interpret or act upon the service management-invalid return.

2PI-0009 |If a SuccessfulReturn passes all service management validation requirement specified-fofr its

return type, the Invoker shall successfully complete the operation.

NOTE — The Invoker may perform local functions specific to a successful opetation ps part of
completing the operation (e.g., updating local databases to reflect success’of the opgration).

2PI-0010 |If a FailedReturn™ passes all service management validation requirement specified for its [return

type, the Invoker shall terminate the operation.

NOTE - The Invoker may perform local functions specific to a failed pperation as part of tgrminating
the operation (e.g., updating local databases to reflect failur¢~of the operation, ¢ontact the
Performer to troubleshoot the failure).

2PI-0011 |If a validated SuccessfulReturn or FailedReturn™ is not received for and associated|with the

operation by the time the associated disposition timer expiresythe Invoker shall contact the Pedformer to
determine the disposition of the operation.

3.4.1.5.2 Performer Requirements for Two-Phasé Operation Procedures

THe common Performer requirements for all fvo-phase operations are defined in tablg 3-32.
In|the table, the term FailedReturn*.is used to designate a message that conforms to
either the <<FailedReturn>>_ or <<FailledReturnWithDenial>> mpssage
stgreotype, depending on the specific.Service Management operation.
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Table 3-32: Performer Requirements for the Two-Phase Operation Procedures

2PP-0101

The Performer shall receive the operation Invocation and perform syntactic, authorization,
sequencing, and supported-operation validation in conformance with the Receiver Requirements for the
SM Document Exchange Protocol as defined in 3.3.4.2.

2PP-0102

If the Invocation passes syntactic, authorization, sequencing, and supported-operation validation as
specified in 2PP-0101, the Performer shall:
a) initialize a disposition timer based on the value of the messageTimestamp of the operation
invocation plus the value of the appropriate two-phase timeout parameter of the referenced Service
Agreement (see note below), where:

1) ifthe urgent parameter of the Invocation is set to ‘true’, the value of the urgentitimeout
parameter for that operation shall be used;
2) ifthe urgent parameter of the Invocation is set to ‘False’, the value of thé routine
timeout parameter for that operation shall be used; and
b) perform operation-specific service management validation on the Invocation;
1) ifthe Invocation passes service management validation, the Performer‘shall attempt t
perform the operation prior to the expiration of the local disposition titer;
2) ifthe Invocation fails service management validation, the Performer shall cease intergreting
and acting upon the Invocation, generate a Fai ledReturn®; and transmit the
Fai ledReturn™ to the Invoker’s message set port in accordance with the Sender
Requirements for the SM Document Exchange Protocol such that the Invoker receives the
return before the disposition timer expires.
NOTES
1 In order for the Performer to ensure that any return to_an"ITnvocation arrives at the Invoker [pefore
the Invoker’s disposition timer expires, it is assumed that the Performer adjusts (i.e., shortens) its
local disposition timer value by some amount_of*time to compensate for the transit of the |return
across the communications network that.connects them. The method by which the Performer
determines this adjustment factor is outside-the scope of this Recommended Standard.
2 It is assumed that the time standards upon Which the Invoker and Performer set their disposition timers are
synchronized to within one (1) secondlof each other. If this assumption cannot be made for a pafticular
pair of Invoker and Performer, then additional methods may be required to compensate for the ambpiguity
(such as further decreasing the Performer’s disposition timer value to account for the ambiguity]). Any
such adjustment for time stanidard ambiguity is outside the scope of this Recommended Standard.

2PP-0103

a) If the Performer suceessfully completes the operation prior to the expiration of the dispositi¢pn
timer, the Performér shall transmit a SuccessFTulReturn to the message set port of the
Invoker in accgrdance with the Sender Requirements for the SM Document Exchange Protocol.
NOTE - ThePRerformer may perform local functions specific to a successful operation as pprt of

eompleting the operation procedure.

b) If theinveked operation cannot be successfully completed or failed for other reasons by the
expitation of the disposition timer, the Performer shall terminate the operation and return a
Fai'ledReturn* with diagnostic value ‘operation timeout’.

NOTIE - The Performer may perform local functions specific to af ailed operation as part of
completing the operation procedure.

2PP-0104

The Performer shall validate exception responses received from the Invoker on the exception response port in

accordance with the Sender Requirements for the SM Document Exchange Protocol as defined in 3.3.4.1.

2PP-0105

For each syntactically valid UnrecognizedMessageSetResponse received on the exception
response port, the Performer shall attempt to correlate the content of the UnrecognizedMessage-
SetResponse with a return that was sent. If correlation is successful, the Performer shall notify the
Invoker by other means of the contents of any return that was contained in a message set for which a
valid UnrecognizedMessageSetResponse is received. The Invoker is not required to further
interpret or act upon any UnrecognizedMessageSetResponse that cannot be correlated.
NOTE - The Performer may also perform local functions to determine why the return was not
validated by the Invoker.
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3.4.2 THREE-PHASE OPERATION PROCEDURE PATTERN
3.4.2.1 General

The three-phase operation procedure pattern is used by SM operations that may require an
extended period of time before they can be validated and/or performed.

The three-phase operation procedure pattern specifies the messages exchanged between
Invoker and Performer associated with a three-phase operation, the activities of the Invoker
and Performer in response to those messages, the time constraints under which| those
acfivities are to be carried out, and the behavior of the Invoker and Performercif*the time
copstraints are violated.

The three-phase operation procedure begins with the Invoker generating an opgration
Invocation message, placing it in an SmMessageSet," transmitting the

SnMessageSet to the Performer’s message set port using thecCSM document ex¢hange
protocol defined in 3.3, and starting the disposition timer for the gperation.

=

Upon receipt of the SmMessageSet containing the Invocation, the Performer pefforms
syntactic, authorization, sequencing, and supported-operation validation as specified|in the
Rdceiver Requirements for the SM Document Exehdnge Protocol in table 3-3. | f the
SmMessageSet fails any of these validations, theé Performer generates and transnpits an
exgeption response containing an UnrecognizedMessageSetResponsg or
InvalidInvocationResponse (as appropriate to the exception) to the Imvoker
exfeption response port, as specified in 33,

If the Invocation message passes’ syntactic, authorization, sequencing, and supported-
operation validation, the Performer‘estimates how long it will take to perform the opefation,
refurns to the Invoker’s message set port an AcknowledgedReturn message confaining
in [the expectedDispositionTime parameter (see table 3-15) the maximum estimated
timhe until a final dispoesition can be provided, and starts a local disposition timer baged on
thgt value. The AckhowledgedReturn message may also contain locally defined further
information explaining the conditions that determined the expectedDispositionTime
vajue in the privateAnnotation parameter (e.g., ‘next weekly schedule run’). The
Pepformer then performs service management validation on the Invocation. The fetails
ofiservice:tmanagement level validation are specific to each operation.

If [the Invocation is valid at the service management level and the operation ¢an be
performed before the disposition timeout is reached, the Performer performs the invoked
operation and returns a SuccesstulReturn message to the Invoker’s message set port.
If the Invocation is not valid at the service management level, or if the Performer cannot
complete service management validation before the disposition timer expires, the Performer
terminates the operation procedure and returns a FailedReturn or
FailedReturnWithDenial message to the Invoker’s message set port such that the
Invoker receives the result before the disposition timer expires.
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Upon receipt of the SmMessageSet containing the AcknowledgedReturn message,
the Invoker performs syntactic and authorization validation as specified in the Receiver
Requirements for the SM Document Exchange Protocol in table 3-3. I f the
SmMessageSet passes syntactic and authorization validation, the Invoker performs service
management validation on the AcknowledgedReturn. If the AcknowledgedReturn
passes service management validation, and if the expectedDispositionTime
parameter value results in an expected disposition time that is sooner than that the disposition
timer value based onthe urgent/routine three-phase timer value, the Invoker resets the
dispogitiom—timer—to—the —vatue —of —expectedbrspostTtiontime— T the
AcknpwledgedReturn message fails service management validation, the message| is
deemdd invalid and the Invoker is not required to interpret or act upon the message any
furthef.

Upon [receipt of the SmMessageSet containing the SuccessfulReturn message, the
Invok¢r performs syntactic and authorization validation as specified/in the Receiyer
Requitements for the SM Document Exchange Protocol in table 3-3. If'the SmMessageSgt
passes| syntactic and authorization validation, the Invoker performs service management
validation on the SuccessfulReturn. The details of service management validation fre
specific to each operation, and are specified in the assotiated Invoker and Performher
requir¢ments for each operation. If the SuccessfulRekurn passes service management
validation, the Invoker successfully completes the operation. If the SuccessfulRetuyn
message fails service management validation, the message is deemed invalid and the Invoket is
not required to interpret or act upon the message any,further.

Upon | receipt of the SmMessageSet containing the FailedReturn or Failegd-
RetupnWithDenial message, the Invoker performs syntactic and authorization validation
as spgcified in the Receiver Requirements for the SM Document Exchange Protocol|in
table 3-3. If the SmMessageSet passes syntactic and authorization validation, the Invoker
performms service management( validation onthe FailedReturn or FailedReturp-
WithpPenial. The details of'service management validation are specific to each operatipn,
and arp specified in the aSsoCiated Invoker and Performer requirements for each operation. | If
the HalledReturn~or FailedReturnWithDenial passes service managem¢nt
validation, the Invoker terminates the operation. If the SmMessageSet fails syntactic|or
authotfization walidation, the Invoker generates and transmits an exception respoinse
contaiping anvUnrecognizedMessageSetResponse to the Performer’s exception
resporjseport, as sp ecified in 3.3. If the FailedReturn or FailedReturnWith-
DeniaPmessage fails service management validation, the message is deemed invalid and
the Invoker is not required to interpret or act upon the message any further.

If the Invoker receives an SmMessageSet (nominally containing an Acknowledged-
Return, a SuccessfulReturn, a FailedReturn, or FailedReturnWith-
Denial) that fails syntactic or authorization validation, the Invoker generates and transmits
an exception response containing an UnrecognizedMessageSetResponse to the
Performer’s exception response port, as specified in 3.3.
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If the Invoker does not receive a validated result (successful or failed) before the disposition
timer for that operation expires, the Invoker determines the disposition of the operation by
bilaterally defined means (e.g., contact the Performer by voice) and complete the operation
procedure.

NOTE — The failure byt he Invoker to validate an operation return or correlate an
UnrecognizedMessageSetResponse or Invalidlnvocation-
Response from the Performer will eventually result in the expiration of the

accnotatad dionmaciting t1mar yhiol eacles 140 f]/\a Involker determining tho Status
Ty O Tt T O OO P OSTTI Ot TS — vy LT O T OO Tty Tt TV OKCT— O CTOT I S T

of the operation by other means.

If |the Invoker receives an AcknowledgedReturn after it receives a Successful-
Rgturn or FailedReturn for the same operation, or after the expiration pf the
digposition timer for that operation, the Invoker ignores the AcknowledgedReturn

—_

3.4.2.2 Sequence Diagram

Figure 3-22 is the sequence diagram for the three-phase ope¢ration procedure pattern| It is
composed of multiple instances of the Send Message sequence specified in figure 3-4.

<<stereotype>>
ThreePhaseOperationProcedurePattern {invaker, performer, Invocation,
AcknowledgedReturn, SuccessfulReturn, FailedReturn*}

invoker performer

' '
' '
' ——
——

ref
Send Message (Invocation, invoker, performer)

ref
Send Message (AcknowledgedReturn, performer, invoker)

alt ) L
[if operation is successful]

ref
Send Message (SuccessfulReturn, performer, invoker)

Send Message (Fai ledReturn®, performer, invoker)

Fai ledReturn* designates either a Fai ledReturn or Fai ledReturnWithDenial, as appropriate to the
specific operation.

Figure 3-22: Sequence Diagram for Three-Phase Operation Pattern
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3.4.2.3 State Machines

Figures 3-23 and 3-24 are the state diagrams for the three-phase operation procedure pattern
from the points of view of the operation Invoker and Performer respectively. Tables 3-33
and 3-34 are the corresponding state tables. In the figures and tables: op_| represents the
invocation of the operation; op_AR represents the acknowledged return for the operation;
op_SR represents the successful return for the operation, and op_FR represents the failed
return for the operation.

(state nf

achine Three Phase Operation Invokef Three Phase Operation Invokelﬂ )
Invoked |
»
op_l . L) op_SR
op_AR received .
‘ sent Unacknowledged Acknowledged Lelve\d
N~ -7
default exception response op_FR
timeout / failed received /
expired / expectedDispositionTime
failed exceeded / failed

(ox

Figure 3-23: State Diagram for Three-Phase Operation Pattern—Invoker View

(statd machine Three Phase Operation Performér h
op_I received ‘ Y
/'op_AR [valid] [performed]
. Validating Performing op_SR
[not performed] /
op_FR
[not valid] / op_FR L \/@
\ J
Figure 3-24: State Diagram for Three-Phase Operation Pattern—Performer View
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Table 3-33: State Table for Three-Phase Operation—Invoker View

State | Initial | Invoked | Acknowledged
Event
op-I sent -> Invoked - -
op-AR received - -> Acknowledged -
op-SR received - - -> Final

op-FR received

FAIL -> Final

I A LL

EXI'Ccpﬁuu IUDPUIIDC = I'AA1L = riual
Three-phase Timeout - Contact performer -> | -
Final
Expected Disposition - - Contact’perfornier ->
Timeout Final

ent

Table 3-34: State Table for Three-Phase Operation—Performer View

State | Initial

D@ia'ating

| Performi

L] received

op-AR -> Validating

lidation complete: valid

-> Performing

lidation complete: not
id

op-FR -> Final

eration performed

op-SR >

Final

eration not performed

op-FR ->

Final

O1

su
P
n
co

3.4

Fi

|.2.4  Activity Diagram

1ly SM messages which havealteady passed validation at the level of the Dod
Exchange Protocol (syntactical;. authentication, invocation sequence (if applicable
pported-operation) enter uito the state machine for the Three-Phase Operation Pro
tern. In addition, responses must be correlated with preceding messages (by seqd

ber) in order to b¢ associated to any operation and enter into the state machine;
Frelated, they are dis¢arded.

pure 3-25 is the activity diagram for the three-phase operation procedure pattern.

ument

, and
cedure
juence
if not
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f<<stereotype>> ThreePhaseOperationProcedurePatternActivity {invoker, performer, Invocation,
AcknowledgedReturn, SuccessfulReturn, FailedReturn*, routineThreePhaseTimeout, urgentThreePhaseTimeout}

start \ Avalid AcknowledgedReturn]

terminate invoker \- 4
processing of
operation

invoker may use the diagnostic
information supplied in the exception
responses to create an alternative
operation invocation or troubleshoot

inyoker may
hformation
falltre returl
alternative g

_A .
[correlated with
known Invocation]

[uncorrelated with

invoker updates data system tof\ L
reflect successful operation Tl

use the diagnostic
supplied in the

to create an
peration invocation

known Invocation]

[correlated with
known return]

939

invalid return]

Perform Service
Management

\_ Validation

SM

message

[invalid
return]

Document Exchange Protocol

MessageSet
Response

Unrecognized fes

SM
message

Perform Service
Management

Successfully comq
the operation

[valid
Successful-
Return]

'
Perform failure
processing for
the operation

vValidation [valid Fai l¢dReturn™]
]
SM
message
Document Exchande Protocol
Unrecognized SM
MessageSet message
Response 9

Acknow-
Generate ledged
- Return
operation
Acknowledged

Return

[operation unable

to complete

by expiration of

disposition timer]
N

start
disposition
timer

[(Tnvocation not valid OR resources not available)

AND disposition timer not expired

[Invocation valid AND resources available AND disposition timer not exp

Failed
[ [Return*

Generate
operation

G
Su
FailedReturn*

nerate operation
cessfulReturn

[dispositio
not ¢

timer
pired]

<

brform Operation )

red] /I\ )

outineThreePhaseTimeout]
Contact performer
urgentThreePhaseTimeout by other means
to determine
operation status
.9 Create Invocation —
—_ [disposition
Q Invocation [] timer expired
4 without having
(@) received response
> or return]
c
disposition timer
Unrecognized Invalid
SM MessageSet Invocation
( message Response Response
Document Exchange Protocol
K SM
message
performer may use the
e diagnostic information
Q supplied in the exception
E Responses to troubleshoot
— DS
(@) inform invoker by
= ® other means of
(D] return. contents
o
[uncorrelated with known return]
generate expected
—> DispositionTime
routineThree
PhaseTimeout. D//
S Perform Service
urgentThrée D/ ( Management Validation
K PhaseTimeouit

FailedRetJ

ro* designates either a Fai ledReturn or Fai ledReturnWithDenial, as appropriate to the specific

operation.

Figure 3-25: Three-Phase Operation Procedure Pattern Activity Diagram
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3.4.25 Requirements
3.4.2.5.1 Invoker Requirements for Three-Phase Operation Procedures

The common Invoker requirements for all three-phase operations are defined in table 3-35. In
the table, the term Fai ledReturn* is used to designate a message that conforms to either
the <<FailedReturn>> or <<FailedReturnWithDenial>> message stereotype,
depending on the specific Service Management operation.

Table 3-35: Invoker Requirements for the Three-Phase Operation Procedurgs

3PI-0001 | The Invoker shall format the operation Invocation and transmit it to the Performer’s messagp set port in
conformance with the Sender Requirements for the SM Document Exchange Protoco] as-defined in 3.3.4.1.
3PI-0002 | The Invoker shall set the value of the disposition timer using the value of the appropriate thre¢-phase
timer parameter for that operation in the referenced Service Agreement:
a) If the invocation is urgent, the urgent parameter shall be set to ‘tiue’ and the disposifion timer
shall be set to the messageT imestamp of the Invocation plus the value of the urggnt timeout
parameter for that operation.
b) If the invocation is routine, the urgent parameter shall bésetto ‘False’ and the dispopition timer
shall be set to the messageT imestamp of the Invocation plus the value of the roufine
timeout parameter for that operation.
3PI-0003 | The Invoker shall validate returns received from the Rerformer on the message set port in accprdance
with the Receiver Requirements for the SM Document Exchange Protocol as defined in 3.3.4)2.
3PI-0004 | The Invoker shall validate exception responses received from the Performer on the exception resppnse port in
accordance with the Sender Requirements for the\SM Document Exchange Protocol as defined in|3.3.4.1.
3PI-0005 |For each syntactically valid UnrecognizedMessageSetResponse received ont h¢ exception
response port, the Invoker shall attempt-to correlate the content of the UnrecognizedMegsageSet-
Response with one or more Inyoeations awaiting disposition. If correlation is suckessful, the
Invoker shall terminate any operation for which an Invocation is contained in a message set{for which a
validated UnrecognizedMessageSetResponse is received. The Invoker is not requirgd to further
interpret or act upon any UnrecognizedMessageSetResponse that cannot be correlated.
NOTE - The Invokersay perform local functions specific to an unknown or invalid Invodation as
part of completing the operation procedure (e.g., update local databases to reflect fgilure of the
operation,.contact the Performer to troubleshoot the failure).
3PI-0006 | For each syntactically valid Inval idInvocationResponse received on the exception r¢sponse
port, the Ingoker shall attempt to correlate the content of the InvalidlnvocationResppnse with
an Invocation awaiting disposition. If correlation is successful, the Invoker shall terminate the
operation for which the Invocation is rejected in the Inval idlnvocationResponse. The
Intoker is not required to further interpret or act upon any Inval idlnvocationResponsge that
cannot be correlated.
/&‘ NOTE - The Invoker may perform local functions specific to an unknown or invalid Invodation as
% part of completing the operation procedure (e.g., update local databases to reflect fgilure of the
operation, contact the Performer to troubleshoot the failure).
3PI-0007 |If the expectedDispositionTime parameter of the AcknowledgedReturn message is less
than the disposition time that the Invoker set based on the value of the appropriate (routine or urgent)
three-phase timeout value, the Invoker shall reset the value of the return disposition timer to the value of
the expectedDispositionTime parameter of the AcknowledgedReturn message.
3PI-0008 |The Invoker shall ignore any AcknowledgedReturn that is received either (a) after receipt of a
SuccessfulReturn or FailedReturn* for the same operation, or (b) after the associated
disposition timer expires.
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3PI-0009

The Invoker shall confirm that the invocationMessageSequenceNumber and

ServiceAgreementReT parameters of a return match the messageSequenceNumber and

ServiceAgreementReT, respectively, of an Invocation for which the Invoker is awaiting a

return, in order to associate a return with an Invocation.

NOTE — This is a necessary but not sufficient condition for acceptance of a return for an
Invocation. There are additional operation-level matching criteria that must also be met,
as specified in the requirements for the specific operations.

3PI-0010

If an AcknowledgedReturn, a SuccessfulReturn or a Fai ledReturn™ fails any service
management validation requirement specified for its return type, the return shall be deemed to be service
management-invalid. The Invoker is not required to further interpret or act upon the service

management-invalid return.

3PI-0011

If the SuccessfulReturn passes service management validation, the Invoker shall successfully.complete
the operation.
NOTE - The Invoker may perform local functions specific to a successful operation as ‘part of confpleting

the operation procedure (e.g., updating local databases to reflect success of the @peration).

3PI-0012,

If the Fai ledReturn™ passes service management validation, the Invoker shall terminate the operation.

NOTE — The Invoker may perform local functions specific to a failed eperation as part of [failure
processing (e.g., update local databases to reflect failure df~the operation, contjct the
Performer to troubleshoot the failure).

3PI-0013

If a SuccessTulReturn or Fai ledReturn™ is not received for the operation by the time th¢
associated disposition timer expires, the Invoker shall contact the/Performer to determine the dispgsition
of the operation.

118

3.4.21

.2 Performer Requirements for Three-Phase‘Operation Procedures

The cgmmon Performer requirements for all thre¢2phase operations are defined in table 3-36.

In the
either
stereo

table, the term FailedReturn* is.used to designate a message that conforms|to
the <<FailedReturn>> or <<FailedReturnWithDenial>> messqge
ype, depending on the specific Service Management operation.
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Table 3-36: Performer Requirements for the Three-Phase Operation Procedures

3PP-0101

The Performer shall receive operation Invocation and perform syntactic, authorization, sequencing,
and supported-operation validation in conformance with the Receiver Requirements for the SM
Document Exchange Protocol as defined in 3.3.4.2.

3PP-0102

If the Invocation passes syntactic, authorization, sequencing, and supported-operation validation as
specified in 3PP-0101, the Performer shall generate and send an AcknowledgedReturn message to
the Invoker’s message port in accordance with the Sender Requirements for the SM Document

Exchange Protocol as defined in 3.3.4.2.
a) Ifthe urgent parameter of the invocation is ‘true’, the Performer shall set the

expectedDispositionTime parameter of the AcknowledgedReturn message-{
than the messageT imestamp of the Invocation plus the value of the urgenttinteot
parameter of the referenced Service Agreement. Otherwise, the Performer shall set.the
expectedDispositionTime parameter to no later than the messageTimestamp
Invocation plus the value of the routine timeout parameter of the referenced Service |
b)
received by the Invoker at or before the messageTimestamp of théjoperation 1nvoc
plus the value of the routine timeout or urgent timeout parameter,0f the referenced Servig
Agreement, as appropriate (see 3PI-0002).
The Performer shall transmit the AcknowledgedReturn,prior to transmitting the
SuccessTulReturn or Fai ledReturn* messageqsge 3PP-0103).
The Performer shall start a local disposition timer for thie operation and set it to timeout W
sufficient lead time before the expectedDisposkEionT ime to allow the final return|
operation to be received by the Invoker prior to.the expectedDispositionTime.
NOTES
1

d)

before the specified expectedDisposSitionTime, it is assumed that the Performer 4
shortens) its local disposition timer value by some amount of time to compensate for th
the return across the communications network that connects them. The method by
Performer determines this adjustment factor is outside the scope of this Recommended St
It is assumed that the time standards upon which the Invoker and Performer set their
timers are synchronized:- to within one (1) second of each other. If this assumption cann
for a particular pair\of Invoker and Performer, then additional methods may be

o no later
nt

of the

A\ greement.
The Performer shall transmit the AcknowledgedReturn to the Invokersuch that the feturn is
htion

C

ith
for the

In order for the Performer to ensure that\aiy return to an Invocation arrives at fthe Invoker

djusts (i.e.,
e transit of
which the
hndard.

disposition
ot be made
required to

compensate for the ambiguity (such as further decreasing the Performer’s disposition tinjer value to

account for the ambiguity). Any such adjustment for time standard ambiguity is outside
this Recommended Standard.

he scope of

3PP-0103

,Q

The Performér shall perform operation-specific service management validation on the Invog
a) Ifthe-lpvocation passes service management validation, the Performer shall perform
operation and generate and transmit a SuccessfulReturn to the Invoker’s message §
accordance with the Sender Requirements for the SM Document Exchange Protocol as d
3.3.4.1. The parameters of the SuccessfulReturn are operation-specific.
NOTE - The Performer may perform local functions specific to a successful operation as
completing the operation procedure.

ation.
the

ct port in
bfined in

part of

h) 1f the invocation fails service management validation the Performer shall cease infprprpf'
=

ng and

acting upon the Invocation, generate a Fai ledReturn®, and transmit the Fai ledReturn*
to the Invoker’s message set port in accordance with the Sender Requirements for the SM

Document Exchange Protocol.
NOTE
completing the operation procedure.

— The Performer may perform local functions specific to a failed operation as part of
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3PP-0104 |a) The Performer shall transmit the SuccessfulReturn or Fai ledReturn to the Invoker
message set port before the expiration of the associated disposition timer.

b) If the invoked operation cannot be successfully completed or failed for other reasons by the
expiration of that timer, the Performer shall terminate the operation and return a Fai ledReturn*
with diagnostic value ‘operation timeout’.

3PP-0105 The Performer shall validate exception responses received from the Invoker on the exception response port in

accordance with the Sender Requirements for the SM Document Exchange Protocol as defined in 3.3.4.1.

3PP-0106 For each syntactically valid UnrecognizedMessageSetResponse received on the exception
response port, the Performer shall attempt to correlate the content of the UnrecognizedMessage-

SetResponse with a return that was sent. If correlation is successful, the Performer shall notify the

Invoker by other means of the contents of any return that was contained in a message set for which a

valid UnrecognizedMessageSetResponse is received. The Invoker is not required tq further

interpret or act upon any UnrecognizedMessageSetResponse that cannot be corrélated.

NOTE - The Performer may also perform local functions to determine why the return wasinot validated

by the Invoker.

3.4.3 | NOTIFY OPERATION PROCEDURE PATTERN
3.4.3.1 General

The notify operation procedure pattern is used for an operation that one service management
entity |uses to notify another management entity that“t has autonomously performed a
management activity that affects services of interest to.that other entity. An operation thaf is
used to transfer the notification is called a notify.operation. The entity that performs the
autongmous activity and generates the notification is called the Notifier. The entity that
receivgs the notification is called the Recipient’ Because the notification is issued after the
management activity has been performed, the Recipient cannot reject the performance of the
management activity. However, the Recipient confirms to the Notifier that the notification has
been rgceived.

The nptify operation procedur€ pattern specifies the messages exchanged between Notiffier
and Regcipient associated with-a notify operation, the activities of the Invoker and Performper
in response to those messages, the time constraints under which those activities are to [be
carriedl out, and the behavior of the Notifier and Recipient if the time constraints are violat¢d.

The notify operation procedure pattern begins with the Notifier performing a notjfy
operation, generating the resultant Notification message, placing it in [an
SmMegsageSet, transmitting the SmMessageSet to the Recipient’s message set pprt

Upon receipt of the SmMessageSet containing the Notification, the Recipient
performs syntactic, authorization, and supported-operation validation as specified in the
Receiver Requirements for the SM Document Exchange Protocol in table 3-3. If the
SmMessageSet fails any of these validations, the Recipient generates and transmits an
exception response containing an UnrecognizedMessageSetResponse or
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InvalidNotificationResponse (as appropriate to the exception) to the Notifier’s
exception response port, as specified in 3.3.

If the Notification message passes syntactic, authorization, and supported-operation
validation, the Recipient performs service management validation on the Notification.
The details of service management validation are specific to each notify operation, and are
specified in the associated Notifier and Recipient requirements for each notify operation. If
Notification is valid at the service management level, the Recipient returns a

)

pefforms syntactic and authorization validation as specified in the Receiver R€quireme

th¢

sefvice management level, the Notifier successfully completes the- notify opq
pcedure. 1f the SmMessageSet fails syntactic or authorization(validation, the N
geperates and transmits an UnrecognizedMessageSetResponse to the Recij
exgeption response port as specified in 3.3. If the Confirmation message fails s

=

p

inferpret or act upon the message any further.

o PPN 4ot o N S APEOS DNEPOpa et mart
Tl 111\/00“5\/ W UuIiv INULLIILIvVI 5 111\/00“5\& b9 P\Jl L.
on receipt of the SmMessageSet containing the Confirmation, .the N

SM Document Exchange Protocol in table 3-3. If the Confirmatien is valid

management validation, the message is deemed invalid and)the Notifier is not requi

otifier
nts for

at the
ration

otifier
hient’s
ervice
red to

NOTE - The failure of syntactic or authentication validation of an Unrecogniized-

If the Notifier does not receive a(validated Confirmation before the confirmation

for

in the Noti Fication andcompletes the procedure.

MessageSetResponse, an InvalidNotificationResponse,
Confirmation from the Recipient will eventually result in the expiraf
the associated disposition timery which results in the Notifier’s informij
Recipient of the event by othier means.

that notification expires, the Notifier informs the Recipient of the information con

or a

ion of
ng the

timer
tained
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3.4.3.2 Sequence Diagram

Figure 3-26 is the sequence diagram for the notify operation procedure pattern. It is
composed of multiple instances of the Send Message sequence specified in figure 3-4.

<<stereotype>>
NotifyOperationProcedurePattern {notifier, recipient, Notification, Confirmation}

notifier recipient

——

Send Message (Notification, notifier, recipient)

ref
Send Message (Confirmation, recipient, notifier)

T

Figure 3-26: Sequence Diagram for Notify Operation Procedure Pattern

3.4.3.3 State Machines

Figurgs 3-27 and 3-28 are the state diagrams for the notify operation procedure pattern fr¢m
the pojints of view of the operation\Netifier and Receiver, respectively. Tables 3-37 and 3{38
are th¢ corresponding state tables:In the figures and tables: op_N represents the notificatjon
of the joperation, and op_C represents the confirmation of receipt of the notification.

Only SM messages which have already passed validation at the level of the Docume¢nt
Exchapge Protocol (Syntactical, authentication, and supported-operation) enter into the state
machipe for the “Notify Operation Procedure Pattern. In addition, responses must [be
correlated with preceding messages (by sequence number) in order to be associated to any
operatfion and.enter into the state machine; if not correlated, they are discarded.
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expired / notify
\_by other means

exception response /

| notify by other means @

~

Figure 3-27: State Diagram for Notify Operation Pattern—Notifier View

(‘state machine Notify Operation Recipiedt

op_N received

[valid] / op_C

o validating. |

[not valid] / discard

Figure 3<28:" State Diagram for Notify Operation Pattern—Recipient View

Table 3-37: State Table for Notify Operation—Notifier View

State | Initial Notified |
Event
notifiable service op-N -> Notified | -
management event
occurs
op-C - -> Final
Exception response - Contact Recipient -> Final
Notify Op Timeout - Contact Recipient -> Final
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Table 3-38: State Table for Notify Operation Pattern—Recipient View

State | Initial | Validating |
Event
op-N received -> Validating -
Validation complete: valid - op-C -> Final
Validation complete: not - discard -> Final
valid

3.4.3.4 Activity Diagram

Figurd 3-29 is the activity diagram for the notify operation procedure pattern.
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3.4.3.5 Requirements
3.4.3.5.1 Notifier Requirements for Notify Operation Procedures

The common Notifier requirements for all notify operations are defined in table 3-39.

Table 3-39: Notifier Requirements for the Notify Operation Procedures

CNN-0001_| The Notifier shall format the Notification and transmit it to the Recipient’s message set port in
conformance with the Sender Requirements for the SM Document Exchange Protocol (3.3.4. 1)
CNN-00(2 |The Notifier shall set the confirmation timer to the value of the messageT imestamp of the
Notification message plus the conFirmationTimeout for the referenced Service
Agreement.

CNN-0003 | The Notifier shall validate a Confirmation received from the Recipient in accordance with the

Receiver Requirements for the SM Document Exchange Protocol.

CNN-0004 | The Notifier shall validate exception responses received from the Recipient onjthe exception response

port in accordance with the Sender Requirements for the SM Document ExChange Protocol.

CNN-0005 |If a received ConFirmation fails any service management validation requirement specified for itp

notify operation type, the ConFirmation shall be deemed to be sefvice management-invalid. Th

Notifier is not required to further interpret or act upon the service fnanagement-invalid Confirmatgion.

CNN-0006 |For each syntactically valid UnrecognizedMessageSetResponse received on the exceptipn

response port, the Notifier shall attempt to correlate the content of the UnrecognizedMessage-

SetResponse with a Notification awaiting confirmation. If correlation is successful, the|

Notifier shall inform the Recipient, by bilaterally agreed means, of the operation that emitted the

Notification. The Notifier is not required to-further interpret or act upon any Unrecognized-

MessageSetResponse that cannot be corielated.

NOTES:

1 The means by which the Notifier inforis the Recipient (e.g., attempt to retransmit the
Notification vs. contact by(voice) is a local matter and may depend on the operation wjth
which the Noti fication(isassociated.

2 The Notifier may also perform other local functions as a result of the failure of the
Notification.

CNN-0007 | For each syntactically valid/lnval idNotificationResponse received on the exception

response port, the InvoKet shall attempt to correlate the content of the

InvalidNotificationResponse with a Notification awaiting confirmation. If

correlation is successful, the Notifier shall inform the Recipient, by bilaterally agreed means, of the

operation that emitted the NotiFication. The Notifier is not required to further interpret or afct
upon any lval idNotificationResponse that cannot be correlated.

NOTES:

1 «-Fle means by which the Notifier informs the Recipient (e.g., attempt to retransmit the

| Notification vs. contact by voice) is a local matter and may depend on the operation wjth

C which the NotiFication is associated.

2Tt Notifier may atso perform other tocal functions as a Tesult ot the faiture of e
Notification.

CNN-0008 | The Notifier shall confirm that the invocationMessageSequenceNumber and

ServiceAgreementRef parameters of a Confirmation match the messageSequence-

Number and ServiceAgreementReT, respectively, of a NotiFication for which the Notifier

is awaiting a Confirmation, in order to associate a Confirmation with a Notification.

NOTE - This is a necessary but not sufficient condition for acceptance of a Confirmation for a

notification. There are additional operation-level matching criteria that must also be met, as
specified under the requirements for the specific operations.

Ay
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CNN-0009 |If the ConFirmation is valid at the service management level, the Notifier shall successfully

complete the notify operation procedure.

NOTE - The Notifier may perform local functions specific to a Confirmation as part of
successfully completing the procedure (e.g., updating local databases to reflect success of
the NotiFication).

CNN-0010 |If a validated ConFirmation is not received for a Notification by the time the associated

confirmation timer expires, the Notifier shall inform the Recipient, by bilaterally agreed means, of the

operation that emitted the NotiFication.

NOTES

1 The means by which the Notifier informs the Recipient (e.g., attempt to retransmit the

NotiFication vs. contact by voice) is a local matter and may depend on the operation with
which the Notification is associated.

2 The Notifier may also perform other local functions as a result of the failure of thé Netification

(e.g., manually update local databases to reflect that the Recipient has been notified).

3.4.3.5.2 Recipient Requirements for Notify Operation Procedures

THe common Recipient requirements for all notify operations are defined in table 3-40.

Table 3-40: Recipient Requirements for the Notify,Operation Procedures

CNR-D101 | The Recipient shall receive the Not i fication message and perform syntactic, authorizati¢n, and
supported-operation validation in conformance with the' Receiver Requirements for the SM Document
Exchange Protocol (3.3.4.2).

CNR-P102 | a) Ifthe Notification message passes syntactic, authorization, and supported-operatign validation
as specified in CNR-0101, the Recipient shall generate and send a Confi rmation mgssage to the
Recipient’s message set port in accordance with the Sender Requirements for the SM Dpcument
Exchange Protocol.
NOTE - The Recipient mayperform local functions specific to a Notification as part of

processing the-NQT I Fication (e.g., updating local databases to reflect the
Notification).

b) Ifthe Notification fails validation, the Recipient shall cease interpreting and acting upon the

Notification and not send a Confirmation.

CNR-D103 | The Recipient should transmit the Confi rmation message such that the Recipient received the
Confirmation no later than the messageT imestamp of the Noti Fication plus the value of the
confirmationTimeout of the referenced Service Agreement.

CNR-P104 |The Recipient shall validate exception responses received from the Notifier on the exception fesponse
port infaccordance with the Sender Requirements for the SM Document Exchange Protocol.

CNR-P105 |If areceived NotiFication fails any service management validation requirement specifiedl for its
netify operation type, the Noti Fication shall be deemed to be service management-inval{d. The
Recipient is not required to further interpret or act upon the service management-invalid

c’\& Notification.

CNR-b+96— Eores wacteathoabid S v h eplion response
port, the Recipient shall attempt to correlate the content of the UnrecognizedMessageSetResponse
with a ConFirmation that was sent. If correlation is successful, the Recipient shall notify the Notifier by
other means of the contents of any Confirmation that was contained in a message set for which a valid
UnrecognizedMessageSetResponse is received. The Recipient is not required to further interpret
or act upon any UnrecognizedMessageSetResponse that cannot be correlated.
NOTE - The Recipient may also perform local functions to determine why the Confirmation was
not validated by the Notifier).
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4 SERVICE PACKAGE OPERATIONS
41 GENERAL

There are seven Service Package operations that CM can perform when invoked by UM:

— CREATE_SERVICE_PACKAGE (CSP)—to request creation of a Service Package at
CM;

PYy—t0 TepIace paramc bS 1n a

— — , T
scheduled Service Package at CM (this induces reprocessing by CM);
— DELETE_SERVICE_PACKAGE (DSP)—to delete a Service Packageat CM;

— SELECT_ALTERNATE_SCENARIO (SAS)—to select an altethate scenarip of a
scheduled Service Package at CM;

— QUERY_SERVICE_PACKAGE (QSP)—to query the content of a scheduled Service
Package at CM;

— APPLY_NEW_TRAJECTORY (ANT)—to apply<a “‘new trajectory prediction to a
scheduled Service Package at CM;

— APPLY_NEW_SPACE_LINK_EVENTS_PRROFILE (ANSLEP)—to apply @ new
Space Link Events Profile to a scheduled\Service Package at CM.

There are two Service Package operations that CM can perform autonomously and |notify
UM:

— SERVICE_PACKAGE_CANCELLED (SPC)—to notify the UM of a cancellgd (by
CM) Service Package;

— SERVICE_PACKAGE_MODIFIED (SPM)—to notify the UM of a modificatipn (by
CM) to a Servi¢e)Package.

THere is one Seryice’Package operation that UM can perform when invoked by CM:

— CONFJIRM_TENTATIVE_SERVICE_PACKAGE (CTSP)—to request thaf UM
confirm acceptance of a Service Package that has been proposed by CM baged on
rules previously specified by UM.

4.2 LIFECYCLE AND OWNERSHIP OF A SERVICE PACKAGE
421 LIFECYCLE

The lifecycle of a service package, as created and held by CM, is modeled as a state machine
and is shown in figure 4-1 through figure 4-3, and in table 4-1.
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Any service management messages which fail validation at the level of the Document
Exchange Protocol are never associated to a Service Package, cannot affect the state of a
Service Package, and do not appear in the state machine.

(‘state machine Service Packag€ via CSPJ

SP created / CSP_SR

CSP_lI received /
CSP_AR ﬁﬁ
. 2L Requested )

SP denied / CSP_FR

service management validation failed / CSP_FR

DSP successful  /
| DSP_SR and CSP_FR

~

)

hated

Figure 4-1: Service Package:created via CSP operation

ktate machine Service Package| via CTSPj

rule based SP

created /

CTSP_I Proposéd CTSP_SR received
/k_'Ty

CTSP_FR
received

CTSP_AR received

Established

terminate

\m/
2\

Figure 4-2: Service Package created via CTSP operation

When a service package reaches the final state, all references from the service package to
other persistent information entities (the different configuration profiles defined in section 5,
and trajectory predictions defined in section 6) shall be removed. A service package is not

required to be maintained by CM once it reaches the final state.

CCSDS 910.11-B-1
© 1SO 2013 — All rights reserved

Page 4-2

However, the

August 2009

129


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

servicePackageld must be recorded in some form because it is required to be unique
throughout the Service Agreement period.

Once a service package has been created, the remaining lifecycle, shown in figures 4-3 and
4-4, is independent of the operation that caused it to be created. The Executing state is the
state of the Service Package when it is in the Utilization Phase, as defined in reference [1]).

(state machine Service Package Establishedj h

Established )

Scheduled

Planned
Z Executing

end of service
provision and
productions

Cancelled by CM /

DSP

successful / St

DSP_SR

Cangelled P
timeout / inform recipient
\ ©
\ J
Figure 4-3: State Diagram for Established Service Package
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(‘state machine Service Package Plannedj )
e\
Planned
;> RSP successful / RSP_SR
all items defined
[no] Iyes] ;> ANT successful / ANT_SR
> referenced trjectory prediction modified
Fenaing W <
start of service
provision and
productions é
N J

Figure 4-4: State Diagram for Planned Service Package

The lifecycle shall apply to all Service Packages, whether for space link sessions or retrieyal
transf¢r services.
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Table 4-1: Service Package Lifecycle State Table, Part 1

States Established
Scheduled
Planned
Events Ipitial Proposed Requested Pending | Deﬁn)d Executing Cancelled
Rule-based SP
created CTSP-I > Proposed * * * *
CTSP-AR
received * (no change) * * *
CTSP-SR
received * -> Planned * * *
CTSP-FR
received * -> Final * * *
. CSP-AR >
CSP-I received Requesthd " " " "
[all items defined]
CSP-SR ->
SP created * * Defined * *
else.CSP-SR >
Pending
SP denied CSP-FR -> Final
Service mgmt .
validation fafled ) ) CSP-FR -> Final ) )
[all items defined] RSP-SR ->
RSP successful * i * Defined * *
else RSP-SR -> Pending
[all items defined] ANT-SR -
ANT successful * * * > Defined IENXECEEH> *
g

else ANT-SR -> Pending
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States Established
Scheduled
Planned
Events hitial Proposed Requested Pending | Defined xecuting Cancelled
REf?renced [all items defined] -> Defined
tl’aJE_Ct(_) ry * * * -> Executing *
prediction else -> Pendin
modified =
DSP successful * * CSP-FR, DSP-SR- DSP-SR -> Final *
> Final
Cancelled by * * * SPC-N -> Cancelled *
CM
SPC-C * * * * -> Final
. Inform
Timeout after " " x x .
- recipient ->
SPC-N Final

Svc provision &
production start

SPC-N >
Cancelled

-> Executing

Svc provision &
production stop

-> Final
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Notes on the Service Package Lifecycle table:

1 For brevity, responses (e.g., CSP-AR, CSP-SR, and CSP-FR) are abbreviated to the
suffix, where the operation is unambiguously identified by the invocation.

2 * cannot happen; indicates protocol failure; reject.

3 Each transition to Planned goes to Defined if all items are defined, otherwise to Pending.

4 | ‘all items defined’ is defined as:
a) transferServicesDeferred = false;
b) sequenceOfEventsDeferred is either NULL or has a value of false; ‘and

c) the referenced Trajectory Prediction(s) is(are) available and is(are) suitable to spipport
the Service Package.

5 | The RSP, DSP, and ANT three-phase operations do notaffect the SP lifecycle untjl (and
unless) they are successfully performed. Service Management validation of RSP] DSP,
and ANT invocations takes place independently ofi-and in parallel to, the state machine.

6 | The event ‘cancelled by CM’ may be causéd by (but is not limited to) any jof the
following:

— if the Service Package has defetred parameters that are not supplied in a fimely
manner before the scheduled start time of the Service Package;

— if any of the Complex ‘resources needed to support the service package bpcome
unavailable;

— if environmental.conditions preclude production and provision of the services;

— if the referenced Trajectory Prediction(s) is(are) not available in a timely manner
before th€ scheduled start time of the Service Package.

422 OWNERSHIP OF SERVICE PACKAGES

If| the® Service Package is originally created via an invocation of the
CREATE_SERVICE PACKAGE operation, the Service Package shall be owned by the UM
entity associated with the smSource used in the SmMessageSet that contains the
CreateServicePackagelnvocation message.

If the Service Package is originally created by CM via a rule-based process and proposed to
UM via an invocation of the CONFIRM_TENTATIVE_SERVICE_PACKAGE operation, the
Service Package shall be owned by the UM entity associated with the
proposedServicePackageOwnerName specified in the Service Agreement.
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4.3 CREATE_SERVICE_PACKAGE (CSP) OPERATION

43.1

PURPOSE

The CREATE_SERVICE_PACKAGE (CSP) operation allows UM to request that CM add a
Service Package to its operational schedule.

4.3.2

PROCEDURE

4321

operat

4322

4.3.2.3

the th

thre

4.3.2.4

by ap)
phase

thre

The CSP operation is defined to be a three-phase operation in accordance with{
ion procedure pattern specified in 3.4.2.

The CSP operation is defined in terms of the following messages:
CreateServicePackagelnvocation (CSP-1);
CreateServicePackageAcknowledgedReturn (CSP-AR);
CreateServicePackageSuccessfulReturn (ESP-SR);

CreateServicePackageFai ledReturn (CSP-FR).

ee-phase operation procedure pattern specified in 3.4.2.2:

cPhaseOperationProcedureRatternSequence {UM, CM, CSP-1,
CSP-AR, CSP-SR, CSP-FR}

| The activity diagram fotthe CREATE_SERVICE_PACKAGE operation is defin
plying the following afgument list to the stereotyped activity diagram for the thr
operation procedure(pattern specified in 3.4.2.4:

ePhaseOperationProcedurePatternActivity {UM, CM, CSP-I,
CSP-AR, CSP-SR, CSP-Fi
cspRoutineTimeout,
cspUrgentTimeout}

he

The message sequence diagram for the CREATE_SERVICE_PACKAGE operation
is def]ned by applying the following argument list'to the stereotyped sequence diagram

for

ed
be-
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4.3.3 REQUIREMENTS

4.3.3.1 UM Requirements for the CREATE_SERVICE_PACKAGE Operation

The UM requirements for the CSP operation are defined in table 4-2.

Table 4-2: UM Requirements for the CSP Operation

1IN chall 1 1 1 R 3 tofor Theaoo Dhoc
CIVISTIR

ey P % < 1 O 4ioaa Do dracaac
T CORTro—To-arr—rit Vo reequitrementsrorree—rmase-operatonrroceatutres—as

specified in 3.4.2.5.1.

creating and transmitting a CSP-1 as specified in tables 4-15 and 4-16.

UM shall conform to all CSP-1 Data Set Composition and Relationship Requirements when

UM should submit CSP-1 messages that are valid with respect to all service itanagement
validation requirements for CM as defined in table 4-3.

UM shall validate that a received CSP-AR, CSP-SR, or CSP-FR conforms to all CSP-A
CSP-SR, or CSP-FR syntactic validation requirements specified in-table 4-18 (CSP-AR)
tables 4-39 and 4-40 (CSP-SR), or table 4-41 (CSP-FR), respectively.

If the return fails any of the syntactic validation requirements, UM shall process the messa
containing the syntactically invalid return in accordance with the Invoker Requiremer
Three-Phase Operation Procedures.

ge set
ts for

CBSPU-5

UM shall validate that a received CSP-AR, CSP-SR;or'CSP-FR conforms to all CSP-A
CSP-SR, or CSP-FR service management validation'requirements specified in table 4-18
(CSP-AR), tables 4-39 and 4-40 (CSP-SR), or.fable 4-41 (CSP-FR), respectively.

If the return fails any of the service management validation requirements, UM shall proces

Phase Operation Procedures.

service management-invalid return in accordance with the Invoker Requirements for Threg

R,

s the

4.3.3.2 CM Requirements for the. €SP Operation

THe CM requirements for the.CSP operation are defined in table 4-3.

Tabley-3: CM Requirements for the CSP Operation

cYPC-1 CM shall'conform to all Performer Requirements for Three-Phase Operation Procedures ad specified
in 34.2:5.2.
cYpPC-2 CNrshall validate that a received CSP-1 conforms to all CSP-1 syntactic validation requifements
I\specified in tables 4-17 and 4-19. If the CSP-1 fails any of the syntactic requirements, CM shall
?S process the message set containing the syntactically invalid invocation in accordance with the
p§ Performer Requirements for Three-Phase Operation Procedures.

;_1: 3 CM.shall vvalidate that the CSP—1 conforms to all CSP—1 service managements alidation o quirements
specified in this table and in tables 4-15 and 4-16. If the CSP-1 fails any of the service management
requirements, CM shall cease processing the CSP-1 and respond to UM with a CSP-FR message.
The content of the CSP-FR depends on the nature of the validation failure, and is specified in
table 4-43.

CSPC-4 CM shall validate that each CSP-1 parameter that is constrained by a Service Agreement parameter is
consistent with the applicable Service Agreement parameter.
[service management validation]
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CSPC-5

CM shall validate that all CSP-1 parameter values that are related to each other (as defined in the
Data Set Composition and Relationship Requirements) contain mutually compatible values.
[service management validation]

CSPC-6

If the Complex has locally defined CSP- 1 relationship requirements in addition to those specified in
this Recommended Standard, CM shall validate that the CSP- 1 conforms to all such local
requirements.

[service management validation]

CSPC-7

If the Complex has locally defined CSP- I requirements in addition to those specified in this
Recommended Standard that could cause a CSP-1 to be denied, CM shall validate that the CSP- |

conforms to all snch local qunierPntq

[service management validation]

CSPC-B

CM shall validate that the Service Package that would result from the CSP-1 messages weuld hot
exceed the limits controlled by the following Service Agreement parameters:
a) maxSlsServicePackages (for an SLS Service Package);
b) maxSIsServicePackagesPerTimePeriod (for an SLS Service Package);
c¢) maxRtrviServicePackages (for a Retrieval Service Package);
d) maxRtrviServicePackagesPerTimePeriod (for a Retrieval)Service Package);and
e) maxInstancesOfTsType.
[service management validation]

CSPC-p

If a CSP-1 has an urgent parameter value of ‘true’, any related invocation in the same megsage
set shall be treated as though its urgent parameter has the yalue “true’. A ‘related invocatiqn’ is
one that adds a Space Communication Service Profile, Transfer Service Profile, Retrieval Trangfer

Service Profile, Space Link Events Profile, or Trajectory. Brediction that is referenced by the C§P-1.

CSPC-10

If a SpaceCommunicationServiceRequest has the transferServicesDeferred
parameter value = “true’, CM shall (a) ignore alktransfer service mappings for purposes of vallidating
the SpaceCommunicationServiceRequest and (b) not schedule and/or configure any qf the
transfer service instances associated with the\teferenced Space Communication Service Profile [for the
scenario with which the SpaceCommundcationServiceRequest is associated.

CSPC-1

—_

For each SpaceCommunicationServiceProfileRespeciftication data set within
SpaceCommunicationServiceRequest data set, CM shall use the respecified parameter
values in place of their original 'values in the referenced Space Communication Service Profile for the
purposes of validating the SpaceCommunicationServiceRequest. The resultant respedified
data set shall be used inthesubsequent scheduling and configuring of the production and provigion of
the services associated with the referenced Space Communication Service Profile for the scenafio with
which the SpaceCommunicationServiceRequest is associated.

CSPC-12

If a SpaceCommunicationServiceProfileRespecification data set contains a
RespecifiedParameter data set with the parameterDistinguishedName paramet¢r
naming thesxinstanceEnabled parameter of a default transfer service mapping and
parameterValue = ‘False’, CM shall ignore that transfer service mapping for purposes o
validating the SpaceCommunicationServiceRequest. The resultant respecified data sqt shall
bewsed in the subsequent scheduling and configuring of the transfer service instances for that space
link service for that scenario.

cspc-13

If a SpaceCommunicationServiceProfileRespecification data set contains a

Respeci fiedParameter data set with the parameterDistinguishedName parameter
naming the instanceEnabled parameter of a default data sink mapping and the
parameterValue = ‘false’, CM shall ignore the data sink mapping for purposes of validating the
SpaceCommunicationServiceRequest. The resultant respecified data set shall be used in the
subsequent scheduling and configuring of that data sink instance for that space link service for that
scenario.

CSPC-14

For each SIsTsProfileRespecification data set, CM shall use the respecified parameter
values in place of their original values in the referenced Transfer Service Profile for the purposes of
validating all SpaceCommunicationServiceRequest transfer service mappings that reference
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that Transfer Service Profile. The resultant respecified data set shall be used in the subsequent
scheduling and configuring of the transfer service instance that is based on that Transfer Service

Profile.

CSPC-15

For each Retrieval TsProfileRespecification data set, CM shall use the respecified
parameter values in place of their original values in the referenced Retrieval Transfer Service Profile
for the purposes of validating the Retrieval TsInstanceRequest that references that Retrieval
Transfer Service Profile. The resultant respecified data set shall be used in the subsequent scheduling
and configuring of the retrieval transfer service instance that is based on that Retrieval Transfer
Service Profile.

C-16

a)

For each SpaceCommunicationServiceRequest data set, CM shall validate th

at:

A

b)

1)

2)

at least one conformant resource configuration as defined in b), below, can be ma;

for the complete requested space communication service period as defined inc), b

if handovers are permitted, that a set of conformant resource configurations €an bq

available that:

i)  collectively span the requested space communication service petiod; and

il) mutually overlap each other by at least the minimum handovet-overlap specif
handoverOver lap parameter of the Service Agreement.

A ‘conformant resource configuration’ is defined as a configuration of resources that yj
available for the required time span in which:

1)

2)

3)

4)
3)

6)

the antenna satisfies all selection constraints imposed or’it in the
SpaceCommunicationServiceRequest dataset; i.e.:

i) ifthe SpaceCommunicationServicéeRequest data set contains Ante
sets that designate both ‘acceptableland ‘preferred’ antennas, the an
be one of the acceptable or preferred antennas;

if the SpaceCommunicationServiceRequest data set does not contai
Antenna data sets that designate ‘acceptable’ antennas, the antenna mu
the supporting antennas specified in the Service Agreement;

if the SpaceCommunicationServiceRequest data set contains any A
data sets that designate:“Unacceptable’ antennas, the antenna must not be|
unacceptable antennas;

the antenna has the-aperture and associated resources to provide the required link
(i.e., sufficient signal strength to support the symbol rate(s) indicated by the
spaceCommunicationServiceProfileRef);

the serviceproduction and transfer service provision resources required to providg
enabled ‘transfer services specified in the referenced Space Communication Servig
are available for use with that antenna;

the-antenna has a either a continuous or intermittent view of the spacecraft during
of'the conformant resource configuration;

the antenna is available for use (i.e., not otherwise committed) for the duration of
conformant resource configuration;

the production resources required by each carrier requested in the SpaceCommuni
ServiceRequest are available such that the total requested duration of that carri
supported by the set of conformation resource configurations, where the ‘total reque

if)

iii)

le available
elow; or
made

ed in the

yill be

nna data
enna must

n any
t be one of

htenna
one of the

margins

the
e Profiles
the duration
he

cation-
br can be
ted duration

of a carrier’ is the time span from the beginning of the requested space communicati

n service

7)

period plus the carrierStartTimeOffset to the end of the requested space
communication service period minus carrierStopTimeOffset for that carrier

(where

carrierStartTimeOffset and carrierStopTimeOFfset are specified in the
corresponding Space Link Carrier Profile component of the referenced Space Communication

Service Profile);

the resources needed to support each enabled SLS transfer service instance are available for

use from the beginning of the conformant resource configuration plus the
startTimeOFfset to the end of the conformant resource configuration plus
stopTimeOFffset for that transfer service (where startTimeOffset and
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stopTimeOfFset are specified in the corresponding transfer service mapping component
of the referenced Space Communication Service Profile);
¢) the ‘requested space communication service period’ is a time period that starts at some time
between (spaceCommServiceStartTime — spaceCommServiceStartTimelLead) and
(spaceCommServiceStartTime + spaceCommServiceStartTimelLag), and has a
duration of at least the minimumServiceDuration, as specified in the
SpaceCommunicationServiceRequest data set.
NOTE — An intermittent view may occur if the spacecraft is occulted by a celestial body.
[service management validation]

CSPC-17 | For each SpaceCommunicationServiceRequest data set that contains a
SpaceLinkEventsProfileReference data set, CM shall validate that each carrier profile
referenced by the Space Link Events Profile corresponds to one of the carriers of the referenced Space
Communication Service Profile.

[service management validation]

CSPC-18 | For each Retrieval TsInstanceRequest data set, CM shall validate thatithe
accessStartTime is greater than the ServiceAgreementStartTime and the
accessStopTime is less than the serviceAgreementStopTime.

[service management validation]

CSPC-19 | CM shall validate that resources are projected to be available to suppert all scenarios and retrieyal
transfer service instances of the CSP-1.
[service management validation]

CSPC-30 If CM is unable to validate and perform the CSP operationprior to expiration of
minServiceDefinitionLeadTime, CM may terminate the operation and issue a CSP-FR.
[service management validation]

CSPC-11 If the DSP operation is invoked on the Service Rackage before the performance of the CSP operation
has completed, CM shall terminate the CSP-operation and issue a CSP-FR.

[service management validation]

CSPC-12 | For each Space Communication Servicé&\Request in a valid CSP-1 for which a single conformant
resource configuration exists, as validated in accordance with CSPC-16 (b), CM shall schedule [the
resources and create a single Space.Communication Service Result in accordance with the referenced
profiles, such that:

a) the set of resources censtitutes a conformant resource configuration as defined in CSPC-14 (b);

b) if one or more preférred antennas are specified in the Space Communication Service Requgst and
at least one conformant resource configuration exists that uses one of the preferred antennas, one
of the conformant resource configurations that uses a preferred antenna is scheduled;

¢) the scheduledSpaceCommServiceStartTime of the Space Communication Servide
Resultis later than or equal to (SpaceCommServiceStartTime —
spaceCommServiceStartTimelLead) of the Space Communication Service Request|and
earlier than or equal to (SpaceCommServiceStartTime +
spaceCommServiceStartTimelLag);

p d)* the scheduledSpaceCommServiceStopTime of the Space Communication Service| Result
% is later than or equal to (scheduledSpaceCommServiceStartTime +

minimumServiiceDurati nn) and-earlier than or pqnql to
(scheduledSpaceCommServiceStartTime + preferredServiceDuration) of the
Space Communication Service Request;

e) the scheduledCarrierStartTime for each carrier included in the Space Communication
Service Result shall be equal to the scheduledSpaceCommServiceStartTime of the
Space Communication Service Result with which it is associated plus the carrierStart-
TimeOffset specified for that carrier in the referenced Space Link Carrier Profile;

f) the scheduledCarrierStopTime for each carrier included in the Space Communication
Service Result shall be equal to the scheduledSpaceCommServiceStopTime for the
Space Communication Service Result with which it is associated plus the
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g)

h)

carrierStopTimeOffset specified for that carrier in the referenced Space Link
Profile;

The difference between the values of the scheduledServicePackageStartTi
scheduledServicePackageStopTime shall be less than
maxServicePackageTemporalSpan;

Carrier

me and the

For each ServiceScenarioResult data set, the difference between the values of the earliest

scheduledSpaceCommServiceStartTime and the scheduledSpaceCommService-

StopTime, for all SpaceCommunicationServiceResult data sets contained
ServiceScenarioResul t data set, shall be less than
maxServiceScenarioTemporalSpan

by that

[perform operation]

CS

PC-23

For each Space Communication Service Request in a valid CSP-1 for which a single~conft
resource configuration exists, as validated in accordance with CSPC-16 b), CM should sch
resources and create the Space Communication Service Result such that:

a)

b)

[perform operation]

the scheduledSpaceCommServiceStartTime is as close to the requested
spaceCommunServiceStartTime as possible;
the difference between the scheduledSpaceCommServiceStartTime and the

rmant
bdule the

scheduledSpaceCommServiceStopTime of the scheduléd Space Communication Service

Session is as close to preferredServiceDuration as possible.

CS

PC-24

For each Space Communication Service Request in a valid CSP-1 for which handovers ar
CM may schedule the resources to create multiple Space‘Communication Service Results ih
accordance with the referenced profiles, such that:

a)

b)

d)

the set of scheduled resources associated with-any one antenna constitutes a conformant
configuration as defined in CSPC-16 b) and(is scheduled as a separate Space Communi
Service Result;

b permitted,

resource
tation

if one or more preferred antennas are §pecified in the Space Communication Service Regquest and at

least one conformant resource configuration exists that uses one of the preferred antenn
the conformant resource configurations that use preferred antennas is maximized;

hs, use of

the scheduledSpaceCommServiceStartTime of the first scheduled Space Conmunication

Service Result is greater-than or equal to (SpaceCommServiceStartTime —

spaceCommServiceStartTimelLead) and less than or equal to (SpaceComm-
ServiceStartiime + spaceCommServiceStartTimelLag) of the Space Com
Service Request;
the schedulledSpaceCommServiceStartTime of each intermediate scheduled S
Communication Service Result and of the last scheduled Space Communication Service
overlaps the scheduledSpaceCommServiceStopTime of the scheduled Space
Communication Service Result that immediately precedes it by at least the handover(
specified in the Service Agreement;
the scheduledSpaceCommServiceStopTime of the last scheduled Space Comn{
Service Result is greater than or equal to (ScheduledSpaceCommServiceStart]

minimumServiceDuration) and less than or equal to (scheduledSpaceComm+y

ServiceStartTime + preferredServiceDuration) of the Space Communid

munication

pace
Result

verlap

unication
[ime +

ation

S 1 R 4
SePvieerequest:

each Space Communication Service Result schedules each carrier specified by the Space
Communication Service Request to the extent that the time span of the Space Communication

Service Result coincides with the total scheduled duration of the carrier, where:
1) the time span of the Space Communication Service Result is bounded by the sched

uled-

SpaceCommServiceStartTime and scheduledSpaceCommServiceStopTime of

the Space Communication Service Result; and

2) the total scheduled duration of the carrier begins at the scheduledSpaceCommService-

StartTime of the first Space Communication Service Result plus the
carrierStartTimeOffset specified for that carrier in the referenced Space Li

nk Carrier
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Profile, and ends at the scheduledSpaceCommServiceStopTime of the last Space
Communication Service Result plus the carrierStopTimeOffset specified for that carrier
in the referenced Space Link Carrier Profile;

g) the difference between the values of the scheduledServicePackageStartTime and the
scheduledServicePackageStopTime shall be less than
maxServicePackageTemporalSpan;

h) for each ServiceScenarioResult data set, the difference between the values of the earliest
scheduledSpaceCommServiceStartTime and the scheduledSpaceComm-
ServiceStopTime, for all SpaceCommunicationServiceResul t data sets contained by
that ServiceScenarioResult data set, shall be less than
maxServiceScenarioTemporalSpan;

i) ifa SpaceLinkEventsProfile is referenced for any return carrier(s) having a Return-
CoherenceModel or ReturnOffsetModel data set, the communicationModeé parpmeter
of the referenced SpaceL inkEventsProfi le shall be consistent with the handover timgs;

j) ifa SpaceLinkEventsProfile is referenced, the [F|R]SpaceLinkAvailable-
ScheduledState data sets shall contain only those [F|R]SpaceLinkAvailableState
data sets that coincide with the scheduledCarrierStartTime and
scheduledCarrierStopTime for each handover, where coineidence is defined to inclpde
those [F|R]SpaceLinkAvai lableState data sets that arepartially within the handoyer
service instance that may begin earlier than the scheduledCarrierStartTime or extgnd
later than the scheduledCarrierStartTime of theltandover service instance.

NOTE - Handover situations have the potential for inducing‘communication mode changes froth 2-way

to 3-way, etc., affecting return carriers that are-generated in reference to a forward carrjer.

[perform operation]

CSPC-15 | For each Space Communication Service Request in'a'valid CSP-1 for which handovers are permitted,
if a single conformant resource configuration dges not exist but a set of conformant resource
configurations does exist, as validated in ac¢erdance with CSPC-16 b), CM should schedule thg
resources to create multiple Space Communication Service Results such that:

a) the scheduledSpaceCommServiceStartTime of the first scheduled Space
Communication Service Resultds as close to the requested spaceCommServiceStartfime
of the Space Communicatign Service Request as possible;

b) the difference between the'scheduledSpaceCommServiceStartTime of the first scheduled
Space Communicatiof:Service Result and the scheduledSpaceCommServiceStopT|ime of
the last scheduled-Space Communication Service Result is as close to
preferredServiceDuration of the Space Communication Service Request as possib

[perform operation]

[

CSPC-36 | If the CSP-Ids,valid and is for a Space Link Session Service Package, CM:

a) shall.reserve the resources to provide each enabled SLS transfer service instance in accorddnce
with'the referenced profile, such that:

1), the scheduledServicelnstanceStartTime is equal to
scheduledCarrierStartTime of the earliest-starting Space Link Carrier that contains
that service instance, plus the startTimeOfFset for that transfer service instance;

2) the scheduledServicelnstanceStopTime is equal to
scheduTedCarrrerStop T 1me of the Tatest-ending Space Link Carrier that contains that
service instance, plus the stopTimeOfFset for that transfer service instance;

b) shall assign a providerld and providerPortld to each SLS transfer service instance;

c¢) shall assign a unique (within the scope of the Service Package) Transfer Service Instance Number
to each SLS transfer service instance;

d) shall compute the stateScheduledStartTime for each [R]F]SpaceLinkAvailable-
ScheduledState and [R]F]SpaceLinkDataTransportScheduledState data set
referenced to a Space Link Events Profile with a timeReFference value of ‘relative’ in the
CSP-1. The stateScheduledStartTime shall be calculated by adding the
stateStartTime of the corresponding [R|F]SpaceLinkAvailableState or

s
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e)

[R]F]SpaceLinkDataTransportState (respectively) of the referenced Space

Link

Events Profile to the scheduledCarrierStartTime of the space link carrier with which the

[R]F]SpaceLinkEventsResult data set is associated;
shall compute the stateScheduledEndTime for each [R]|F]SpaceLinkAvai

lable-

ScheduledState and [R]F]SpacelLinkDataTransportScheduledState data set

referenced to a Space Link Events Profile with a timeReference value of ‘relat

ive’ in the

CSP-1. The stateScheduledEndT ime shall be calculated by adding the stateEndTime
of the corresponding [R|F]SpaceLinkAvailableState or [R|F]SpaceLinkData-

TransportState (respectively) of the referenced Space Link Events Profile to the

2

scheduledCarrierStartTime ofthe space link carrierwath which the

[R]F]SpaceLinkEventsResult data set is associated;
shall compute the eventScheduledT ime for each [R]F]SpaceL inkChange-

ScheduledEvent and [R]F]SpaceLinkDataTransportChangeScheduledEvent

data set in the [R]|F]SpaceLinkEventsResult data set referenced toa-Space Li
Profile with a timeReference value of ‘relative’ in the CSP- I, The event-

ScheduledTime shall be calculated by adding the eventT ime of'the correspondif
[RIF]SpaceLinkChangeEvent or [R]F]SpacelLinkDataTlransportChar
(respectively) of the referenced Space Link Events Profile to the-scheduledCarri

Time of the space link carrier with which the [R| F]SpacelrinkEventsResult d
associated;

shall issue a CSP-SR message specifying the parameters of the scheduled Service Pac
the scheduled times for the space link available, space link data transport, and associat
associated with the Space Link Session Servicg'Package (if any).

[perform operation]

1k Events

12
geEvent
prStart-
Ata set is

kage, and
bd events

CSpC-27

If the CSP-1 is valid and is for a Retrieval Séryvice Package, CM:

a)

b)

c)

shall reserve the resources to provide-the retrieval transfer service instance in accordar

referenced profile, such that:

1) the scheduledAccessStartTime is equal to accessStartTime of the corrg
RetrievalTslnstanceRequest;

2) the scheduledAceessStopTime is equal to accessStopTime of the corresp
RetrievalTsInstanceRequest; and

3) the providexld and providerPortld are assigned;

shall assign a ymique (within the scope of the Service Package) Transfer Service Instar

to the retrieval transfer service instance;

shall issuea CSP-SR message specifying the scheduled access start and stop times asg

with thetransfer service instance.

[perform-operation]

ce with the
sponding

bnding

ce Number

ociated

CSpC-28

If theyCSP-1 is valid and is for a Space Link Session Service Package, CM shall:

a)

b)

count the Service Package as applying against the following parameters of the Service
1) maxSlsServicePackages; and
2) maxSlIsServicePackagesPerTimePeriod;

count the SLS Transfer Service instances of each transfer service type as applying aga

Agreement:

nst the

maxinstancesofTsType parameters foreach tramster service type T the Service 7

applicable for the scheduled transfer service provision period of each instance.

[perform operation]

Agreement,
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CSPC-29 | Ifthe CSP-1 is valid and is for a Retrieval Service Package, CM shall:

a) count the Service Package as applying against the following parameters of the Service
Agreement:
1) maxRtrvlServicePackages; and
2) maxRtrvlServicePackagesPerTimePeriod;

b) count the SLS Transfer Service instances of each transfer service type as applying against the
max InstancesOfTsType parameters for each transfer service type in the Service Agreement,
applicable for the scheduled transfer service provision period of each instance.

c .
[pCl 10T OPCI dLlUll]

CSPC-30 CM shall conform to all CSP-SR, CSP-FR, and CSP-AR Data Set Composition and Relationship
Requirements when creating and returning a CSP-AR (see table 4-18), CSP-SR (see table¥4-41), and
CSP-FR (see tables 4-39 and 4-40).

4.3.4 | <<ServicePackageRequest>> STEREOTYPE
43.4.1 General

The 4<ServicePackageRequest>> stereotype specifies a collection of parametdrs,
data sg¢ts, and data set relationships that are common among_invocation messages that crepte
or update Service Packages. The stereotype is applied in
CreageServicePackagelnvocation messages and ReplaceServige-
Packpgelnvocation messages, which are specified in subsequent subsections. An
instanfiation of the <<ServicePackageRequest>> stereotype is referred to asa
ServjicePackageRequest. Figure 4.5 shows the message structure of the
<<ServicePackageRequest>> stereptype as a class diagram.

CCSDS 910.11-B-1 Page 4-16 August 2009
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<<ServicePackageRequest>>

i f

{xor}
; 1 1 ;/

SpaceLinkSessionServicePackageRequest RetrievalServicePackageRequest
handoversPermitted antennaRef ) ]
Importance transferServiceProfileRef
primeScenarioRef accessStartTime
1 accessstop 1ime
1 1
1.* 0..*
. 0.1
ServiceScenario SisTsProfile _ -
Respecification RetrievalTsProfile
i Respectification
scenariold transferServiceProfileRef P

1 1 1
1
*
: 1. 1 *
TrajectoryReference

: RespecifiedParameter 1.
trajectoryRef
parameterDistinguishedName 1.
1. parameterValue <
paceCommunicationServiceRequest
sppceCommunicationServiceProfileRef
sppceCommServiceStartTime
sppceCommServiceStartTimeLead 1 0. b
sphceCommServiceStartTimeLag > > AntennaCqnstraints
mipimumServiceDuration
pre¢ferredServiceDuration acceptabilityConstraintsType
transferServicesDeferred : Boolean
sefjuenceOfEventsDeferred: Boolean 1
timleReference
1 1.
1
Antenna
antennaRef
constraintType
0..* 0.1
q - -
HpaceLinkEventsProfile SpaceCommunicationService
Reference 1

ProfileRespecification ®» !

spaceLinkEventsProfileRef

Figure 4-5:.<<ServicePackageRequest>> Stereotype Structure Class Diagram

4.3.4:2." Parameters

Tables 4-4 through 4-13 define the constituent data sets of the <<SpaceLinkSession-
ServicePackageRequest>> stereotype, except for the SpaceCommunication-
ServiceProfileRespecification and RetrievalTsProfileRespecifica-
tion data sets, which have no parameters of their own and serves merely as containers for
collections of RespeciTiedParameter data sets.
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Table 4-4: SpacelLinkSessionServicePackageRequest Data Set

Parameter Name

Parameter Definition/Description

Data Type

Data
Units

Applicable Service
Agreement
Parameter

handoversPermitted

Indicates whether the Service Package may be

satisfied by serial utilization of antennas:
‘“true’—The Service Package may be
satisfied by using two or more antennas
per Space Communication Service

Reaucct:

Boolean

n/a

handoversPermitted—
Agreement

T s>

— “Fal'se’—The Service Package must use
a single antenna per Space
Communication Service Request.

importance

Indicates the relative importance of this Service
Package. The allowed content of this parameter
(e.g., the number of importance levels and the
syntax) is bilaterally agreed and documented in
a document that is identified in the
contractualReference parameter of
the Service Agreement.

NOTE - The use of this parameter
depends on the capabilities of
the specific CM to support some
form of relative importance, and
may not be applicable to@CM.

String256

n/a

contrdctual-
Refefrence

primeSgenarioRef

Contains the value of a scenario\ld of the

scenario to be used in service inifiation.

NOTE - Continues as the scenario during
service execution nless otherwise
changed by UM via a SELECT_-
ALTERNATEJSCENARIO operation.

String256

n/a

Tlable 4-5: ServiceScenario Data Set (<<ServicePackageRequest>>)

: Data Applicable Service
Parameter Name % Parameter Description/Definition Data Type [ Units | Agreement|Parameter
scenarfold Unique identifier, relative to the Service Package, | String256 n/a nfa

for the scenario.

Tabje 4-6."TrajectoryReference Data Set (<<ServicePackageRequest>>

) Data | Applicable Service
Parameter Name Parameter Description/Definition Data Type [ Units [ Agreement Parameter
trajectoryRef Contains the value of the trajectoryld String256 | n/a n/a
parameter of the Trajectory Prediction to be
utilized in supporting the scenario.
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Table 4-7:  SpaceCommunicationServiceRequest Data Set
(<<ServicePackageRequest>>)
Data Applicable Service
Parameter Name Parameter Definition/Description Data Type | Units Agreement Parameter
spaceCommServiceStart- Requested time to begin the space UTC n/a maxServicePackage-
Time communication service for the given scenario. TemporalSpan, B}
S . maxServiceScenario-
The start of the space communication service
. TemporalSpan,
corresponds to the start of the first (earliest- minService—
starting) space link carrier being requested via DefinitionLeadTime
the reterenced Space Communication Service
Profile for the given scenario.
spaceCommServiceStart- | Offset, relative to spaceCommServiceStart- Unsigned | seconds (| MaxSgrvicePackage-
Tinelag Time, that indicates the latest time that the space Integer TemppralSpan, )
.. . . maxServiceScenario-
communication service may begin. TemppralSpan
spaceCommServiceStart- Offset, relative to spaceCommServiceStart- Unsigned (j-$econds |MaxServicePackage-
TineLead Time, that indicates earliest time that the space Integer TemppralSpan,
. . . maxServiceScenario-
communication service may begin. TemppralSpan
spaceCommunication- Contains the value of the String256 n/a |n/a
SeryviceProfileRef spaceCommunicationServiceProfileld
parameter of the Space Communication Service
Profile to be utilized when providing services/for
the SpaceCommunicationServiceRequest.
mimimumServiceDuration | The minimum required duration of space Positive | seconds |MmaxSgrvicePackage-
communication service. If multiple cAttiers are Integer TemppralSpan, .
. . maxServiceScenario-
being requested via the referenced Space TemppralSpan
Communication Service Profilexthe value of
minimumServiceDuration corresponds to
the shortest duration that'iswviable for the carrier
that requires the longest-duration in the service.
NOTES:
1 If multiple (carriers are being requested via the
referencéd)Space Communication Service
Profile)a carrier may have duration shorter
than'minimumServiceDuration if its
carrierStartTimeOffset and/or
carrierStopTimeOffset are non-zero
in the Space Communication Service Profile.
2 If there are to be multiple acquisitions and loss
of signal (e.g., because of occulting planetary
body) for a given carrier, this parameter
indicates the minimum duration for the entire
contact, including the intervening loss(es) of
signal.
preferredServigeDuration | The preferred duration of the space Positive | seconds |MmaxSgrvicePackage-
communication service. If multiple carriers are Integer TemppralSpan, .
being requested via the referenced Space maxsprvicescenario-
L. . TemppralSpan
Communication Service Profile, the value of
preferredServiceDuration corresponds
to the desired duration ol the carrier that requires
the longest duration in the service.
NOTES:
1 This can also be thought of as a maximum
acquisition contact duration desired by UM.
2 If there are multiple acquisitions and loss of
signal (e.g., because of occulting planetary
body) for a given carrier, this parameter
indicates the preferred duration for the entire
contact, including the intervening loss(es) of
signal.
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Parameter Name

Parameter Definition/Description

Data Type

Data
Units

Applicable Service
Agreement Parameter

sequenceOfEventsDeferred

If Space Link Events Profiles are supported,

indicates if the sequences of events are deferred

from the initial version of the Service Package

and are to be supplied at a later time:
“true’—the sequences of events are
deferred (i.e., not included);

- ‘false’—the sequence of events are not

deferred (i.e., they are included).

Boolean
or
NULL

n/a

spacelLinkEvents-
ProfilesSupported

It Space Link Events Protiles are not supported,
this parameter shall be NULL.

timeReference

If Space Link Events Profiles are used in this

Space Communication Service Request, indicates

whether the Events in the referenced Space Link

Events Profiles are expressed in relative terms or

absolute terms. Allowed values are:
‘absolute’—All events are expressed in
absolute time;

— ‘relative’—All events are expressed in

relative time.

Enum

n/a

n/a

transfgrServicesDeferred

Indicates if the transfer services are deferred
from the initial version of the Service Package
and are to be supplied at a later time:
“true’—the transfer services are deferred
(i.e., not included);
—  ‘false’—the transfer services ate\not
deferred (i.e., they are included).

Boolean

n/a

Table 4-8: AntennaConstraints Dadta Set (<<ServicePackageRequest>>)

Parameter Name

N\

Parameter Definition/Description

Data Type

Data
Units

Applic|

Agreemdnt Parameter

able Service

acceptabilityConstraintsType

Specifies whether acceptability-related
anhtenna constraints are specified. The
values are:

— ‘acceptable’—the list of
antennas that may be used to
support the Service Package is
constrained to those that are
designated as either preferred or
acceptable in the list of
constrained antennas;

— ‘unacceptable’— the list of
antennas that may be used to
support the Service Package

Enum

n/a

n/a

CATIOT INC Tude those tiat are
designated as unacceptable in the
list of constrained antennas;

— ‘none’— no antenna acceptability
constraints exist for the Service
Package, only antenna
preferences.
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Table 4-9: Antenna Data Set (<<ServicePackageRequest>>)

Data Applicable Service
Parameter Name Parameter Definition/Description Data Type | Units | Agreement Parameter
antennaRef Contains the value of an antenna String256 n/a  [Antennald of one of the
identifier. SupportingAntenna
data sets
constraintType Specifies the type of constraint that is Enum n/a |h/a

associated with the named antenna.
The values are:
‘preferred’— the named

antenna is preferred for the
Service Package;

— ‘acceptable’—the named
antenna is acceptable for the
Service Package;

— ‘unacceptable’— the named
antenna is unacceptable for the
Service Package.

Table 4-10: SlIsTsProfileRespecification Data Set
(<<ServicePackageRequest>>)
‘\0‘ Data | Data | Appli¢able Service
Parameter Name Parameter Definition/Description Type Units | Agreement Parameter
transferServiceProfileRef Contains the value ofithe String256 |n/a n/a
transferServiceProfileld
parameter of théSLS Transfer Service
Profile that defines the configuration
of the SI:S\Dransfer Service to be
enabled.
Table 4-11: RespecifiedParameter Data Set
(x<ServicePackageRequest>>)
%\J Data Applicable Service
Parameter Na@s\ Parameter Definition/Description Data Type Units | Agrg¢ement Parameter
parameterDistinguishedName Contains the distinguished name of the | String n/a n/a
parameter within the referenced
configuration profile for which the
value is respecified for this Service
Package.
parametervalue Contains the respecified value of the String n/a n/a
named parameter within the referenced
configuration profile.
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Table 4-12: SpaceLinkEventsProfileReference Data Set
(<<ServicePackageRequest>>)

Data Applicable Service
Parameter Name Parameter Definition/Description Data Type | Units | Agreement Parameter

spacelLinkEventsProfileRef Contains the value of a String256 | n/a n/a
spaceLinkEventsProfileld (see
table 5-58) of a Space Link Events
Profile to be utilized in accommodating
Thamngesto thespace ik as @ furnctiomof
time, during the contact.

Table 4-13: RetrievalServicePackageRequest Data Set
(<<ServicePackageRequest>>)

-——
Data \"OJata Applicable| Service

Parameter Name Parameter Definition/Description Type,i\ Units Agreement Rarameter
accessptartTime Requested time to begin access to the UT¢ n/a
DataStore for retrieval of data for delivery
via the Retrieval Transfer Service instance.

accessptopTime Requested time to end access to the UTC n/a
DataStore for retrieval of data.

antenngRef Contains the value of the antenna idenitifier | String256 |n/a Antennald of pne of the
associated with the DataStore fromwawhich SupportingAptenna data
this service instance is to retrieve data. sets

transferServiceProfileRef | Contains the value of the String256 |n/a n/a

transferServiceProfileld parameter
of the Retrieval Transfer Service Profile
that defines the configuration of the
Retrieval Transfer Service to be
instantiated,

4.3.4.3 Data Set Composition and Relationship Requirements
Table| 4-14 defines the” data set composition and relationship requirements for the

ServjicePackageRequest.

Tabje 4-147"Data Set Composition and Relationship Requirements for All Service-
PackageRequests

CSPD-1 A ServicePackageRequest shall contain one and only one of the following:
a) aSpaceLinkSessionServicePackageRequest data set; or
b) aRetrievalServicePackageRequest data set.

[syntactic validation]

CSPD-2 | A SpaceLinkSessionServicePackageRequest data set shall contain:
a) one or more ServiceScenario data sets; and
b) zero or more SISTsProfileRespecification data sets.

[syntactic validation]
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CSPD-3 The primeScenar ioRef parameter shall contain the value of the scenariold parameter of one
of the ServiceScenario data sets.
[service management validation]
CSPD-4 | a) The total number of ServiceScenario data sets shall not exceed
maxServiceScenariosPerServicePackage of the Service Agreement;
b) The minimally compliant time span of the Service Package shall not exceed
maxServicePackageTemporal Span, where the minimally compliant time span of the
Service Package is the greater of:
1) the largest minimumServiceDuration value for all SpaceCommunication-
ServiceRequest data sets within all ServiceScenario data sets within the Service
Package; and
2) the difference between the latest allowable start time for all SpaceCommunication-
ServiceRequest data sets within all ServiceScenario data sets within the Service
Package and the earliest allowable stop time for all SpaceCommumication—
ServiceRequest data sets within all ServiceScenar io-data sets within the Service
Package, where
i) the latest allowable start time for a SpaceCommunicationServiceRgquest data
set is equal to the spaceCommServiceStartTime plus
spaceCommServiceStartTimelLag; and
i) the earliest allowable stop time for a SpaceCommunicationServiceRequest
data set is equal to the spaceCommSeryviceStartTime plus
spaceCommServiceStartTimelead plus minimumServiceDurgtion.
[service management validation]
CBPD-5 | The total number of transfer service instances enabled in the ServicePackage Invocgtion shall
not exceed the maxTransferServicesPexServicePackage.
[service management validation]
CBPD-6 | Each ServiceScenario data set shall¢ontain:
a) one or more SpaceCommunicationServiceRequest data sets;
b) one or more TrajectoryReference data sets.
[syntactic validation]
CBPPD-7 For each ServiceScenario data set,

a) the number of forward link carriers represented by the contained
SpaceCommunicationServiceRequest data sets shall not exceed
maxForwardSpacelLinkCarriersPerScenario of the Service Agreement;

b) the numberof return link carriers represented by the
SpaceCommunicationServiceRequest data sets shall not exceed
maxXReturnSpaceLinkCarriersPerScenario of the Service Agreement;

¢) the minimally compliant time span of the Service Scenario shall not exceed
maxServiceScenarioTemporalSpan, where the minimally compliant time span of the
, Service Scenario is the greater of:
N 1) the largest minimumServiceDuration value for all SpaceCommynication-
&?\ ServiceRequest data sets within the ServiceScenario data set; and
% 2) the difference between the latest allowable start time for all SpaceCommunicatiion-

ServiceRequest data sets within the ServiceScenario data set and the earliest
allowable stop time for all SpaceCommunicationServiceRequest data sets within the
ServiceScenario data set, where latest allowable start time and earliest allowable stop
time are defined in CSPD-4;

d) aparticular Space Link Session Transfer Service Profile may be referenced at most once. A
Transfer Service Profile is considered to be referenced by a Service Scenario when a Space
Communication Service Request that is part of that Service Scenario references a Space
Communication Service Profile that contains a Carrier Profile that contains a transfer service
mapping (TsM) to that Transfer Service Profile.

[service management validation]
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CSPD-8 | Each SpaceCommunicationServiceRequest data set shall contain
a) zero or one AntennaConstraints data set;
b) zero or one SpaceCommunicationServiceProfileRespecification data set;
¢) zero of more SpaceLinkEventSequenceReference data sets.

[syntactic validation]

CSPD-9 | a) A SpaceCommunicationServiceRequest data set shall not contain any
SpacelLinkEventsProfileReference data sets if the sequenceOfEventsDeferred
parameter is either NULL or has a value of “true’, or if the timeReference parameter is NULL.

b) If the sequenceOfEventsDeferred parameter is NULL the timeReference parameter shall
be NULL

[service management validation]

CSPD-]0 | For each SpaceCommunicationServiceRequest data set, the
spaceCommunicationServiceProfileRef shall have the value of a
SpaceCommunicationServiceProfileld of an available Space Communication Service Profile
within the context of the Service Agreement.
[service management validation]

CSPD-]1 The AntennaConstraints data set shall contain one or more Antenna data sets.
[syntactic validation]

CSPD-]2 | Within the same AntennaConstraints data set, the value of thesantennaReT parameter|of any
Antenna data set shall not equal the value of the antennaRe® parameter of any other Antgnna
data set.

[service management validation]

CSPD-|3 | Ifthe acceptabilityConstraintsType parameterof the AntennaConstraints ddta set
has the value ‘acceptable’, the constraintTypge parameter of every Antenna data setjmust
have a value of either ‘preferred’ or ‘acceptable’.
[syntactic validation]

CSPD-|4 | Ifthe acceptabi lityConstraintsType parameter of the AntennaConstraints ddta set
has the value ‘unacceptable’, the constraintType parameter of every Antenna data set must
have a value of either ‘preferred’jor“unacceptable’.
[syntactic validation]

CSPD-|5 | Ifthe acceptabi lityConstraintsType parameter of the AntennaConstraints dgta set
has the value ‘none’, the constraintType parameter of every Antenna data set must haye the
value ‘preferred’.
[syntactic validation]

CSPD-16 | Ineach SpaceLinkEventsProfileReference data set:

a) the spacetinkEventsProfi leRef parameter shall have the value of the
spacekinkEventsProfileld of a previously accepted Space Link Events Profile wjithin the
context’of the Service Agreement;

b) the-carrierProfileRef parameter of the referenced Space Link Events Profile mustfhave a
yalue equal to the carrierProfileld parameter value of a SpaceLinkCarrierProfile
data set contained in the Space Communication Service Profile referenced by the
spaceCommunicationServiceProfileReT parameter of the containing
SpaceCommunicationServiceRequest data set; and

¢) the carrierProfileRef parameter of the referenced Space Link Events Profile must not have
a value equal to the carrierProfileRef parameter value of the Space Link Events Profile
referenced by any other SpaceL inkEventsProfileReference data set contained by the
same SpaceCommunicationServiceRequest data set.

[service management validation]

S
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CSPD-17

For each SIsTsProfileRespecification data set:

a) the transferServiceProfileRef shall have the value of the
transferServiceProfileRef of a concrete instance of TSMap in a Space
Communication Service Profile that is referenced by the
SpaceCommunicationServiceProfileRef of at least one
SpaceCommunicationServiceRequest data set in the ServicePackage

b) for each contained RespecifiedParameter data set:

1) the parameterDistinguishedName parameter shall name a parameter in
Transfer Service Profile referenced in the containing
SIsTsProfileRespecification data set;

Request;

the SLS

2) the value of the parameterValue parameter shall be a valid value for the/pa
named by the parameterDistinguishedName parameter; and
3) the parameterDistinguishedName parameter shall name a parameter th.
identified as being respecifiable in the contractualReference parameter
Service Agreement.
[service management validation]

rameter

it 1S
of the

CS

PD-18

For each RespecifiedParameter datasetina

SpaceCommunicationServiceProfileRespecification data set:

a) the parameterDistinguishedName parameter shall pame a parameter in the Sp
Communication Service Profile referenced by the containing
SpaceCommunicationServiceRequest data$et; and

b) the value of the parameterValue parameter shall be a valid value for the paramete
by the parameterDistinguishedName parameter;

c) the parameterDistinguishedName parameter shall name a parameter that is idg
being respecifiable in the contractualReTerence parameter of the Service Agre

[service management validation]

HCC

- identified

ntified as
ement.

CS

PD-19

Each RetrievalServicePackageRequest data set shall contain zero or one
RetrievalTsProfileRespecification data set.
[syntactic validation]

CS

PD-20

For each RetrievalServicePackageRequest data set, the
transferServiceProfileRef shall have the value of the transferServicePr
an available Retrieval Transfer Service Profile in the context of the Service Agreement.
[service management ¥alidation]

bfileldof

CS

PD-21

For each RespeciFfiedParameter data set in a Retrieval TsProfileRespeci
data set:

a) the parameterDistinguishedName parameter shall name a parameter in the S
Commniunication Service Profile referenced by the containing
RetrievalTslnstanceRequest data set; and

b)<the value of the parameterValue parameter shall be a valid value for the paramet
by the parameterDistinguishedName parameter;

¢) the parameterDistinguishedName parameter shall name a parameter that is i
being respecifiable in the contractualReference parameter of the Service Agr

[service management validation]

Fication

pace

br identified

lentified as
cement.
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CSPD-22 | a) A SpaceLinkSessionServicePackageRequest data set may contain one or more
SIsTsProfileRespecification data sets only if the respecificationSupported
parameter of the Service Agreement has a value of “true’.

b) A SpaceCommunicationServiceRequest data set may contain one or more
SpaceCommunicationServiceProfileRespecification data sets only if the
respecificationSupported parameter of the Service Agreement has a value of ‘“true’.

¢) A RetrievalServicePackageRequest data set may contain one or more
RetrievalTsProfileRespecification data sets only if the
respecificationSupported parameter of the Service Agreement has a value of ‘true’.

[service management validation]
L pe} o

CSPD-23 | For each SpaceCommunicationServiceRequest data set that contains one or morg
SpaceL inkEventsProfileReference data sets, the values of the timeReference
parameters of all of the referenced Space Link Events Profiles must be equal to the value/of the
timeReference parameter of the SpaceCommunicationServiceRequesit data set.
[service management validation]

4.3.5 | CreateServicePackagelnvocation (CSP-1) MESSAGE (UM - CM)
4351 General

The [LreateServicePackagelnvocation message conforms to the data pet
compgsition and relationship requirements for, and “inherits the parameters of, the
<<Inyocation>> stereotype assp ecified «4Gn 3.3.5.3.2, the <<Servic
PackpgeRequest>> stercotype as specified in'4.3.4. Figure 4-6 shows the structure|of
the CrjeateServicePackage Invocation (CSP-1) message as a class diagram.

9%
I

<<invocation>> 1

) ‘ 1 ServicePackageldentification
CreateServicePackagelnvocation >

servicePackageld

1

<<servieePackageRequest>>
CreateServicePackageRequest

Figure 4-6: CSP-1 Message Structure Class Diagram

4.3.5.2 Parameters

Table 4-15 defines the parameters of the ServicePackageldentification data set
of the CSP-1 message.
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Table 4-15: ServicePackageldentification Data Set (CSP-1)

Data Applicable Service
Parameter Name Parameter Definition/Description Data Type | Units | Agreement Parameter
servicePackageld Unique identifier, relative to the Service String256 n/a | n/a
Agreement for the Service Package.

4.

5.3 Data Set Composition and Relationship Requirements

Table 4-16 defines the data set composition and relationship requirements for ¢he GSP-1

mq
P4

Table 4-16: Data Set Composition and Relationship Requirements for CSP-|

ssage that are in addition to those of the <<lInvocation>>, and the <<8er\ice-
|IckageRequest>> stereotypes.

CS

PD-24 The CSP-1 shall contain:
a) one ServicePackageldentification data'set; and
b) one CreateServicePackageRequest data Set.

[syntactic validation]

CS

PD-25 | For the ServicePackageldentificationi‘data set, the servicePackageld shall be unique
with respect to all other servicePackage I'd parameters relative to the Service Agreentent.
[service management validation]

Th
set

mq

.3.6.1 General

<<acknowledgedReturn>>
CreateServicePackage-
AcknowledgedReturn

3.6 CreateServicePackageAcknowledgedReturn (CSP-AR) MESSAGE ([CM=> UM)

e CreateServicePackageAcknowledgedReturn message conforms to the data

composition and- relationship requirements for, and inherits the parameters qf, the
AcknowledgedReturn>> stereotype as specified in 3.3.5.3.3.5. Figure 4-7 shows the
ssage structure of the CSP-AR as a class diagram.

l:

ServicePackageReference

servicePackageRef

Figure 4-7: CSP-AR Message Structure Class Diagram

CCSDS 910.11-B-1 Page 4-27

154

August 2009

© 1SO 2013 — All rights reserved



https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

4.3.6.2 Parameters

Table 4-17 defines the parameter of the constituent data set for the CSP-AR message.

Table 4-17: ServicePackageReference Data Set (CSP-AR)

Data Applicable
Parameter Name Parameter Definition/Description Data Type [ Units Service Parameter
servigePackageRef Contains the value of the String256 n/a |n/a

servicePackageld parameter of the
corresponding CSP-1 message.

4.3.6.3 Data Set Composition and Relationship Requirements

Table |4-18 defines the data set composition and relationship requirements for the CSP-AR
messape that are in addition to those of the <<AcknowledgedRetlurn>> stereotype.

Tlable 4-18: Data Set Composition and Relationship-Requirement for CSP-AR

CSPD-26 | The CreateServicePackageAcknowledgedReturn message shall contain one
ServicePackageReference data set.
[syntactic validation]

CSPD-27 | The servicePackageRef shall have thelsame value as the servicePackageld of the
corresponding CSP-1.
[service management validation]

4.3.7 | <<ServicePackageResult>> STEREOTYPE
4.3.7.1 General

The 4<ServicePackageResult>> stereotype specifies the collection of parametdrs,
data spts, and dataset relationships that represent a valid Service Package. By itself, this
particyllar stereotype does not constitute a message per the Document Exchange protocol.
The stereotype ean be combined with multiple message types (e.g., SuccessfulRetunn,
Notiffication, etc.). This stereotype is applied to the following messages (which gre
definedGn subsequent subsections):

CreateServicePackageSuccessfulReturn;

ReplaceServicePackageSuccessfulReturn;
— ApplyNewTrajectorySuccessfulReturn;

— QueryServicePackageSuccessftulReturn; and

ServicePackageModifiedNotification.

CCSDS 910.11-B-1 Page 4-28 August 2009
© IS0 2013 — Al rights reserved 155


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

An instantiation of the <<ServicePackageResult>> stereotype is referred to as a
ServicePackageResult. Figures 4-8 and 4-9 show the structure of the <<Service-
PackageResult>> stereotype as class diagrams.

<<ServicePackageResult>

K2 : (3

{xor}-
1 V1
Retrieval BilateralRetrieval SpaceLinkSessionServicePackageResult
TSTITSTAaliCeERESUTT TSInSlanCeResUll
d scheduledServicePackageStartTime
user_d J bilateralRtrvITsInstance scheduledServicePackageStopTime
prov!der:: dd ResultData primeScenarioRef
providerPor servicePackageDefinitionThresholdTime
servicePackageReadinessStatus
1 ¢ ¢ g
SmRetrievalTsInstanceResult 1 1 1
transferServicelnstanceNumber
transferServiceProfileRef 1>
antennaRef ; ServiceSeenarioResult
scheduledAccessStartTime
scheduledAccessStopTime scenarioRef &
0.*
- 1
0.1 BilateralSls
TsInstanceResult - TOH 1
<<RetrievalTsProfile> ] sls ;
RetrievalTsProfilelnEffect bilateralSIsTsInstance InstanceResut TrajectoryResult
ResultData userld trajectoryRef
providerld trajectoryPredictionStatus
providerPartld
1 1
0.1 RetrievalTs
ProfileR R It .
rofieRespechesu SmSisTsInstanceResult 01
<<SlsTsProfile>>
1 transferServicelnstanceNumber SIsTs

transferServiceProfileRef ProfilelnEffect
scheduledServicelnstanceStartTime
scheduledServicelnstanceStopTime

0.1
SlIsTsProfileRespecResult

RespecifiedParameter 1

1.*
parameterDistinguishedName
parameterValue x
Jos 4

SpaceCommunication
ServiceProfileRespecResult SpaceCommunicationServiceResul

spaceCommunicationServiceProfileRef
assignedAntennaRef
scheduledSpaceCommServiceStartTime
<<SpaceCommunicationServiceProfile> 0.1 1 | scheduledSpaceCommServiceStopTime

SpaceCommunicationServiceProfileInEffect & transferServicesDeferred Boolean
sequenceOfEventsDeferred:

Boolean
Refer to 1
<<SeryicePackageResult>
Class\Diagram, Part 2
1%
FSpaceLinkEventsResult -
T 1 CarrierResult 1
spaceLinkEventsProfileRef 0.1 L‘ ‘—\l/
carrierProfileRef 0.*
RS Linl tSR It scheduledCarrierStartTime
- i scheduledCarrierStopTime TsMapResult
spaceLinkEventsProfileRef 0.1 {at most one}
5 transferServicelnstance
NumberRef

BilateralSpaceLinkEventsResult

bilateralSpaceLinkEventsProfileFormatRef
bilateralSpaceLinkEventsResultData

Figure 4-8: <<ServicePackageResult>> Stereotype Structure Presented in a
Class Diagram, Part 1 of 2
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RSpaceLinkDataTransportScheduledState

R

0..*

RSfaceLinkDataTransportChangeScheduledEvent 5
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SpaceLink Change Event time$\
must be within parent

*| SpaceLinkAvailable State
window and ordered by time

by time

1
1 RSpaceLinkEventsResult Class Diagram, Part 1 FSpaceLinkEventsResult
spaceLinkEventsProfileRef spaceLinkEventsProfileRef
1. 1.
RSpaceLinkAvailableScheduledState .. .| Ordered by FSpaceLInkAvailableScheduledState .
1 rEirpOffset SEEERTATiIe fEirpOffset
1 1
SpacelLinkScheduledState
0.*
0..x availableStatelnstanceNo
RSpaceLinkChangeScheduledEvent stateScheduledStartTime FSpaceLinkChangeScheduledEvent
stateStartTimeWindowLead L
[ | rEjtpQifset stateStartTimeWindowl ag | fEirpQffset
rPplarization stateScheduledEndTime /| tPolarization
stateEndTimeWindowLead
stateEndTimeWindowLag -
umAdvisory
cmAdvisory
0.f

FSpaceLinkDataTransportScheduledState

- | Transport State times must be [\
“.] within parent space link
availability window and ordered

1

OT..

| FSpaceLinkDataTransportChangeScheduledEvent

RSpacelLinkDataTranportParameters

communicationMode
——{>> konvolutionalCoding
fnodulationindex
SubcarrierFrequency
symbolRate

Figure 4-9: <<ServicePackageResult>> Stereotype Structure Presented in a
Class Diagram;, Part 2 of 2 (Space Link Events)

4.3.7.2 Parameters

Tableg 4-19 through 4-38 define the constituent data sets for the <<ServicePackag

Resufl t>>stereotype, except for:

.L"-, Transport Change Event times|\

| must be within parent Data
Transport State window and
ordered by eventTime

ScheduledEvent

eventScheduledTime
eventTimeWindowLead
eventTimeWindowLag
eventinstanceNo
eventAdvisory
umAdvisory
cmAdvisory:

FSpaceLinkDataTransportParameters

symbolRate

modulationindex J

D
|

— Lihe RespecifiedParameter data set which is defined in table 4-11;

— the SpaceCommunicationServiceProfilelnEffect, SIsTsProfile-
InEffect and RetrievalTsProfilelnEffect data sets, which follow the
stereotypes <<SpaceCommunicationServiceProfile>> (defined in 5.3.4),
<<SIsTsProfile>> (defined in 5.9.4), and <<RetrievalTsProfile>>
(defined in 5.10.4), respectively; and
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— the RetrievalTsProfileRespecResult, SIsTsProfileRespecResult,
and SpaceCommunicationServiceProfileRespecResult data sets, which
have no parameters of their own and serve merely as containers for collections of

RespecitiedParameter data sets (defined in table 4-11).

The SpaceCommunicationServiceProfilelnEffect data set shall conform to the
data set composition and relationship requirements specified for the <<Space-
CommunicationServiceProfile>> stereotype defined in table 5-25.

The SIsTsProfilelnEffect data set shall conform to the data set compositign and
relationship requirements specified for the <<SIsTsProfile>> stereotype defiped in
talple 5-84.
The Retrieval TsProfilelnEffect data set shall conform to therdata set compgsition
anf relationship requirements specified for the <<RetrievalTsRrofile>> stergotype
defined in table 5-97.
Table 4-19: SpaceLinkSessionServicePackageResult Data Set
(<<ServicePackageResult>>)
U .
Applidable
$\\'Q Servjce
. Data Data Agreefnent
Parameter Name Parameter Descri,Qt%ﬁ/Definition Type Units Parameter
scheduledService- Time at which the Seryicé Package is scheduled to | UTC n/a In/a
PatkageStartTime start. The scheduled ftart of the Service Package
corresponds to the'\earlier of:
a) the value ofithe scheduledSpaceComm-
ServiceStartTime of the first (earliest-
starting)
SpaceCommunicationServiceResult
data set for all scenarios in the Service
Package; and
b) the value of the scheduledService-
InstanceStartTime of the first (earliest-
starting) transfer service instance in all
SIsTsInstanceResult and
BilateralSlsTsInstanceResult data
sets in the Service Package.
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Parameter Name

Parameter Description/Definition

Data
Type

Data
Units

Applicable
Service
Agreement
Parameter

scheduledService-
PackageStopTime

Time at which the Service Package is scheduled to
stop. The scheduled stop of the Service Package
corresponds to the later of:

a) the scheduledSpaceCommService-
StopTime for the last (latest-ending)
SpaceCommunicationServiceResult

data-set for all scenariosin-the-Service.

UTC

n/a

n/a

Package; and

b) the value of the scheduledService-
InstanceStartTime of the last (latest-
ending) transfer service instance in all
SIsTsInstanceResult and
BilateralSIsTsInstanceResult data
sets in the Service Package.

servig
Defin
Time

ePackage-
tionThreshold

The latest time at which all elements required for
the execution of the SLS Service Package can be
defined or redefined.

UTC

n/a

n/a

servig(
Readi]

ePackage-
essStatus

Summary status of the readiness of the Service

Package for execution. The values are:

— ‘ready’: All required Service Package items
are currently defined;
‘not ready’: One or more required Service
Package items must still be defined.

Enum

n/a

n/a

primey

cenarioRef

See table 4-4.

Tablg

4-20: ServiceScenarioResult Data Set (<<ServicePackageResult>p)

Parj

ameter Name

O®‘

_~ Parameter Description/Definition

Data Type

Data
Units

Applicable

Servicg
Agreement
Parametfer

scenal

ioRef

Contains’the value of the scenariold parameter of
the'service scenario represented by the
SpaceCommunicationServiceResult data

Set(s) contained by the ServiceScenarioResult

data set.

String256

n/a

n/a
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Table 4-21: TrajectoryResult Data Set (<<ServicePackageResult>>)

+o.

P

sRaert—fthae-Sarvica Dacleaand. (1

Applicable
Service
Data Agreement
Parameter Name Parameter Description/Definition Data Type [ Units Parameter
trajectoryRef See table 4-6.
trajectoryPredic- | Status of the reverenced Trajectory Prediction as it Enum n/a n/a
tionStatus applies to this Service Package:
— ‘trajectory prediction available

‘traj

transit;
‘traj

Trajec

added

to—suppert—the—ServicePackage™
referenced Trajectory Prediction is suitable for
generation of spacecraft acquisition products in
support of the Service Package;

but does not support the Service
Package’: the referenced Trajectory Prediction is
available at CM but does not cover the time span
required by the Service Package. The referenced
Trajectory Prediction must be either extended or
replaced (via ANT) before the Service Package can

currently available’: the referenced
The referenced Trajectory Prediction mustbe

from the Pending to the Defined state.

T

ectory prediction available

ion from the Pending to the Defined state;
ectory prediction not

tory Prediction is not yet available atCM.

before the Service Package camtransition

(<<ServicePackageResult>>)

Table 4-22: SpaceCommunicationServiceResult Data Sets

L3

g Agpplicable
@ Service
C)O Data | Adreement
Parameter Name__ Parameter Definition/Description Data Type | Units | Pdrameter
asgignedAntennaRetf Contains the value of an Antennald of | String256 | n/a |Angennald
one of the SupportingAntenna data of ope of the
sets (as defined by the Service Agreement) Supgport-
assigned by CM for providing service. ingAnten-
na lata sets
spaceCommumicationService- See table 4-7.
PrpfileReF
scheduledSpaceCommService- Time at which the space communication UTC n/a |n/a
StartTime service is scheduled to start.
scheduledSpaceCommService-— The-time-at-which-the space Urc a nla
StopTime communication service is scheduled to
stop.
sequenceOfEventsDeferred See table 4-7.
transferServicesDeferred See table 4-7.
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Parameter Name

Parameter
Definition/Description

Data Type

Data
Units

Applicable Service
Agreement
Parameter

providerld

Complex identification for the
transfer service user to utilize
in establishing the transfer
service (references [8], [9],

String
[3..16]

n/a

authorized-
Service-
Instance-
Providerlds

and [11]).

provig

erPortld

Complex port identification
for the transfer service user to
utilize in establishing the
transfer service (references

[8], [9], and [11]).

String128

n/a

n/a

schedd
Instar

ledService-
ceStartTime

Time that the Complex makes
the transfer service port for
the transfer service instance
available for a transfer service
bind operation from the
transfer service user
(references [8], [9], and [11]).

UTC

n/a

n/a

schedy
Instar

ledService-
ceStopTime

Time that the Complex will
disable the transfer service
port for the transfer service
instance (references [§5f9],
and [11]).

UTC

n/a

transi

ferServicelnstanceNumber

Unique transfer service
instance identifier; relative to
the Service Rackage.

Unsigned
Integer

n/a

n/a

transi

ferServiceProfileRef

See table 4~10.

userlq

Unigque identifier, relative to
thie Service Agreement, of the
user of the transfer service
instance.

String
[3..16]

n/a

authorizedt
Service-
Instance-
Userlds
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Table 4-24: BilateralSIsTsInstanceResult Data Set
(<<ServicePackageResult>>)

Applicable Service

Parameter Data Agreement
Parameter Name Definition/Description Data Type | Units Parameter
bilateralSIsTslInstanceResultData Contains the SLS Transfer BilateralData |n/a n/a

Service Instance Result data
in the format defined by the
parameter bi lateral-

TTansTersService-
ProfileFormatld of the
bilateral Space Link Session
Transfer Service Profile

referenced by the value of the
transferService-

Profi leRef parameter.

scqeduIedServiceInstanceStartTime

See table 4-23.

schieduledServicelnstanceStopTime

See table 4-23.

transferServicelnstanceNumber

See table 4-23.

transferServiceProfileRef

See table 4-23.

Table 4-25: CarrierResult Data Set (<<ServicePackageResult>>)

Parameter Name

$®'

)
Paramglé'ABefinition/Description

Data
Type

Data
Units

Applifable
Seryice
Agredment
Parameter

carrierProfileRef

Contains'the value of the
carrierProfileld parameter of
the-SpaceLinkCarrierProfile
data set of the referenced Space
Communication Service Profile used to
configure the service production and
transfer services associated with this
carrier.

String256

n/a

n/a

scheduledCarrierStartTime

The time at which the carrier is
scheduled to start.

UTC

n/a

n/a

scheduledCarrierStopTime

The time at which the carrier is
scheduled to stop.

UTC

n/a

n/a

Table 4-26: TsMapResult Data Set (<<ServicePackageResult>>)

®) Applitable
Service
Data Data Agreement
Parameter Name Parameter Definition/Description Type Units Parameter
transferService- The value of a transferServicelnstanceNumber Unsigned | n/a n/a
InstanceNumberRef parameter of one of the SIsTsInstanceResult or Integer
BilateralSIsTslInstanceResult data sets for this
Service Package.
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Table 4-27: FspaceLinkEventsResult,
RspacelL inkEventsResult Data Set
(<<ServicePackageResult>>)

Data Data Applicable Service
Parameter Name Parameter Definition/Description | Type Units | Agreement Parameter

spaceLinkEventsProfileRef See table 4-12.

Table 4-28: BilateralSpaceLinkEventsResult Data Set
(<<ServicePackageResult>>)

Data Data ﬁﬁg‘ﬁéable Seryice

Parameter Name Parameter Definition/Description | Type Units ement Parameter
bilateralSpaceLinkEvents- Contains the value of the Space Link String256 | n/a
ProfilgFormatRef Events Profile format other than the

CCSDS standard format.

NOTE - a Bilateral Space Link Events
Profile Format identifier
serves as the reference to two
data formats:

— the format of the bilaterally defined.
profile used to schedule the sequerice
of events; and

— the format of the bilaterally*defined
data structure used to doeunient the
resultant scheduled sequence of
events.

Depending on the bilaterally defined

format, these two\may be a single format

or two separateformats.

bilatefalSpacelLinkEvents- Contains the-Events data in the format | Bilateral |n/a
Resultbata defined by the parameter bi lateral- | Data
EventsProfileFormatld.
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Table 4-29

(<<ServicePackageResult>>)

: FSpaceLinkAvailableScheduledState Data Set

Applicable Service
Data Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter
availableState- See table 5-49.
InstanceNo
stateScheduledStart- The time at which the space link availability UTC n/a n/a
Tam interval 1s to occur, as measured at the antenna
receiving/transmitting the signal, stated in
absolute terms.
stageStartTimeWindow- See table 5-49.
Lead
stageStartTimeWindow- See table 5-49.
Lag
stateScheduledEndTime | The time at which the space link availability UTC n/a n/a
interval is to end, as measured at the antenna
receiving/transmitting the signal, stated in
absolute terms.
stageEndTimeWindowLead | See table 5-49.
stageEndTimeWindowLag See table 5-49.
TEifpOffset See table 5-51.
cmAdvisory Additional information related to\a space link or String n/a n/a
data transport state or changeéyents that CM or
may convey to UM. If no-such information is NULL
available associated withthe event being
reported, the valuesshall be NULL.
NOTE — This.nformation and any resulting
actions on the part of UM are not
defined in this recommendation and
are specific to the implementations
involved.
umAdvisory Seetable 5-49.
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Table 4-30: RSpacelLinkAvailableScheduledState Data Set

(<<ServicePackageResult>>)

Applicable Service
Data Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter
availableState- See table 5-49.
InstanceNo
stateScheduledStart- See table 4-29.
Time
stateStartTimeWindow- See table 5-49.
Lead
stateStartTimeWindow- See table 5-49.
Lag
stateScheduledEndTime See table 4-29.
stateEn@iTimeWindowLead | See table 5-49.
stateEn@iTimeWindowlLag See table 5-49.
rEirpOffset See table 5-49.
cmAdvisory See table 4-29.
umAdvispry See table 5-49.
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Table 4-31: FSpaceLinkChangeScheduledEvent Data Set

(<<ServicePackageResult>>)

Applicable Service

Data Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter
fEirpOffset See table 5-51.
eventScheduledTime The time at which the space link event is to UTC n/a n/a
occur_as measured at the antenna
receiving/transmitting the signal, stated in
absolute terms.
eventTimeWindowlLead See table 5-51.
everltTimeWindowlLag See table 5-51.
everntinstanceNo See table 5-51.
fPolarization See table 5-5.
everftAdvisory Optional event information that might affect the String n/a supplementary-
carrier or data transport states. The content and or EveptsReturned
format are negotiated as part of a bilateral NULL
agreement. If the supplementary-
EventsReturned parameter of the Service
Agreement has a value of ‘False’, the
parameter shall be NULL. If no such information
is available associated with the event.being
reported, the parameter shall be NULL.
cmAdvisory See table 4-29.
umAdvisory See table 5-49.
Table 4-32: RSpacelLinkChangeScheduledEvent Data Set
(<<ServicePackageResult>>)
O . Applicable Service
\c_) Data Agreement
Parameter Name,\% Parameter Definition/Description Data Type Units Parameter
rEiypOffset See table 5-49.
everntScheduledTime See table 4-31.
eventTimeWimdowlLead See table 5-51.
evenltTimeWindowlLag See table 5-51.
eventlnstanceNo See table 5-51.
rPolarization See table 5-10.
eventAdvisory See table 4-31.
cmAdvisory See table 4-29.
umAdvisory See table 5-49.
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Table 4-33: RSpaceLinkDataTransportScheduledState Data Set
(<<ServicePackageResult>>)

Parameter Name

Parameter
Definition/Description

Data Type

Data
Units

Applicable Service Agreement
Parameter

avai lableStatelnstanceNo

See table 5-49.

stateScheduledStartTime

See table 4-29.

stateStartTimeWindowLead

See table 5-49.

stateStartTimeWindowlLag

See table 5-49.

stateScheduledEndTime

See table 4-29.

stateEn@iTimeWindowLead

See table 5-49.

stateEn@TimeWindowLag

See table 5-49.

communi¢ationMode

See table 5-53.

convolutionalCoding

See table 5-14.

modulatjonlindex

See table 5-5.

rSubcarrierFrequency

See table 5-11.

symbolRate

See table 5-8.

cmAdvispry

See table 4-29.

umAdvispry

See table 5-49.

Table 4-34: FSpacelLinkDataTransportScheduledState Data Set
(<<ServicePackageResult>>)

Rdra\m'eter Data Applicable Service Agreement
Parameter Name D;t@\l‘bn/Description Data Type Units Parameten

availabjeStatelnstanceNo Seeltable 5-49.
stateScheduledStartTime See table 4-29.
stateStartTimeWindowlLead See table 5-49.
stateStartTimeWindowlag See table 5-49.
stateScheduledEndTime See table 4-29.
stateEn@TimeWandowlLead See table 5-49.
stateEngTimeWindowlLag See table 5-49.
modulationlndex See table 5-5.

symbolRate See table 5-8.

cmAdvisory See table 4-29.
umAdvisory See table 5-49.
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Table 4-35: FSpaceLinkDataTransportChangeScheduledEvent Data

Set (<<ServicePackageResult>>)

Data Applicable Service Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter

eventScheduledTime See table 4-31.

eventTimeWindowlLead See table 5-51.

eventTimeWindowLag See table 5-51.

eventinstanceNo See table 5-51.

modylationlndex See table 5-5. F401SpaceLjnk
CarrierAgreemgnt:
modu lationlndgx-
Range

symolRate See table 5-8.

eventAdvisory See table 4-31.

cmAdvisory See table 4-29.

umAdvisory See table 5-49.

Table 4-36:

RSpacelL inkDataTransportChangeScheduledEvent|Data
Set (<<ServicePackageResult>>)

S

- R Da_ta Applicable Service Agreement
Parameter Name Parameter Deﬂmnon/lggs&mnon Data Type Units Parameter

everntScheduledTime See table 4-31.
eventTimeWindowLead See table 5-51.
eventTimeWindowLag See table 5-51.
eventinstanceNo See table\5-51.
comnunicationMode See table 5-53.
conyolutionalCoding Sée table 5-14.
modylationlndex See table 5-5.

rSuljcarrierFreguency See table 5-11.
rPolarizatien See table 5-10.
symhjolRate See table 5-8.

eventAdvisory See table 4-31.
cmAdvisory See table 4-29.
umAdvisory See table 5-49.
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Table 4-37: RetrievalTsInstanceResult Data Set
(<<ServicePackageResult>>)

Applicable
Service
Data Data Agreement
Parameter Name Parameter Definition/Description| Type Units Parameter
antennaRef See table 4-9.
providerld See table 4-23.
providerPortld See table 4-23.
schedufedAccessStartTime Scheduled time to begin access to | UTC n/a n/a

the DataStore for retrieval of data
for delivery via the Retrieval
Transfer Service instance.

schedujedAccessStopTime Scheduled time to end access to the | UTC n/a n/a
DataStore for retrieval of data.

transferServicelnstanceNumber See table 4-23.

transferServiceProfileRef See table 4-10.

userld See table 4-23.

Table 4-38: BilateralRetrievalTslnstanceResult Data Set
(<<ServicePackageResult>>)

A‘\(o Applicable
o) Service
> Data | Data Agreemen
Parameter Name Parga,me*T Definition/Description| Type Units Parameter
antenngRef See table 4-9.
bilatefalRtrviTsInstanceResultData | Contains the Retrieval Transfer Bilateral |n/a n/a

Service Instance Result data in the |Data

format defined by the parameter
bilateralTransferSer-

viceProfileFormatld of the
bilateral Retrieval Transfer Service
Profile referenced by the value of
the transferServicePro-
TileRef parameter.

schedufedAccessStartTime See table 4-37.
scheduledAccessStopTime See table 4-37.
transferServicelnstanceNumber See table 4-37.
transferServiceProfileReT See table 4-37.
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4.3.7.3 Data Set Composition and Relationship Requirements

The data set composition and relationship requirements for the <<Service-
PackageResult>> stereotype use the notation ‘[R|F]’ in requirements that are applicable to
return and forward data sets where their names vary only by their leading character (e.g., a
requirement written in terms of [R]F]SpaceLinkEventSequenceResult applies
equally to the RspaceLinkEventSequenceResult data set and the
FspaceLinkEventSequenceResult data set).

Talble 4-39 defines the data set composition and relationship requirements’ for the
ServicePackageResult.

Table 4-39: Data Set Composition and Relationship Requirements for All
ServicePackageResults

CSPD-28 | A ServicePackageResult shall contain one and only one.of the following:
a) aSpacelLinkSessionServicePackageResult data set;
b) aRetrievalTslnstanceResult data set; or
c¢) aBilateralRetrievalTslInstanceResult data set.

[syntactic validation]

CSPD-29 | For a Service Package created via CreateServicePackage or replaced via
ReplaceServicePackage:

a) A ServicePackageResult shall‘contain a
SpaceLinkSessionServicePackageResult data set if the corresponding
ServicePackageRequest contained a
SpaceL inkSessionServicePackageRequest data set.

b) A ServicePackageResult shall contain a RetrievalTslInstanceResuljt data set
if the corresponding(ServicePackageRequest contained a
RetrievalServicePackageRequest data set for which the

Profile.
¢) A SeryicePackageResult shall contain a
BilateralRetrievalTsInstanceResult data set if the corresponding
ServicePackageRequest contained a RetrievalServicePackageReqyest data
set for which the transferServiceProfileRef references a bilateral Retrievial
Transfer Service Profile.
[service management validation]

CS pD_3(§S A SpacelLinkSessionServicePackageResult data set shall contain:
a) one or more ServiceScenarioResult data sets;
% b) zero or more SIsTsInstanceResult data sets; and

¢) zero or more Bi lateralSIsTsInstanceResult data sets.
[syntactic validation]

CSPD-31 For a Service Package created via CreateServicePackage or replaced via
ReplaceServicePackage, the SpacelLinkSessionServicePackageResult data set
shall contain the same number of ServiceScenarioResult data sets as the number of
ServiceScenario data sets contained in the corresponding

SpacelL inkSessionServicePackageRequest data set.

[service management validation]
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CSPD-32 | For a Service Package created via CreateServicePackage or replaced via
ReplaceServicePackage, the primeScenarioRef parameter shall have the same value as
the primeScenarioRef of the SpacelLinkSessionServicePackageRequest data set.
[service management validation]

CSPD-33 | Each SIsTsInstanceResult data set shall contain either:

a) no SIsTsProfileRespecResult and no SIsTsProfilelnEffect data sets;

b) one SIsTsProfileRespecResult data set and one SISTsProfilelnEffect data set.
[syntactic validation]

CSPD-34 | For a Service Package created via CreateServicePackage or replaced via

Dnln laceServi r\nDnr‘I(ngn’ foreach SlsTsProfil nanpnr\ ificationdatasetinth

corresponding SpaceLinkSessionServicePackageRequest data set that referencésa

CCSDS-standard Space Link Session Transfer Service Profile, the SIsTsInstanceResul ] data

set with the same value for the transferServiceProfileRef parameter shall contain orle

SIsTsProfileRespecResult data set and one SISTsProfilelnEffectidata set.

[service management validation]

NOTE - SIsTsProfileRespecification data sets that reference bilateral (i.e., non-C¢SDS-
standard) Space Link Session Transfer Service Profiles are reflected in the content offthe
bilateralSIsTsInstanceResultData parameter ofithe corresponding
BilateralSlIsTsInstanceResult data set. How these changes are reflected afe
determined bilaterally and are outside the scope of this(specification.

D

CSPD-35 | Each SIsTsProfileRespecResult data set shall containnone or more
Respeci fiedParameter data sets.
[syntactic validation]

CSPD-36 | For a Service Package created via CreateServiceRackage or replaced via
ReplaceServicePackage, for each SIsTsProFi leRespecification data set in the
corresponding SpaceL inkSessionServicePackageRequest data set that references a npn-
bilateral Space Link Session Transfer Service Rrofile, the SISTsSProfileRespecResul t dath set
contained by the SIsTsInstanceResuyl t data set with the same value for the
transferServiceProfileRef parameter shall contain the same number and contents of
RespecifiedParameter datasets as the invoked SIsTsProfileRespecification djta set.
[service management validation]

CSPD-37 | Each SIsTsProfilelnEffect data set shall contain the contents of the referenced

(transferServiceRrofileReT) SLS Transfer Service Profile, as modified by the
Respeci fFiedPardmeter data set(s) of the associated SISTsProfi leRespecResul t daa set.
[service managemént validation]

CSPD-38 | Each ServiceScenarioResult data set shall contain:

a) oneotmore TrajectoryResult data sets; and

b) one.or more SpaceCommunicationServiceResult data sets.
[syntactie validation]

CSPD-39 | Each.SpaceCommunicationServiceResult data set shall contain:
a) zero or one SpaceCommunicationServiceProfileRespecResult data set;
% b) zero or one SpaceCommunicationServiceProfilelnEffect data sets;

r‘) oneormotre CarrierResult data cpfc_

[syntactic validation]

CSPD-40 | For a Service Package created via CreateServicePackage or replaced via ReplaceService-
Package, for each SpaceCommunicationServiceProfileRespecification data setin
a SpaceCommunicationServiceRequest data set of the corresponding SpaceL ink-
SessionServicePackageRequest data set, the corresponding SpaceCommunication-
ServiceResult data set shall contain one SpaceCommunicationServiceProfile-
RespecResult and one SpaceCommunicationServiceProfilelnEffect data set.
[service management validation]
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CSPD-41 | Each SpaceCommunicationServiceProfileRespecResult data set shall contain one or
more RespecifiedParameter data sets.
[syntactic validation]

CSPD-42 For a Service Package created via CreateServicePackage or replaced via

ReplaceServicePackage, each SpaceCommunicationServiceProfileRespec-
Result data set shall contain the same number and contents of Respeci fiedParameter data
sets as its corresponding SpaceCommunicationServiceRespecification data set of the
corresponding SpacelL inkSessionServicePackageRequest data set.

[service management Validation]

he,contents

CSPb-43

of the referenced (spaceCommun i catl onSe rviceProfil eRef) Space Communlcatlon
Service Profile, as modified by the Respeci FiedParameter data set(s) of the a§sociated
SpaceCommunicationServiceProfileRespecResult data set.
[service management validation]

CSpPD-44

Each CarrierResult data set shall contain:
a) zero or more TSMapResult data sets;
b) zero or at most one of
1) FspaceLinkEventSequenceResult data set;
2) RspaceLinkEventSequenceResult data set.
[syntactic validation]

CSPD-45

2

a) For a Service Package created via CreateServiceRackage or replaced via
ReplaceServicePackage, each ServiceSeenarioResult data set shall contain at
least one SpaceCommunicationServiceResult data set for each Space-
CommunicationServiceRequest datasset in the corresponding ServiceScenario
data set of the associated SpaceLinkSessionServicePackageRequest data det.

b) If handovers are not permitted, the SexviceScenar ioResult data set shall contain one and
only one SpaceCommunicationServiceResult data set with the same value fdr the
spaceCommunicationServiceProfileRef parameter.

¢) Ifhandovers are permitted:

1) The ServiceScenarioResult data set shall contain one or more
SpaceCommunicationServiceResult data set with the same value for the
spaceCommunicationServiceProfileRef parameter; and

2) IfaServiceScenarioResult data set contains more than one Space-
CommunicationServiceResult data set with the same spaceCommunication-
ServiceProfileRef, the scheduledCarrierStartTime and schedufed-
CarrierStopTime values of the multiple CarrierResult data sets for eacl space
link carrier (that is, the multiple CarrierResul t data sets that have the same
carrierProfileRef value) must mutually overlap each other by at least the thinimum
overlap specified in the handoverOver lap parameter of the Service Agreement.

fservice management validation]

CSPD- Q
X

Each CarrierResult data set that corresponds to a carrier in a Space Communication §ervice
Profile that is referenced by a SpaceCommun icationServi ceRequest data set that|does not
o ‘A ,

RafTsM, RCfTSM and BI Ite raITSM data set contamed by the referenced Space
Communication Service Profile that has not been respecified to be disabled.
[service management validation]

CSPD-47

For a Service Package created via CreateServicePackage or replaced via
ReplaceServicePackage, each CarrierResult data set that is contained by a
SpaceCommunicationServiceResul t data set that corresponds to a
SpaceCommunicationServiceRequest data set with transferServicesDeferred =
“true’ shall not contain any TsMapResult data sets.

[service management validation]
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CSPD-48

A CarrierResult data set shall contain
a) an FspacelLinkEventsResult data set if and only if:

1) the carrierProfileRef parameter of the CarrierResul t references a forward

Space Link Carrier Profile in the Space Communication Service Profile; and

2) the corresponding SpaceCommunicationServiceRequest of the SpaceLink-
SessionServicePackageRequest data set contains a SpaceLinkEvents-
ProfileReference data set with the same carrierProfileRef value and a

spaceLinkEventsProfileRef for a Forward Space Link Events Profile;

b) an RspacelLinkEventsResult data set if and only if:
1 thecarrierProfileRef parameter of the CarrierResult references a retu

n

Space Link Carrier Profile in the Space Communication Service Profile; and
2) the corresponding SpaceCommunicationServiceRequest of the Spacel: i
SessionServicePackageRequest data set contains a
SpacelLinkEventsProfileReference data set with the same
carrierProfileRef value and a spaceL inkEventsProfi leReT for a Re
Space Link Events Profile;
¢) aBilateralSpaceLinkEventsResult data set if and only if the corresponding
SpaceCommunicationServiceRequest of the SpaceL inkSessionService
PackageRequest data set contains a SpaceL inkEventsProfileReference d
with the spaceL inkEventsProfi leRef indicating abilateral Space Link Events P
[service management validation]
NOTE 1 — Space Link Events are used only with Service Rackages created via
CreateServicePackage or replaced viaReplaceServicePackage.
NOTE 2 — Use of bilaterally defined event sequencescalso implies a bilaterally defined mechant
for identifying events with respect to particular space link carriers.

k-

urn

hta set
ofile.

CSPD-49

For a Service Package created via CreateSerwi cePackage or replaced via
ReplaceServicePackage, for each ServiceScenarioResult data set, the
trajectoryRef parameter shall havethe same value as that of the

SpacelL inkSessionServicePackageRequest data set.

[service management validation]

CSPD-50

The [R]F]SpaceLinkEventsResults data set shall contain the same number, ordering, 3
contents of the [R|F]SpaceLinkAvai lableStates as that contained in the referenced S
Link Events Profile.

[service managementvalidation]

nd
bace

CSPD-51

All eventSchedul edT ime values associated with space link availability states and space lipk

data transport states shall be within the interval of time bound by the corresponding parent spad
availability of“data transport state.
[service nfanagement validation]

e link

CSPD-5$2

For each'Retrieval TsProfileRespecification data set in the corresponding
RetrievalServicePackageRequest that references a CCSDS-standard Retrieval Tran
Sérvice Profile, the RetrievalTsInstanceResult data set shall contain one
Retrieval TsProfileRespecResult data set and one Retrieval TsProfilelnEf
data set.

fer

fect

[service management validation]

NOTE - RetrievalTsProfileRespecification data sets that reference bilateral (i.e
non-CCSDS-standard) Retrieval Transfer Service Profiles are reflected in the content
bilateralRtrvITsInstanceResultData parameter of the corresponding
BilateralRetrievalTsInstanceResult data set. How these changes are
reflected are determined bilaterally and are outside the scope of this Recommended
Standard.

i)

of the
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CSPD-53 | A RetrievalTsProfileRespecResult data set shall contain one or more
RespecifiedParameter data sets.
[syntactic validation]

CSPD-54 | A RetrievalTsProfileRespecResult data set shall contain the same number and contents
of Respeci fiedParameter data sets as its corresponding
RetrievalTsProfileRespecification data set of the corresponding
RetrievalServicePackageRequest.

[service management validation]

CSPD-55 | A RetrievalTsProfilelnEffect data set shall contain the contents of the referenced
(francfochr\/i ceProfil mDa'F) Retrieval Transfer Service Drn{-‘ﬂn’ ac madifiad I«} the
Respeci fiedParameter data set(s) of the associated
Retrieval TsProfileRespecResult data set.
[service management validation]

4.3.8 CreateServicePackageSuccessfulReturn (CSP-SR) MESSAGE (CM > UM)
4.3.8.1 General

THe CreateServicePackageSuccesstulReturn message conforms to the dpta set
composition and relationship requirements for, and“dnherits the parameters of, the
<qSuccessfulReturn>> stereotype, assp cecified in 3.3.5.3.3.2, and the
<4qServicePackageResult>> stereotype, as specified in 4.3.7.

The class diagram for the CreateServicePackageSuccessfulReturn message stijucture
is phown in figure 4-10.

<<successfulRéturn>>

) 1 ServicePackageReference
CreateServicePackageSuccessfulReturn

<>r—\

servicePackageRef

1

<<servicePackageResult>>
CreateServicePackageResult
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4.3.8.2 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.

The CreateServicePackageResult data set conforms to the data set composition and
relationship requirements for, and inherits the parameters of, the <<ServicePackage-

Resu

1t>> stereotype, as specified in 4.3.7.

4.3.8.1

Table
messa
<<Se

Data Set Composition and Relationship Requirements

4-40 defines the data set composition and relationship requirements forthe CSP-

I'vicePackageResult>> stereotypes.

5R

pe that are in addition to those of the <<SuccessfulReturn>> and

Thble 4-40: Data Set Composition and Relationship Requirements for CSP-SR
CSPD-$6 | The CreateServicePackageSuccessfulReturn message shall contain:
a) one ServicePackageReference data set; and
b) one CreateServicePackageResult data set.
[syntactic validation]
CSPD-$7 | For the ServicePackageReference data set, the servicePackageRef shall have the{same
value as the servicePackageld parame¢terof the CSP-1.
[service management validation]
4.3.9 | CreateServicePackageFailedReturn (CSP-FR) MESSAGE (CM - UM)
4.3.9.1 General
The CreateServicePackageFailedReturn message conforms to the data pet
compgsition and relationship requirements for, and inherits the parameters of, the

<<Fal ledReturnaWrthDenial>> stereotype, as specified in 3.3.5.3.3.4.

The cl
1s shoy

vn infigure 4-11.

ass diagram for the CreateServicePackageFai ledReturn message structyire
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<<failedReturnWithDenial>>
CreateServicePackage-
FailedReturn

TH

TH
co

pa
va
da

.3.9.2 Parameters

1 T S fror}- 1

ServicePackage- <<error>> <<denial>>

Reference CspError CspDenial
servicePackageRef

Figure 4-11: CSP-FR Message Structure Class Diagram

e CspError dataset of the CreateServiceRackageFailedReturn m
hforms to the data set composition and relationship requirements for, and inher
fameters of, the <<Error>> data set stereotype, which contains a diagnd

Jues of the diagnostic parameter forthe CSpError data set, identifies the C
la set composition service managemeit requirements that result in that diagng

e contents of the ServicePackageReference data s¢trare defined in table 4-17.

essage
its the
stic

rameter of the <<ErrorDiagnostic>> stercotype. Table 4-41 defines the addjtional

M and
stic

vaJue being returned, and idenfifies the contents of the erroredlten and
additional Information parameters that accompany each diagnostic value.
Table 4-41: CspError Data Set diagnostic Parameter Definition
7 Content of
d,\% addi-
Q“ Parameter or Data Set | | tional
diagnosg@* Identified by Informa-
valuey Definition/Description Rgmt erroredltem tion
‘creation The creation of the Service CSPC-21 servicePackageld. |f/a
tefrminated by Package was deleted by the
DSPCeperation’ invocation of the DSP
operation.
‘duplicate space |The CSP-1 contains two or CSPD-16¢ | One of the spaceLink- |n/a
link events more SpaceL inkEvents- EventsProfileRef
profiles for ProfileReference data parameters that reference
the ?ame _ ., |sets that reference the same Space Link Events
carrier profile’ | .. profile. Profiles that reference the
same carrier profile.
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Content of
addi-
Parameter or Data Set | tional
diagnostic Identified by Informa-
value Definition/Description Rgmt erroredltem tion
‘event sequence | The referenced Space Link CSPD-16b [spacelLinkEvents- |space-
incompatible Events Profile references a ProfileRef parameter | COmmun-—
with Space carrier profile that is not part of the SpaceL ink- 1cation-
Communication of the Space Communication EventsProfile- service-
Service Profile’ |gervice Profile that is Reference data set that El"gfl le-
referenced by the references the Re of the
SpaceCommunicationService- i ible carrier Spage-
pace : Incompati Comhun-
Request to which the Event profile. ) -
Sequence is to be applied. 1cat ron-
Seryice-
Requiest
data get that
contgins the
invaljd
Spage-
Link-
Events-
Profile-
Refer-
ence data
set
‘excegds The Service Package CSPD-7a The SpaceLink- n/a
maxForwardSpace |Request contains a Service CarrierProfileofa
Link rri ersPer |gcenario that contains referenced Space
Scenario’ SpaceCommunications Communication Service
ServiceRequest datalsets Profile that specifies the
that reference Space first forward carrier
Communication Service profile that causes
Profiles that collectively maxForwardSpace-
contain more forward space LinkCarriersPer-
link carrigr profiles than Scenario to be
allowed by the referenced exceeded for the scenario.
Servieg Agreement.
‘exceeds The Service Package CSPD-7b The SpaceLink- n/a
maxRefturnSpace- - iRequest contains a Service CarrierProfileofa
Link frlerSPer Scenario that contains referenced Space
Scenario’ SpaceCommunication- Communication Service
ServiceRequest data sets Profile that specifies the
that reference Space first forward carrier
Communication Service profile that causes
Profiles that collectively maxReturnSpace-
contain more return space link LinkCarriersPer-
carrier profiles than allowed by Scenario to be
the referenced Service exceeded for the scenario.
Agreement.
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Content of
addi-
Parameter or Data Set | tional
diagnostic Identified by Informa-
value Definition/Description Rgmt erroredltem tion
‘exceeds The Service Package CSPC-8¢ servicePackageld. |n/a
maxRtrviService |Request would cause the
Packages’ number of Service Packages to
exceed maxRtrvI-
ServicePackages for the
referenced Service Agreement.
‘exceeds The Service Package CSPC-8d servicePackageld: {1/a
makRtrvlService |Request would cause the
P:FlfagesPerT IM€ | number of Service Packages to
Pefriod’ exceed maxRtrvi-
ServicePackagesPer-
TimePeriod for the
referenced Service Agreement.
‘exceeds The Service Package CSPD-4b The SpaceCommuni- | Distin-
majxService- Request contains one or cationService- guished
PackageTemporal | pore scenarios that, in Request data set that [ IName of the
Sppn’ aggregate, exceed the max- has the latest allowable ppace-
ServicePackage- start time for the Service |¢ommuni-
TemporalSpan for the Package, as defined in pation-
referenced Service Agreement. CSPD-4. pervice-
Request
dlata set that
lhas the
garliest
gllowable
qtop time
for the
$ervice
Package, as
lefined in
"SPD-4
‘exceeds The'Service Package CSPD-4a The scenariold of the |§/a
maxService- Request contains more first scenario in excess of
ScenariosPer- scenarios than is allowed for maxService-
ServicePackage™ |the referenced Service ScenariosPer-
Agreement. ServicePackage.
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Content of
addi-
Parameter or Data Set | tional
diagnostic Identified by Informa-
value Definition/Description Rgmt erroredltem tion
‘exceeds The Service Package CSPD-7¢ The SpaceCommuni- |Distin-
maxService- Request contains one or cationService- guished
Scenario- more scenarios that exceed the Request data set that [ Name of the
TemporalSpan’ maxServiceScenarioTem has the latest allowable | Space-
poralSpan for the start time for the Service |Communi-
referenced Service Agreement. Scenario that exceeds the |Catyon-
maximum allowed Seryice-
temporal span, as defined, {Redyest
in CSPD-7. data get that
has the
earligst
allowable
stop fime
for the
Service
Scengrio
that gxceeds
the max-
imu];L
allowed
temppral
spanj as
defined in
CSPD-7
‘exceeds The Service Package CSPC-8a servicePackageld. [n/a
maxSlsService- |Request would cause the
Packages’ number of Service Rackages to
exceed maxSlsService-
Packages for.the referenced
Service Agreement.
‘exceeds The Service Package CSPC-8b servicePackageld. |n/a
maxSlsService- |Request would cause the
PackagesPerTime |pumber of Service Packages to
Period’ execed maxSlsService-
PackagesPerTimePeriod
for the referenced Service
Agreement.
‘exceeds The Service Package CSPD-5 The first TSMap data set |n/a
maxTransfer- Request contains more in a referenced Space
ServigcesPer- transfer-services-than-allowed Communication-Service
ServicePackage’ |py the referenced Service Profile that exceeds
Agreement. maxTransfer-
ServicesPer-
ServicePackage.
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e

sppce link

nts time

refferences’

Events Profile has a different
timeReference value from
that of the Space
Communication Service
Request that is referencing it.

cationService-
Request data set that
references the
incompatible Space Link
Events Profile.

Content of
addi-
Parameter or Data Set | tional
diagnostic Identified by Informa-
value Definition/Description Rgmt erroredltem tion
‘exceeds The Service Package Request CSPC-8e For an SLS Service n/a
maxInstancesOf- |contains transfer service Package, the first TsMap
TsType’ instances of a particular type data set in a referenced
that would exceed the total Space Communication
number of transfer services of Service Profile that
that type that are allowed to be exceeds
active at any given time by the maxInstances-
referenced Service Agreement. OfTsType for that
transfer service type.
For a retrievakService
Package, the
Retrieval-
Serv.rcePackage-
Reguest data set.
‘imcompatible A referenced Space Link CSPD-23 The SpaceCommuni- | The name of

e incom-
atible

pace Link
vents

rofile.

‘ipvalid The parameter- CSPD-17b(1), | The parameter- he
réFpecified DistinguishedName CSPD-21a |DistinguishedName |identifier of
parameter name’ |value for a respecified parameter that contains e con-
parameter is not the name of a an invalid parameter iguration
parameter of the cofifiguration name for the rofile that
profile that is ta be'respecified. configuration profile that |is to be
is to be respecified. especified
‘ipvalid The parameterValue CSPD-17b(2), | The parameterValue |The
r?}pec ified valueAfor-a respecified CSPD-21b | parameter that contains | identifier of
parameter value’ |parameter is not a valid value an invalid value for the e con-
forthe parameter of the configuration profile figuration
configuration profile that is to parameter that is to be profile that
be respecified. respecified. is to be
fespecified
‘myrcual ly The Service Package CSPC-5 One of the mutually n/a
incompatible Request contains two or CSPD-9, incompatible parameters
parrameter more parameters that are CSPD-13, | (see GRD-0036,
vallues’ incompatible with each other. CSPD-14,  |table 3-14).
CSPP15
‘no matching The Service Package CSPD-3 primeScenarioRef. |n/a
scenariold for Request does not identify
primeScenarioRef |4,y of the specified scenarios
’ as the prime (default) scenario
for execution.
CCSDS 910.11-B-1 Page 4-53 August 2009

180

© 1SO 2013 — All rights reserved



https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

Content of
addi-
Parameter or Data Set | tional
diagnostic Identified by Informa-
value Definition/Description Rgmt erroredltem tion
‘no matching The Service Package CSPD-16a | The spaceLink- n/a
spaceLinkEvents |Request contains a EventsProfileRef
Profileld for spacelLinkEvents- parameter with no
spaceLinkEvents |profileRef parameter that matching Space Link
ProfileRef references a Space Link Events Events Profile at CM.
Profile that does not exist at
CM.
NOTE — If multiple unknown
spaceLinkEvents-
Profi leRef values
appear in the CSP-I,
there will be one
diagnostic value
for each occurrence.
‘no majtching The Service Package CSPD-10 The spaceCommun- n/a
spaceommunica- |Request contains a icationService-
tionServicePro- |spaceCommunication- RrofileRef parameter
fileld for ServiceProfileRef with no matching Space
spaceCommunica- parameter that references a Communication Service
t ' onServicePro- Space Communication Service Profile at CM.
fileRet Profile that does not exist at
CM.
NOTE - If multiple unknown
spaceCommuni-
cationService=
ProfileRef-values
appear in the;CSP-1,
there will b& one
diagnestic value
fot each occurrence.
‘no majtching The Service Package CSPD-17a, |transferService- |p/a
TransfferService |Request contains a CSPD-20 ProfileRef parameter
Profifleld for transferService- with no matching Transfer
transferservice |pggfileRef parameter that Service Profile at CM.
ProfilleRef references a Transfer Service
Profile that does not exist at
CM.
NOTE — If multiple unknown
transfer-
Service-
ProfileRef values
appear in the CSP-I,
there will be one
diagnostic value
for each occurrence.
‘operation See table 3-11. 3PP-0104b n/a
timeout’
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Service Agreement.

violation.

Content of
addi-
Parameter or Data Set | tional
diagnostic Identified by Informa-
value Definition/Description Rgmt erroredltem tion
‘parameter not A parameter was attempted to | CSPD-17b(3), |The Respecified- Value of the
respecifiable’ be respecified even though that| CSPD-18c, |Parameter data set for |Para-
parameter name is not included CSPD-21¢c | which the value of the meter-
in the set of respecifiable parameter- Distin-
parameters listed in the DistinguishedName gu ished-
COMTactuaiRETETeNce parameter 15 not Tisted m ]Lame
of the Service Agreement. the Service Agreement. arameter
‘parameter value |The Service Package CSPC-4 The parameter that dees | 1/a
nojt supported by |Request contains a parameter not conform to itg
refferenced that is not in accord with its constraining patanieter in
Sefrvice constraining parameter in the the referenced,Service
Agreement’ referenced Service Agreement. Agreement constraints.
‘rtspec ification |A parameter respecification CSPD-22a |SISFsProfile- n/a
nojt supported’ data set was included in the Respecification
Service Package Request even data set.
though respecification is not
supported under the Service CSPD-22b SpaceCommunica-
Agreement. tionService-
ProfileRespecifi-
cation data set.
CSPD-22¢ RetrievalTsPro-
fileRespecifi-
cation data set.
‘r¢trieval The value of the CSPC-18 The accessStart- /a
tragnsfer accessStartTime Time or the access—
serv ice parameter for a/Retrieval StopTime parameter
:ri] :i?;g Transfer Iritance is beiore the that violates the Service
serviceagreement- :
outside service |startfTi mg, or the value of Agreement time span.
agreement the accessStopTime is
period after'the service-
AgreementStopTime.
‘servicePackages-| A Service Package with this CSPD-25 servicePackageld. |f/a
Idalready in identifier is already registered
usge’ at CM for the referenced
Service Agreement.
‘Transfer A SLS Transfer Service Profile CSPD-7d One of the SpaceCom- | The
Sefryice Profile |is referenced by more than one munication- identifier of
refferenced by carrierin-a-service scenario- ServiceRegquestdata—rthe Transfer
multiple set that references the Service
carriers in. tl:le same Transfer Service Profile that
same scenario Profile. is referenced
multiple
times.
‘other’ The operation has failed due to CSPC-6 The invalid parameter or | Text-string
an error that is local to the data set that causes the description

of the local
error
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The CspDenial dataset of the CreateServicePackageFailedReturn message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<Dental>> data set stereotype, which contains a reason parameter of

the <<DenitalReason>> stereotype.

Table 4-42 defines the additional values of the

reason parameter for the CspDenial data set, identifies the CM and data set composition
service management requirements that result in that reason value being returned, and
identifies the contents of the deniedltem and additional Information parameters
that accompany each reason value.

Table 4-42: CspDenial Data Set reason Parameter Definition

> Cqntent of
NS addi-
Param %r Data Set| tional
reason @\ified by Irfforma-
value Definition/Description Rgmt . deniedltem tion
‘insufficient lead |CM is unable to perform the CSP CSPC-20 |servicePackageld |n/4
time for request’ operation (or set of related
operations for a CSP-1 tagged
with urgent parameter =
“true’) before the execution of
the Service Package is to occur.
‘resofirce(s) not Indicates that CM is unable to CSPC-16, |The data set or /3
available’ reserve/allocate some or all of the CSPC-17, |parameter that
resources required to fulfill.one or| CSPC-19 |corresponds to the
more of the scenarios in,the unavailable resource
CSP-1.
‘unable to view CM is unable to yiew-the CSPC-16b(4) | servicePackage- |n/4
spacecraft from spacecraft for of'the duration of Id, or scenariold,
antenha’ the acquisition time requested in or
one or morescenarios via the SpaceCommunica-
referenced trajectory. tionService-
Request
‘acceptable Nomne of the acceptable or CSPC- antennaRef n/g
antenT’!aS preferred antennas is suitable for 16b(1a),
inappjropriate for )[the forward and/or return CSPC-
requested service(s) requested. 16b(1b)
servifge(s)’
‘other’ The operation is denied for a CSPC-7 The invalid parameter | Tekt-string
reason that is local to the Service or data set that causes | degcription
Agreement. the violation the local

of

ac

hial

reason

4.3.9.3 Data Set Composition and Relationship Requirements for CSP-FR

Table 4-43 defines the data set composition and relationship requirements common for CSP-
FR messages that are in addition to those of the <<FailedReturnWithDenial>>

stereotype.
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Table 4-43: Data Set Composition and Relationship Requirements for CSP-FR

CSPD-58 The CreateServicePackageFai ledReturn message

a) shall contain one ServicePackageReference data set;

b) shall contain either one CspDenial data set or one or more CSpPError data sets.
[syntactic validation]

CSPD-59 The servicePackageReT parameter shall contain the same value as the servicePackageld
parameter in the corresponding CSP-1.
[service management validation]

CSIPD-60 tHthe €SP=tfartsbecause muttipte SpabcLi T |kE‘V‘€ITlTS€C]'U‘€I‘I‘C€R‘EfET€H‘C€'dmtS reference
Event Sequence Profiles that reference the same carrier profile (diagnostic valuejdupl icate
event sequences for the same carrier profile’), the CSP-FR shall coptain one
CspError data set for each such SpaceL inkEventSequenceReference data set.

CSPD-61 If the CSP-1 fails because multiple transfer service mapping data sets reference the same|SLS transfer
service profile (diagnostic value ‘Transfer Service Profile/referenced by
multiple carriers in the same scenario’), the CSP-ER shall contain onelCSpError
data set for each SpaceCommunicationServiceRequest data-set that references the same
Transfer Service Profile.

4.

[N

| REPLACE_SERVICE_PACKAGE (RSP) OPERATION
44.1 PURPOSE

The REPLACE_SERVICE_PACKAGE (RSP).eperation allows UM to request one of more
chpnges to an existing Service Package at a CM.
44.2 PROCEDURE

442.1 The RSP operation.is:defined to be a three-phase operation in accordance wijth the
opgration procedure pattern'specified in 3.4.2.

4.4.2.2 The RSP operation is defined in terms of the following messages:

ReplaceServicePackagelnvocation (RSP-1);

— ReplaceServicePackageAcknowledgedReturn (RSP-AR);

ReplaceServicePackageSuccessfulReturn (RSP-SR);

D [ | Q = D [| [ - | AD 4= (DQD [l mAY
- NOCPYUTIALTOTT VILTTALRaAyTTImal FCTUNRTLUTTT{(ROTTTIN).

4.4.2.3 The message sequence diagram for the REPLACE_SERVI1CE_PACKAGE operation
is defined by applying the following argument list to the stereotyped sequence diagram for
the three-phase operation procedure pattern specified in 3.4.2.2:

threePhaseOperationProcedurePatternSequence {UM, CM, RSP-1,
RSP-AR, RSP-SR, RSP-FR}
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4.4.2.4 The activity diagram for the REPLACE_SERVICE_PACKAGE operation is defined
by applying the following argument list to the stereotyped activity diagram for the three-
phase operation procedure pattern specified in 3.4.2.4:

threePhaseOperationProcedurePatternActivity {UM, CM, RSP-1,
RSP-AR, RSP-SR, RSP-FR,
rspRoutineTimeout,
rspUrgentTimeout}

4.4.3 | REQUIREMENTS
4.4.3.1 UM Requirements for the REPLACE_SERVICE_PACKAGE Operation

The UM requirements for the RSP operation are defined in table 4-44.

Table 4-44: UM Requirements for the RSP Operation

RSPU-1 |UM shall conform to all Invoker Requirements for Three-Phase Operation Procedures as
specified in 3.4.2.5.1.

RSPU-2 |UM shall conform to all RSP-1 Data Set Composition and Relationship Requirements when
creating and transmitting a RSP-1 as specified infable 4-46.

RSPU-3 [ UM should submit RSP-1 messages that are valid with respect to all service management
validation requirements for CM as defined intable 4-3.

RSPU-4 | UM shall validate that a received RSP-AR, RSP-SR, or RSP-FR conforms to all RSP-AR,
RSP-SR, or RSP-FR syntactic validation requirements specified in table 4-47, table 4-48, or
table 4-50, respectively.

If the return fails any of the synfactic validation requirements, UM shall process the message se
containing the syntactically dnvalid return in accordance with the Invoker Requirements for
Three-Phase Operation Procedures.

RSPU-5 | UM shall validate thata'received RSP-AR, RSP-SR, or RSP-FR conforms to all RSP-AR,
RSP-SR, or RSP-FR service management validation requirements specified in table 4-47,
table 4-48, or table4-50, respectively.

If the return fails-any of the service management validation requirements, UM shall process the
service mahagement-invalid return in accordance with the Invoker Requirements for Three-
Phase Qperation Procedures.

4.4.3.2 CM Requirements for the REPLACE_SERVICE_PACKAGE Operation

The CM requirements for the RSP operation are defined in table 4-45.
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Table 4-45: CM Requirements for the RSP Operation

RSPC-1 |CM shall conform to CM requirements for the CSP operation specified in CSPC-1 and CSPC-5
through CSPC-29, with the substitution of RSP-1, RSP-SR, RSP-FR, and RSP-AR for CSP-
I, CSP-SR, CSP-FR, and CSP-AR, respectively.

RSPC-2 | CM shall validate that a received RSP-1 conforms to all RSP-1 syntactic validation
requirements specified in table 4-46, Data Set Composition and Relationship Requirements for
the RSP-1. If the RSP-1 fails any of the syntactic requirements, CM shall process the message
set containing the syntactically invalid invocation in accordance with the Performer

R - faty la i} Dl O 4 D d
NCUITCITCITTS TOT T I CUST TIAS U O PUTatioiT T TOCTTUTTST

RPPC-3 | CM shall validate that a received RSP-1 conforms to all RSP-1 service management validation
requirements specified in this table and table 4-46, Data Set Composition and Relationship
Requirements for the RSP-1. If the RSP-1 fails any of the service management requirements,
CM shall process the message set containing the service management-invalid jivecation in
accordance with the Performer Requirements for Three-Phase Operation Procedures.

RBPC-4 |CM shall validate that the Service Package referenced by the servicePackageRef
parameter of the RSP-1:

a) has been established;

b) has not been deleted;

¢) has not been cancelled; and

d) is not yet executing.
[service management validation]

RBPC-5 | CM shall validate that the scheduledServicePackageStopTime (for an SLS Servide
Package) or scheduledAccessStopT ime (for,a Retrieval Service Package) for the
referenced Service Package has not already passed.

[service management validation]

RBPPC-6 |If the RSP fails, CM shall retain the curreént Service Package.

RBPC-7 |IfenforceOwnership is ‘true’ imthe Service Agreement, CM shall validate that the
smSource associated with the RSP—1 is the name of the owner of the Service Package assodjiated
with the servicePackage ld'réferenced by the servicePackageRef in the RSP-1.
[service management validation|

RBPC-8 | CM shall conform to alllRSP-AR, RSP-SR, and RSP-FR Data Set Composition and
Relationship Requirements when creating and returning a RSP-AR (see table 4-47), RSP-3R
(see table 4-48), and)RSP-FR (see table 4-50).

444 ReplaceServicePackagelnvocation (RSP-1) MESSAGE (UM - GM)
4441 General

The ReplaceServicePackagelnvocation (RSP-1) message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the
<<Invocation>> stereotype as specified in 3.3.5.3.2, and the <<Service-
PackageRequest>> stereotype as specified in 4.3.4. Figure 4-12 shows the structure of
the RSP-1 message as a class diagram. The RSP-1 is nearly identical to the CSP-1 message
with the single exception of the ServicePackageldentification data set being
replaced by a ServicePackageReference data set.
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<<invocation>> 1

. ) 1 ServicePackageReference
ReplaceServicePackagelnvocation >

servicePackageRef

1

<<servicePackageRequest>>
ReplaceServicePackageRequest

44472

The ¢

4.4.4

Table
messa
Pack

Figure 4-12: RSP-1 Message Structure Presented in a Class Diagram

Parameters

ntents of the ServicePackageReference data set are defined in table 4-17.

Data Set Composition and Relationship Requirements

4-46 defines the data set composition and relationship requirements for the RSP
be that are in addition to those of the <<Invocation>> and <<Servic
ngeRequest>> stereotypes.

Table 4-46: Data Set Compositiofvand Relationship Requirements for RSP-1

19
|

RSPD

1 | An RSP-1 shall contain

a) one ServicePacKkageReference data set; and

b) one Replace$ServicePackageRequest data set.
[syntactic validation)

4.4.5

445.1

ReplaceServicePackageAcknowledgedReturn (RSP-AR) MESSAGE
(CM 2>-UM)

General

The R

ep taceServicePackageAcknowledgedReturn (RSP—AR) message contor

ms

to the data set composition and relationship requirements for, and inherits the parameters of,
the <<AcknowledgedReturn>> stereotype as specified in 3.3.5.3.3.5. Figure 4-13 shows
the message structure of the RSP-AR as a class diagram.
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<<acknowledgedReturn>>
ReplaceServicePackage-
AcknowledgedReturn

.

ServicePackageReference

servicePackageRef

Figure 4-13: RSP-AR Message Structure Class Diagram

4452 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.

4.4.5.3 Data Set Composition and Relationship Requirénients

Table 4-47 defines the data set composition and relationship requirements for the R§P-AR
mg¢ssage that are in addition to those of the <<AcknewledgedReturn>> stereotypel

Table 4-47: Data Set Composition and Relationship Requirements for RSP-AR

RSPD-2 | The ReplaceServicePackageAcknowledgedReturn message shall contain one
ServicePackageRefefence data set.

[syntactic validation]

RISPD-3 | The servicePackageRef shall have the same value as the servicePackageRef of the
corresponding RSP- 1.

[service management validation]

4.4.6 ReplaceServicePackageSuccessfulReturn (RSP-SR) MESSAGE (CM > UM)
44.6.1 General

THe ReplaceServicePackageSuccessfulReturn (RSP-SR) message confoyms to
th¢ data set composition and relationship requirements for, and inherits the parameters jof, the
<<SuccessfulReturn>> stereotype, assp ecified in 3.3.5.3.3.2 and the
<<ServicePackageResult>> stereotype, as specified in 4.3.7. Figure 4-14 shows the
message structure of the RSP-SR as a class diagram.
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<<successfulReturn>>

) 1 ServicePackageReference
ReplaceServicePackageSuccessfulReturn

<>|—\

servicePackageRef

1

<<servicePackageResult>>
ReplaceServicePackageResult

446.2

The ¢

4.4.6.1

Table
messa
<<Se

—

Figure 4-14: RSP-SR Message Structure Presented in a Class Diagram

Parameters

ntents of the ServicePackageReference data set are defined in table 4-17.

Data Set Composition and Relationship Requirements for RSP-SR

4-48 defines the data set composition and relationship requirements for the RSP-

I'vicePackageResult>>stereotypes.

able 4-48: Data Set Composition.and Relationship Requirements for RSP-SR

5R

pe that are in addition to those of (the <<SuccessfulReturn>> and

RSPD

.4 | The ReplaceServicePackageSuccessftulReturn message shall contain
a) one ServicePackageReference data set; and
b) one ReplaceServicePackageResult data set.

[syntactic validati¢n]

RSPD

5 | For the ServicePackageReference data set, the servicePackageReT shall have the
same value-asithe servicePackageRef parameter of the corresponding RSP-1.
[serviceqnanagement validation]

4.4.7

ReplaceServicePackageFai ledReturn (RSP-FR) MESSAGE (CM - UN

44.7.%

~ 1
OCTITT dl

The ReplaceServicePackageFailedReturn message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the

<<Fa

i ledReturnWithDenial>> stercotype, as specified in 3.3.5.3.3.4.

The class diagram for the ReplaceServicePackageFailedReturn message
structure is shown in figure 4-15.
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<<failedReturnWithDenial>>
ReplaceServicePackage-

FailedReturn
1 1 1 ?
1 M {xory-—--- - 1
ServicePackage- <<error>> <<denial>>
Reference RspError RspDenial

servicePackageRef

Figure 4-15: RSP-FR Message Structure Class Diagram

4.4.7.2 Parameters

THe contents of the ServicePackageReference data'set are defined in table 4-17.

THe RspError dataset of the ReplaceServicePackageFailedReturn mgssage
copforms to the data set composition and relationship requirements for, and inherjts the
parameters of, the <<Error>> data set.'Stereotype, which contains a diagngstic
parameter of the <<ErrorDiagnostic>> stereotype. The RSpError data set
dijagnostic parameter includes the same values as CSPError data set diagngstic
parameter values defined in table-4:41, with the exclusion of the ‘servicePackggeld
already in use’ value.

In|addition to the diagnostic values that are shared with the CSpError data sgt, the
RSpError data set hasiadditional diagnostic values. Table 4-49 defines the addjtional
vajues of the diagnostic parameter for the RSpError data set, identifies the CM and
dafa set composition service management requirements that result in that diagnqstic
vaJue being réturned, and identifies the contents of the erroredltem that accompanies
eath diagnogstic value.
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Table 4-49: Additional RspError Data Set diagnostic Parameter Definition

Parameter or Data | Content of
diagnostic Set Identified by | additional
value Definition/Description Rgmt erroredltem |Information

‘referenced Service [The Service Package with this RSPC-4(c)[servicePackage n/a
Package cancelled’ |identifier has been cancelled. Ref
‘referenced Service [The Service Package with this RSPC-4(d)[servicePackage |n/a
Package currently lidentifier is currently executing. Ref
executing
‘referg¢nced Service [The Service Package with this RSPC-4(b)[servicePackage |n/a
Package deleted’ identifier has been deleted. Ref
‘referg¢nced Service [The referenced Service Package has | RSPC-5 [servicePackage |n/a
Package already already been executed by CM. Ref
executed’
‘referg¢nced Service [No Service Package with this RSPC-4(a)[servicePackage n/a
Package unknown’ identifier has ever been established Ref

at CM for the referenced Service

IAgreement.
‘smSoufce not the [The value of the SmSource for the | RSPC-7 [shSource n/a
owner [of the SmMessageSet containing the
Servige Package’ RSP-1 is not the owner of the target

Service Package.

The RspDenial dataset of the ReplaceServicePackageFailedReturn messdge
confofms to the data set composition and relationship requirements for, and inherits the
paramgters of, the <<Denial>> data set stereotype, which contains a reason parameter|of
the <qdDentalReason>> stereotype. The'RspDenial data set reason parameter includes
the saine values as CspDenial data set;¥eason parameter values defined in table 4-42.

4.4.7.3 Data Set Composition“and Relationship Requirements

T
P

Table |4-50 defines the‘data set composition and relationship requirements for RSP-|
messages that are in addition to those of the <<Fai ledReturnWithDenial>> stereotyp

@
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Table 4-50: Data Set Composition and Relationship Requirements for RSP-F

R

R

SPD-6 |The ReplaceServicePackageFailedReturn message

a) shall contain one ServicePackageReference data set;

b) shall contain either one RspDenial data set or one or more RSpPError data sets.
[syntactic validation]

R

SPD-7 |The servicePackageRef parameter shall contain the same value as the
servicePackageRef parameter in the corresponding RSP-1.
[service management validation]

1L 4l RCD L

I’U_zs 11 UIU T\NOT L] fal}D vaauau lllulti})}b Spa\.c:_ Ll IIT\EVCI |tSCC|UC| IUCRC-I‘CI CITe T data N Y7
reference Event Sequence Profiles that reference the same carrier profile (diagnosticyj
‘duplicate event sequences for the same carrier profile’), the RS
shall contain one RSpPError data set for each such
SpacelLinkEventSequenceReference data set.

alue
P-FR

SPD-9 |CSP-FR requirement CSPD-59 shall apply to the RSP-FR, with the substifution of RSP-
RSP-FR, and RspError for CSP-1, CSP-FR, and CSpError, respectively.

4.5

4.5

Th

Pal

4.3

4.5
op

4.3

4.5

DELETE_SERVICE_PACKAGE (DSP) OPERATION
.1 PURPOSE
e DELETE_SERVICE_PACKAGE (DSP) operation allows UM to delete a S
ckage at a CM.
.2 PROCEDURE

2.1 The DSP operation is defined to be a two-phase operation in accordance w
eration procedure pattern specified in 3.4.1.

.2.2  The DSP operatioh is defined in terms of the following messages:
— DeleteSeryicePackagelnvocation (DSP-1);
— DeleteServicePackageSuccessftulReturn (DSP-SR);

— DeleteServicePackageFailedReturn (DSP-FR).

2,3 (The message sequence diagram for the DELETE_SERVICE_PACKAGE opg

ervice

th the

eration

1S

defined by applying the following argument list to the stereotyped sequence diagr

im for

the two-phase operation procedure pattern specified in 3.4.1.2:

twoPhaseOperationProcedurePatternSequence {UM, CM, DSP-1, DSP-SR,

DSP-FR}

45.2.4 The activity diagram for the DELETE_SERVICE_PACKAGE operation is defined
by applying the following argument list to the stereotyped activity diagram for the two-phase

op

eration procedure pattern specified in 3.4.1.4:
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twoPhaseOperationProcedurePatternActivity {UM, CM, DSP-1I,DSP-SR,
DSP-FR,
dspRoutineTimeout,
dspUrgentTimeout}

453 REQUIREMENTS

45.3.1 UM Requirements for the DELETE SERVICE PACKAGE Operation

The UM requirements for the DSP operation are defined in table 4-51.

Table 4-51: UM Requirements for the DSP Operation

DSPUL1 UM shall conform to all Invoker Requirements for Two-Phase Operation- Rrocedures as
specified in 3.4.1.5.1.

DSPU}L2 | UM shall conform to all DSP-1 Data Set Composition and RelationShip Requirements when
creating and transmitting an DSP-1 as specified in table 4-53.

DSPUF3 | UM should transmit the DSP- I before expiration of the
minServiceDeFinitionLeadTime parameter of the'Service Agreement.

DSPU4 | UM shall validate that a received DSP-SR or DSP-FR*eonforms to all DSP-SR or DSP-FR
syntactic validation requirements specified in table 4<54 or table 4-56, respectively. If the
return fails any of the syntactic validation requiremients, UM shall process the message set
containing the syntactically invalid return in agcordance with the Invoker Requirements for
Two-Phase Operation Procedures.

DSPU}LS | UM shall validate that a received DSP<SR or DSP-FR conforms to all DSP-SR or DSP-FR
service management validation requirements specified in table 4-54 or table 4-56, respectively.
If the return fails any of the servicémanagement validation requirements, UM shall process the
service management-invalid retuen in accordance with the Invoker Requirements for Two-
Phase Operation Procedures:

45.3.2 CM Requirements for the DELETE_SERVICE_PACKAGE Operation

The CM requirements,for the DSP operation are defined in table 4-52.
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Table 4-52: CM Requirements for the DSP Operation

DSPC-1 CM shall conform to all Performer Requirements for Two-Phase Operation Procedures as
specified in 3.4.1.5.2.
DSPC-2 | CM shall validate that a received DSP-1 conforms to all DSP-1I syntactic validation
requirements specified in this table and table 4-53, Data Set Composition and Relationship
Requirements for the DSP-1. If the DSP-1 fails any of the syntactic requirements, CM shall
process the message set containing the syntactically invalid invocation in accordance with the
Performer Requirements for Two-Phase Operation Procedures.
DSPC-3 | CM shall validate that the DSP—I conforms to all DSP—1 service management validation
requirements specified in table 4-53, Data Set Composition and Relationship Requireménty. If
the DSP-1 fails any of the service management requirements, CM shall cease processing the
DSP-1 and respond to UM with a DSP-FR message.
NOTE - The content of the DSP-FR depends on the nature of the validation-failure, ahd is
specified in table 4-49.

DBPC-4 | CM shall validate that the scheduledServicePackageStopTime'(for an SLS Service
Package) or scheduledAccessStopTime (for a Retrieval Service Package) for the
referenced Service Package has not already passed.
[service management validation]
DBPC-5 If the Complex has locally defined DSP-1 relationship requirements in addition to those
specified in this Recommended Standard, CM shall validatethat the DSP-1 conforms to all
such local requirements.
[service management validation]
DBPC-6 | If enforceOwnership is “true’ in the Service Agreement, CM shall validate that the
smSource associated with the DSP-1 is the‘uname of the owner of the Service Package
associated with the servicePackage Ldireferenced by the servicePackageRef in fthe
DSP-1.
[service management validation]
DBPC-7 | If the Complex has locally defined DSP-1 requirements in addition to those specified in thiis
Recommended Standard thatcould cause a DSP-1 to be denied, CM shall validate that the
DSP-1 conforms to all such.local requirements.
[service management validation]
DBPC-8 | CM shall validate that the Service Package referenced by the servicePackageRef
parameter of the DSP-1:

a) has beén acknowledged;

b) hasaiobbeen deleted; and

¢) hasnot been cancelled.
[seryvice.management validation]
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DSPC-9 | If the DSP—1 is valid, CM shall

a) if the referenced Service Package has already been scheduled:

1) remove the Service Package from its operational schedule;

2) remove the Service Package as counting against the following parameters of the
Service Agreement:
i) maxSlsServicePackages (for SLS Service Packages);
ii) maxSlsServicePackagesPerTimePeriod (for SLS Service Packages);
iii) maxRtrvilServicePackages (for Retrieval Service Packages); and
iv) maxRtrvlServicePackagesPerTimePeriod (for Retrieval Service

Packages);

3) remove each of the transfer service instances of the Service Package as counting
against the max InstancesOfTsType parameter for that transfer service’s typeyas
specified in of the Service Agreement;

b) return a DSP-SR message.

NOTE - If the performance of the CSP operation to create (or a RSP operationito replace) the
referenced Service Package has been acknowledged but the Serviee Package has not
yet been scheduled, CM will also fail the CSP/RSP operation dndreturn a CSP-SR
(see CSPC-22, table 4-3).

[perform operation]

DSPC-10 | CM shall set the value of the servicePackageRefF parameter‘of the DSP-SR or DSP-FR
to the value of the servicePackageld parameter of the‘corfesponding DSP-1.

DSPC-]1 | CM shall conform to all DSP-SR and DSP-FR Data Set Composition and Relationship
Requirements when creating and transmitting a DSP-SR-or DSP-FR as specified in table 4-54
and table 4-56, respectively.

45.4 | DeleteServicePackagelnvocation (DSP-1) MESSAGE (UM - CM)

4541 General

The peleteServicePackagelnvocation message conforms to the data pet

compgsition and relationship vequirements for, and inherits the parameters of, the

<<Injocation>> stereotypé as specified in 3.3.5.3.2. Figure 4-16 shows the messdge
structyre of the DSP-1 as elass diagrams.
<<invocation>>
DeleteServicePackage-
Invocation
O1
\l/1
ServicePackageReference
servicePackageRef
Figure 4-16: DSP-1 Message Structure Class Diagram
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45.4.2 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.

4.5.4.3 Data Set Composition and Relationship Requirements

Table 4-53 defines the data set composition and relationship requirements for the DSP-1
message.

Table 4-53: Data Set Composition and Relationship Requirements for DSP-

DRPD-1 The DeleteServicePackagelnvocation message shall contain one
ServicePackageReference data set.
[syntactic validation]

455 DeleteServicePackageSuccesstulReturn{DSP-SR) MESSAGE (CM
2> UM)

4%5.1 General

THe DeleteServicePackageSuccesstulReturn message conforms to the dpta set
composition and relationship requirement§’ for, and inherits the parameters of, the
<qSuccessTulReturn>> stereotype asspecified in 3.3.5.3.3.2. Figure 4-17 shows the
DYP-SR message as a class diagram.

<<successfulReturn>>
DeleteServicePackage-
SuccessfulReturn

J

ServicePackageReference

servicePackageRef

FPTHY

455.2 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.
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45.5.3 Data Set Composition and Relationship Requirements

Table 4-54 defines the data set composition and relationship requirements for the DSP-SR
message.

Table 4-54: Data Set Composition and Relationship Requirements for DSP-SR

DSPD-2 | The DeleteServicePackageSuccessfulReturn message shall contain one
ServicePackageReference data set.

[syntactic validation]

DSPD}3 | For the ServicePackageReference data set the servicePackageRef shall have’the
same value as the servicePackageReT of the DSP-I message.

[service management validation]

45.6 | DeleteServicePackageFailedReturn (DSP-FR) MESSAGE (CM->UM)
45.6.1 General

The DeleteServicePackageFailedReturn message conforms to the data pet

compgsition and relationship requirements for, and*inherits the parameters of, the
<<Fap ledReturn>> stereotype, as specified in table3-10.

The dlass diagram for the <<DeleteServicePackageFailedReturn>> messdge
structyre is shown in figure 4-18.

<<failedReturn>>
DeleteServicePackage-
FailedReturn

1 1
1 1.*
ServicePackage- <<error>>
Reference DspError

servicePackageRef

Figure 4-18: DSP-FR Message Structure Class Diagram
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45.6.2 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.

The DspError data set of the DeleteServicePackageFailedReturn message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<Error>> data set stereotype, which contains a diagnostic
parameter of the <<Err0rDlagnOStIC>> stereotype Table 4 55 defines the values of

and

identifies the contents of the
Information parameters that accompany each diagnostic value.

erroredltem and additic

Table 4-55: DspError Data Set diagnostic Parameter Definition

“Parameter or
@)

Q Data Set Content of
diagnostic <) Identified by addjitional
value Definition/Description Rgﬁ erroredltem Infarmation
‘oTeration timeout’ |See table 3-11. 2PP50103b
‘re¢ferenced service | No Service Package with this DSPC-8(a) | S€rvice- n/a
Palckage unknown’ identifier has ever been PackageRef
acknowledged at CM for the
referenced Service Agreement.
‘r@ Ferenced Service |The Service Package-with this | DSPC-8(b) [ Service- n/a
P;t‘,kage deleted’ identifier has been'deleted. PackageRef
‘r@Ferenced Service |The Service'Package with this | DSPC-8(c) [Service- n/a
;tkage cancelled’ |identifier has been cancelled. PackageRef
r¢ferenced Service | Thefreferenced Service Package | DSPC-4 |Service- n/a
kage already has already been executed by PackageRef
executed’ QM.
‘sipSource not the, ) The value of the smSource DSPC-6 |smSource n/a
owner of the for the SmMessageSet
Sefrvice Package” containing the DSP-1 is not the
owner of the target Service
Package.
‘other’ The operation has failed due to DSPC-5 |The invalid Text-sfring
an error that is local to the parameter or data | description of the

Service A greement

set that causes the

locale

or

violation

4.5.6.3 Data Set Composition and Relationship Requirements

Table 4-56 defines the data set composition and relationship requirements common for DSP-
FR messages that are in addition to those of the <<Fai ledReturn>> stereotype.
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Table 4-56: Data Set Composition and Relationship Requirements for DSP-FR

DSPD-4 |The DeleteServicePackageFailedReturn message
a) shall contain one ServicePackageReference data set;
b) shall contain one or more DSPError data sets.
[syntactic validation]
DSPD-5 |Forthe ServicePackageReference data set the servicePackageRef shall have the
same value as the servicePackageRef in the DSP-1 message.
[service management validation]

46 $ELECT_ALTERNATE_SCENARIO (SAS) OPERATION
4.6.1 | PURPOSE

The SELECT_ALTERNATE_SCENARIO (SAS) operation allows UM~to request CM [to
configure the prime scenario of a specified Service Package to one of'the alternate scenafio
defined by the Service Package.

4.6.2 | PROCEDURE

4.6.2.1 The SAS operation is defined to be a two-phase operation in accordance with the
operatiion procedure pattern specified in 3.4.1.

4.6.2.2 The SAS operation is defined in terms-of the following messages:
— | SelectAlternateScenariolnvocation (SAS-1);
— | SelectAlternateScenarioSuccessfulReturn (SAS-SR);

— | SelectAlternateScenarioFailedReturn (SAS-FR).

4.6.2.3 The message ,sequence diagram for the SELECT_ALTERNATE_SCENARJO
operation is defined by,applying the following argument list to the stereotyped sequerjce
diagrajm for the two-phase operation procedure pattern specified in 3.4.1.2:

twoPhaseOperationProcedurePatternSequence {UM, CM, SAS-1, SAS-SR,
SAS-FR}

462 Tha ot da fao +Ln CI:I I:f"l' AL TERNATE COCENARIO onar iS

IV u\.al«l V IL] U1u51 ulll LUl I_\I_ TLT\TN/\T I_ =AY ™A I/a AN v UPClatlUll
defined by applying the following argument list to the stereotyped activity diagram for the
two-phase operation procedure pattern specified in 3.4.1.4:

twoPhaseOperationProcedurePatternActivity {UM,CM, SAS-1,
SAS-SR, SAS-FR,
sasRoutineTimeout,
sasUrgentTimeout}
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4.6.3 REQUIREMENTS

4.6.3.1 UM Requirements for the SELECT_ALTERNATE_SCENARIO Operation

The UM requirements for the SAS operation are defined in table 4-57.

Table 4-57: UM Requirements for the SAS Operation

SIASU-1 | UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures as
specified in 3.4.1.5.1.

SIASU-2 | UM shall conform to all SAS—1 Data Set Composition and Relationship Requirements when
creating and transmitting an SAS—1 as specified in table 4-60.
SIASU-3 | UM should transmit the SAS-1 before expiration of minServiceDefinitionLeadTme,
but may transmit the SAS-1 for a Service Package in execution.
SIASU-4 | UM shall validate that a received SAS-SR or SAS-FR conforms to all' SAS-SR or SAS-AR
syntactic validation requirements specified in table 4-62 or table 4<65) respectively. If the feturn
fails any of the syntactic validation requirements, UM shall procéss the message set contaifing
the syntactically invalid return in accordance with the Invoker Requirements for Two-Phase
Operation Procedures.
SIASU-5 | UM shall validate that a received SAS-SR or SAS-FR ‘sonforms to all SAS-SR or SAS-HR
service management validation requirements specifiediin table 4-62 or table 4-65, respectiyely.
If the return fails any of the service management,validation requirements, UM shall procesp the
service management-invalid return in accordance with the Invoker Requirements for Two-Phase
Operation Procedures.

4.6.3.2 CM Requirements for the SELECT _ALTERNATE_SCENARIO Operation

THe CM requirements for the SAS operation are defined in table 4-58.

Table 4-58. CM Requirements for the SAS Operation

SASC-1 CM shall eoriform to all Performer Requirements for Two-Phase Operation Procedures as
specified-in 3.4.1.5.2.

SASC-2 | CMyshall validate that a received SAS-1 conforms to all SAS-1 syntactic validation
requirements specified in table 4-60, Data Set Composition and Relationship Requirementy for
the SAS-1. If the SAS-1 fails any of the syntactic requirements, CM shall process the
?S message set containing the syntactically invalid invocation in accordance with the Performe
,.& Requirements for Two-Phase Operation Procedures.

SASC! CM shall validate that the SAS—1 conforms to all SAS-1 service management validation
requirements specified in this table and table 4-60, Data Set Composition and Relationship
Requirements. If the SAS-1 fails any of the service management requirements, CM shall cease
processing the SAS—-1 and respond to UM with an SAS-FR message. The content of the SAS-
FR depends on the nature of the validation failure, and is specified in table 4-64.

SASC-4 | Ifthe Complex has locally defined SAS-1 relationship requirements in

addition to those specified in this Recommend Standard, CM shall validate that the

SAS-1 conforms to all such local requirements.

[service management validation]

—
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SASC-5 | If the Complex has locally defined SAS-1 requirements in addition to

those specified in this Recommended Standard that could cause a SAS-1 to be denied,
CM shall validate that the SAS—1 conforms to all such local

requirements.

[service management validation]

SASC-6 | IfenforceOwnership is “true’ in the Service Agreement, CM shall validate that the
smSource associated with the SAS-1 is the name of the owner of the Service Package
associated with the servicePackage I1d referenced by the servicePackageRef in the
SAS-1.

[service management validation]

SASCl7 | CM shall validate that the scheduledServicePackageStopTime for the referenced
Service Package has not already passed.
[service management validation]

SAScl8 | CM shall validate that the Service Package referenced by the servicePackageRe¥
parameter of the SAS-1:

a) has been established;

b) has not been deleted; and

¢) has not been cancelled.
[service management validation]

SASclo | If the SAS-1 is valid, CM shall
a) setthe primeScenarioRef of the Service Package feferenced by
servicePackageRef to be that of the primeScenarioRef of the SAS-1;
b) if the Service Package referenced by serviceRackageRef of the SAS-1 is in
execution, adjust all internal equipment to proyide services as indicated by the
primeScenarioRef of the SAS- I messége;
c) return a SAS-SR.
[perform operation]

SASC-10 | CM shall set the value of the serviceRackageRef parameter of the SAS-SR or SAS-FR
to the value of the servicePackageReT parameter of the SAS-1.

SASC-]1 | CM shall conform to all SAS-SR:and SAS-FR Data Set Composition and Relationship
Requirements when creating and transmitting an SAS-SR or SAS-FR as specified in
table 4-62 and table 4-65, respectively.

4.6.4 | SelectAlternateScenariolnvocation (SAS-1) MESSAGE (UM - CM)
46.4.1 General

The $electAlternateScenariolnvocation message conforms to the data pet
compgsition<-afid relationship requirements for, and inherits the parameters of, the
<<Inpoeation>> stereotype as specified in 3.3.5.3.2. Figure 4-19 shows the messgge
structuyre_of the SAS—-1 as class diagrams.
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<<invocation>>
SelectAlternateScenario-

Invocation
4 1 1 b
1 1
ServicePackage- ServiceScenario-
Reference Reference
SETVICEP aCkaygeRef primeScerarioRef

Figure 4-19: SAS-1 Message Structure Presented in a Class Diagram

4.6.4.2 Parameters

THe contents of the ServicePackageReference data set are defined in table 4-17.

Tdble 4-59 defines the contents of the ServiceScenarioReference data set for the
SAS-1.
Table 4-59: ServiceScenarioReference Data Set (SAS-1)
%" Data Applikable Service
Parameter Name Parameter Definition/Description Data Type Units Agreenjent Parameter

prlimeScenarioRef | Contains the value of the String256 |n/a n/a

primeScenar ioReT that the referenced

Service Packagg shall use at the time of Service

Package execution or to which it shall

immediat8ly: switch if the Service Package is

already ‘in/execution.
4.6.4.3 Data SetztComposition and Relationship Requirements

Table 4-60 defines the data set composition and relationship requirements for the 3

mgssage.

AS-1

Tabhle 4-60: Data Set (‘nmpncitinn and Dnlm‘innchip qunirpmpnfc for SAS-

SASD-1

a) one ServicePackageReference data set;
b) one ServiceScenarioReference data set.
[syntactic validation]

The SELECT_ALTERNATE_SCENARIO Invocation message shall contain

SASD-2

servicePackageRef.
[service management validation]

For the ServiceScenarioReference data set the primeScenarioReT shall contain
the value of one of the scenariold parameters of the Service Package referenced by the
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4.6.5 SelectAlternateScenarioSuccessfulReturn (SAS-SR) MESSAGE
(CM > UM)

46.5.1 General

The SelectAlternateScenarioSuccessfulReturn message conforms to the data
set composition and relationship requirements for, and inherits the parameters of, the

<<SuccessfTulReturn>> stereotype as specified in 3.3.5.3.3.2. Figure 4-20 shows the
message-structure ofthe SAS_SR a5 a class {ﬁagramc

<<successfulReturn>>
SelectAlternateScenario-
SuccessfulReturn

K N 2

1 1
ServicePackage- ServiceScenario;
Reference Reference
servicePackageRef primeScenarioRef

Figure 4-20: SAS-SR Message Structure Rresented in a Class Diagram

4.6.5.2 Parameters

The cgntents of the ServicePackageReference data set are defined in table 4-17.

Table |4-61 defines the contents.Of the ServiceScenarioReference data set for the
SAS <SR.

Table 4-61:ServiceScenarioReference Data Set (SAS-SR)

Data Applicable|Service
Pajjameter Narm!\?\ Parameter Definition/Description Data Type Units Agreement Harameter

primeScenar#oReT | Contains the value of the String256 |n/a n/a

primeScenarioRef of the corresponding

SAS-1 message. Represents a confirmation of

the service scemario thatshattbeused at the

time of Service Package execution or to which

the Service Package shall immediately be

switched if the Service Package is already in

execution.
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4.6.5.3 Data Set Composition and Relationship Requirements

Table 4-62 defines the data set composition and relationship requirements for the SAS-SR
message.

Table 4-62: Data Set Composition and Relationship Requirements for SAS-S

R

SASD-3 |The SELECT_ALTERNATE_SCENARIO Successful Return message shall contain

a) one ServicePackageReference data set;
b) one ServiceScenarioReference data set.
[syntactic validation]

ASD-4 | For the ServicePackageReference data set the servicePackageRef shall have
same value as the servicePackageReT parameter of the SAS- I messagp,
[service management validation]

the

ASD-5 |For the ServiceScenarioReference data set the primeScenar ioRef shall have
same value as the primeScenar i oRef parameter of the SAS- 1Gmgssage.
[service management validation]

the

4.4

4.4

TH
co

Th
str

6 SelectAlternateScenarioFailedReturn{SAS-FR) MESSAGE (CM
6.1 General

e SelectAlternateScenarioFailedReturn message conforms to the d

> UM)

hta set

mposition and relationship requiremerits for, and inherits the parameters of, the

FailedReturnWithDenial>> stéreotype, as specified in 3.3.5.3.3.4.

e class diagram for the SefectAlternateScenarioFailedReturn m
ucture is shown in figure 4-21:

<<failedReturnWithDenial>>
SelectAlternateScenario-
FailedReturn

essage

1 I L 1

ServicePackage- <<error>> <<denial>>

Rerererice SASLEITOT SasDemniat
servicePackageRef

Figure 4-21: SAS-FR Message Structure Presented as a Class Diagram
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4.6.6.2 Parameters
The contents of the ServicePackageReference data set are defined in table 4-17.

The SasError dataset of the SelectAlternateScenarioFailledReturn message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<Error>> data set sterecotype, which contains a diagnostic
parameter of the <<ErrorDiagnostic>> stereotype. Table 4-63 defines the values of
the diagnostic parameter for the SasError data set, identifies the CM and data set

compgsition service management requirements that result in that diagnostic value be|Lng
returngd, and identifies the contents of the erroredltem and additional-
Information parameters that accompany each diagnostic value.
Table 4-63: SasError Data Set diagnostic Parameter Definition
Parameter or Data |  Corjtent of
fiagnostic Identified by | addiftional
value Definition/Description Rgmt 4~ erroredltem | Information
‘opergtion timeout’ |See table 3-11. 2PP-0103b.
‘referenced No Service Package with this SASC-8(a) | ServicePackage |n/a
Servige Package identifier has ever been established Ref
Unknown’ at CM for the referenced Service
Agreement.
‘referenced Service | The referenced Service Package SASC-7 |servicePackage |n/a
Package already has already been executed by, CM. Ref
execufted’
‘referenced Service |The Service Package.with this SASC-8(b) | ServicePackage |n/a
Package deleted’ identifier has beendeleted. Ref
‘referenced Service | The Service Package with this SASC-8(c) | servicePackage n/a
Package cancelled’ |identifier has.been cancelled. Ref
‘scenario reference | The refereénced scenario does not SASD-2 |scenarioRef n/a
unknoTNn’ match(any scenario of the
referenced Service Package.
‘smSolirce not the [T value of the smSource for SASC-6 |smSource n/a
owner| of the the SmMessageSet containing
Service Package’ the SAS-1 is not the owner of the
target Service Package.
‘other’ The operation has failed due to an SASC-4 | The invalid parameter | Text-stfing
error that is local to the Service or data set that causes |descripfion of the
Agreement. the violation local eliror

The SasDenial dataset of the SelectAlternateScenarioFailedReturn
message conforms to and inherits the parameters of the <<Denial>> data set stereotype,
which contains a reason parameter of the <<DenialReason>> stereotype. Table 4-64
defines the additional values of the reason parameter for the SasDenial data set,
identifies the CM and data set composition service management requirements that result in
that reason value being returned, and identifies the contents of the deniedltem and
additional Information parameters that accompany each reason value.
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Table 4-64: SasDenial Data Set reason Parameter Definition

Service Agreement.

that causes the
violation

Parameter or Data Content of
reason Set Identified by additional
value Definition/Description Rgmt deniedltem Information
‘other’ The operation has been denied | SASC-5 | The invalid Text-string
for a reason that is local to the parameter or data set | description of the

local denial reason

4.6.6.3 Data Set Composition and Relationship Requirements

Table 4-65 defines the data set composition and relationship requirements commion for SAS-FR
mgssages that are in addition to those of the <<Fai ledReturnWithDen gal>> stereofype.

Table 4-65: Data Set Composition and Relationship Requitéments for SAS-HR

JASD-6

The SelectAlternateScenarioFai ledReturn méssage
a) shall contain one ServicePackageReference-data set;

b) shall contain either one SasDenial data set oroneor more SasError data sets.

[syntactic validation]

JASD-7

For the ServicePackageReference data setthe servicePackageReT shall have|the

same value as the servicePackageRef in‘the SAS-1 message.

[service management validation]

4T APPLY_NEW_TRAJECTORY (ANT) OPERATION

4.1.1 PURPOSE

ThHe APPLY_NEW_TRAJECTORY (ANT) operation allows UM to apply a new (or different)
trajectory to an existing-Setvice Package at CM. The trajectory being applied to the existing
Sepvice Package mustalready exist at CM.

4.1.2 PROCEDURE

4.71.2.1 »The ANT operation is defined to be a three-phase operation in accordance wjth the
opgration procedure pattern specified in 3.4.2.

4.7.2.2 The ANT operation is defined in terms of the following messages:

— ApplyNewTrajectorylnvocation (ANT-1);

— ApplyNewTrajectorySuccessfulReturn (ANT-SR);

— ApplyNewTrajectoryFailedReturn (ANT-FR);

— ApplyNewTrajectoryAcknowledgedReturn (ANT-AR).
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4.7.2.3 The message sequence diagram for the APPLY_NEW_TRAJECTORY operation is
defined by applying the following argument list to the stereotyped sequence diagram for the
three-phase operation procedure pattern specified in 3.4.2.2:

threePhaseOperationProcedurePatternSequence {UM, CM, ANT-I,

ANT-AR, ANT-SR, ANT-FR}

4.7.2.4 The activity diagram for the APPLY_NEW_TRAJECTORY operation is defined by

a lyi a the followinag araument lict to the ctorantuned activaty diagram for the three.nh
P EHeTo o VWIh v Sehchtt—tothe>ter ooy poa—ct vty — o g or— e Hree-prr

operat

thre

4.7.3

4.7.3.1

The UM requirements for the ANT operation are defined“in table 4-66.

REQUIREMENTS

ion procedure pattern specified in 3.4.2.4:

cPhaseOperationProcedurePatternActivity {UM, CM, ANT-L,

UM Requirements for the APPLY_NEW_TRAJECTORY Operation

phase

ANT-AR, ANT-SR; ANT-FR,
antRoutineT Nneout,
antUrgentTimeout }

Table 4-66: UM Requirements for the ANT Operation

ANT

U-1

UM shall conform to all Invoker-Requirements for Three-Phase Operation Procedures as spec
3.4.2.5.1.

fied in

ANT

J-2

UM shall conform to all ANT= 1 Data Set Composition and Relationship Requirements when
and transmitting an ANT=Fas specified in table 4-69.

reating

ANT

-3

UM should submit ANT=1 messages that are valid with respect to all service management val
requirements for/CM: as defined in table 4-67.

dation

ANT

-4

UM shall validate that a received ANT-SR, ANT-FR, or ANT-AR conforms to all ANT-SR, A
or ANT-ARsyritactic validation requirements specified in table 4-70, table 4-71, and table 4-7
respectiviely. If the return fails any of the syntactic validation requirements, UM shall process
messageset containing the syntactically invalid return in accordance with the Invoker Requirg
fof. Three-Phase Operation Procedures.
[syntactic validation]

NT-FR,
D,
the

ments

ANT

UM shall validate that a received ANT-SR, ANT-FR, or ANT-AR conforms to all ANT-SR, A

NT-FR,

or ANT-AR service management validation requirements specified in table 4-70, table 4-71, aj

hd

table 4-72, respectively. If the return fails any of the service management validation requirements,

UM shall process the service management invalid return in accordance with the Invoker Requirements

for Three-Phase Operation Procedures.
[service management validation]
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4732 C

M Requirements for the APPLY_NEW_TRAJECTORY Operation

The CM requirements for the ANT operation are defined in table 4-67.

Table 4-67: CM Requirements for the ANT Operation

ANTC-1

CM shall conform to all Performer Requirements for Three-Phase Operation Procedures as
3.4.2.5.1.

specified in

>

NTC-2

CM shall validate that a received ANT-1 conforms to all ANT-1 syntactic validation regui
specified in table 4-69, Data Set Composition and Relationship Requirements for the ANT+
ANT -1 fails any of the syntactic requirements, CM shall process the message set containin
syntactically invalid invocation in accordance with the Performer Requirements‘tor Three-
Operation Procedures.

Fements
1. If the
p the
Phase

>

NTC-3

CM shall validate that the ANT- 1 conforms to all ANT-1 service managemient validation T
specified in this table and table 4-69, Data Set Composition and Relationship Requirement
ANT-1. If the ANT-1 fails any of the service management requirements, CM shall cease p!
the ANT-1 and respond to UM with an ANT-FR message. The centent of the ANT-FR de
nature of the validation failure, and is specified in table 4-72/and-table 4-73.

equirements
for the

rocessing

ends on the

>

NTC-4

[f the Complex has locally defined ANT-1 relationship requirements in addition to those s
this Recommend Standard, CM shall validate that the ANT- 1 conforms to all such local re
[service management validation]

ecified in
Juirements.

>

NTC-5

Recommended Standard that could cause a ANT>T to be denied, CM shall validate that the]
conforms to all such local requirements.
[service management validation]

[f the Complex has locally defined ANT-1 requirenients in addition to those specified in thiis

ANT-1

>

NTC-6

If enforceOwnership is “true’in‘the Service Agreement, CM shall validate that the
associated with the ANT-1 is the name of the owner of the Service Package associated wit
servicePackage ld referenced by the servicePackageRef in the ANT-1.
[service management validatign]

smSource
h the

>

NTC-7

[f CM is unable to validate,and perform the ANT operation prior to expiration of
minServiceDefinitionLeadTime, CM may terminate the operation and issue an A
[service managementvalidation]

NT-FR.

>

NTC-8

CM shall validate that the scheduledServicePackageStopTime for the referenced
Package hagnot already passed.
[service management validation]

Service

>

CM shall validate that the Service Package referenced by the servicePackageRef par
the ANT-1:

a) has been established,

b) has not been deleted; and

¢) has not been cancelled.

hmeter of

[service management validation]

reference the new Trajectory Prediction and send an ANT-SR message to UM.
[Perform operation]

1T the ANT-T 15 valid, CM shall update all atfected Service Scenarios 1n the Service Package to

ANTC-11

table 4-70, table 4-71, and table 4-72, respectively.

CM shall conform to all ANT-SR, ANT-FR and ANT-AR Data Set Composition and Relationship
Requirements when creating and transmitting a ANT-SR, ANT-FR and ANT-AR, as specified in
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4.7.4 ApplyNewTrajectorylnvocation (ANT-1) MESSAGE (UM = CM)
4.74.1 General

The ApplyNewTrajectorylnvocation (ANT-1) message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the
<<Invocation>> stereotype, as specified in 3.3.5.3.2. Figure 4-22 shows the message
structure of the ANT-1 as a class diagram.

<<invocation>>
ApplyNewTrajectorylnvocation

1

ServicePackageReference TrajectoryPredictioninformation
servicePackageRef eX|st|ng_TraJect0ryRef
newTrajectoryRef

Figure 4-22: ANT-1 Message Structure Class Diagram
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4.7.4.2 Parameters

The ServicePackageReference data set is defined in table 4-17.

The TrajectoryPredictionInformation data set is defined in table 4-68.

Table 4-68: TrajectoryPredictionlnformation Data Set

Name

Definition/Description

Data Type

Units

Appli

s

Ad

(@)

aral

le Service
ement
meter

exfistingTrajectoryRef

Contains the value of a
trajectoryld that
identifies the Trajectory
Prediction currently referenced
by one or more Service
Scenarios in the Service
Package.

String256

n/a

n/a

newTrajectoryRef

Contains value of a
trajectoryld that
identifies the Trajectory

Prediction that is to replace the
existingTrajectoryRef

for one or more Servicé
Scenarios in the Service
Package.

String256

n/a

n/a

4.71.4.3 Data Set Composition and‘Relationship Requirements

Table 4-69 defines the data set composition and relationship requirements for the A

mgssage.

Table 4-69: ,Data Set Composition and Relationship Requirements for ANT-

NT-1

ANTD-1

The ANT-1 shall contain one ServicePackageReference data set and one
JTrajectoryPredictionlnformation data set.
fsyntactic validation]

ANT&Y\ The parameter existingTrajectoryRefT shall match the value trajectoryRef in

one or more

ServiceScenarioResult data sets in the Service Package identified by parameter

servicePackageRef.
[service management validation]

ANTD-3

The parameter newTrajectoryRef shall have the value of a trajectoryld that identifies a
Trajectory Prediction that both (a) is available at CM for the referenced Service Agreement and (b)
covers the time span required by the Service Package.
[service management validation]
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475 ApplyNewTrajectoryAcknowledgedReturn (ANT-AR) MESSAGE (CM-> UM)

4751 General

The ApplyNewTrajectoryAcknowledgedReturn (ANT-AR) message conforms to
the data set composition and relationship requirements for, and inherits the parameters of, the
<<AcknowledgedReturn>> stereotype, as specified in 3.3.5.3.3.5. Figure 4-23 shows
the message structure of the ANT-AR as a class diagram.

<<acknowledgedReturn>>
ApplyNewTrajectory-
AcknowledgedReturn

I

ServicePackageReference

servicePackageRef

Figure 4-23: ANT-AR Message Structure.Class Diagram

4,7.5.2 Parameters

The JervicePackageReference data setis defined in table 4-17.

4.75.3 Data Set Composition and(Reglationship Requirements

Table |4-70 defines the data set-Composition and relationship requirements for the ANT-AR
messape.

—

able 4-70: Data’Set Composition and Relationship Requirements for ANT-AR

ANTP-4 | The-ApplyNewTrajectoryAcknowledgedReturn message shall contain one
ServicePackageReference data set.
« \/[syntactic validation]

]

™

ANT Dq)\ The servicePackageRefT shall have the same value as the servicePackageReT of th
corresponding ANT=1-
[service management validation]
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4.7.6 ApplyNewTrajectorySuccessfulReturn (ANT-SR) MESSAGE (CM->UM)
4.7.6.1 General

The ApplyNewTrajectorySuccessfulReturn (ANT-SR) message conforms to the
data set composition and relationship requirements for, and inherits the parameters of, the
<<SuccessfulReturn>> stereotype, assp ecified in 3.3.53.3.2, and the
<<ServicePackageResult>> stereotype, as specified in 4.3.7. Figure 4-24 shows the

message-strycture ofthe ANT_SP a¢ a clace diaoram
Soe S ootrorotar O thc—/A F—cty—a—-ctayo—tia

<<successfulReturn>>

) 1 1 ServicePackageReferernce
ApplyNewTrajectorySuccessfulReturn >

servicePackageRef

1

<<servicePackageResult>>
UpdatedServicePackageResult

Figure 4-24: ANT-SR Message Structure Presented in a Class Diagram

4.71.6.2 Parameters

THe contents of the ServicePackageReference data set are defined in table 4-17.

4.71.6.3 Data Set Composition and Relationship Requirements

Table 4-71 defines the data set composition and relationship requirements for the ANT-SR

mg¢ssage that are~an addition to those of the <<SuccessfulReturn>3 and
<4ServicePackageResul t>>stereotypes.

Tablex4-71: Data Set Composition and Relationship Requirements for ANT-SR

ANTD-6 | The ApplyNewTrajectorySuccessfulReturn message shall contain:
a) one ServicePackageReference data set; and
b) one UpdatedServicePackageResult data set.

[syntactic validation]

ANTD-7 |For the ServicePackageReference data set, the servicePackageReT shall have the same
value as the servicePackageReT parameter of the corresponding ANT-1.
[service management validation]
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4.7.7 ApplyNewTrajectoryFailedReturn (ANT-FR) MESSAGE (CM 2> UM)
4.7.7.1 General

The ApplyNewTrajectoryFailedReturn (ANT-FR) message conforms to the data
set composition and relationship requirements for, and inherits the parameters of, the
<<Fai ledReturnWithDenial>> stereotype, as specified in 3.3.5.3.3.4.

Figure 4-25 shows the message structure of the ANT-FR as a class diagram

<<failedReturnWithDenial>>
ApplyNewTrajectory-
FailedReturn

1 Lx | {xor}--==te - 1
ServicePackage- <<error>> <<denial>>
Reference AntError AntDenial

servicePackageRef

Figure 4-25: ANT-FR Message Structure Class Diagram

4.7.7.2 Parameters
The contents of the ServiceRackageReference data set are defined in table 4-17.

The AntError dataset—of the ApplyNewTrajectoryFailedReturn messdge
confofms to the dataCs¢t composition and relationship requirements for, and inherits the
paramgters of, the <<Error>> data set stercotype, which contains a diagnostjc
paramgter of the'<<ErrorDiagnostic>> stereotype. Table 4-72 defines the additiopal
valued of the diagnostic parameter for the ANtError data set, identifies the CM }nd

data st eowmiposition service management requirements that result in that diagnostjc
value péing returned, and identifies the contents of the erroredltem and additional-
Information parameters that accompany each diagnostic value.
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Table 4-72: AntError Data Set diagnostic Parameter Definition

Parameter or Data Set Content of
diagnostic Identified by additional
value Definition/Description Rgmt erroredltem Information
‘existingTraj- The parameter ANTD-2 |existingTraject- |n/a
ectoryRef does existingTrajectoryRef oryRef
not match any does not match the value of
Service Scenario’ |parameter trajectoryRef in
any of the ServiceScenario-
Resul t data sets in the Service
Package identified by parameter
servicePackageRef.
‘smSource not The value of the smSource for ANTC-6 | SmSource n/a
the owner of the |the SmMessageSet containing
Service Package’ |the ANT-1 is not the owner of the
target Service Package.
‘ngwTrajectory- |There is no Trajectory Prediction | ANTD-3 |[exXistingTraject- |not fequired
Rejf non-existent’ | with the identifier oryRef
newTrajectoryRef registered
at CM for the referenced Service
Agreement.
‘operation See table 3-11. 3RP- |n/a n/a
tifneout’ 0104b
‘r¢ferenced No Service Package with this ANTC- |servicePackage- |n/a
SGT:ViCG Package |identifier has ever been established 9a Ref
unknown’ at CM for the referenced Service
Agreement.
‘re¢ferenced The referenced Service'\Rackage ANTC-8 |servicePackage- |n/a
Sefrvice Package |has already been execiited by CM. Ref
alfready
executed’
‘r¢Ferenced The Service Package with this ANTC- [servicePackage- |n/a
SeTI‘V ice Package |identifier has been deleted. 9b Ref
delleted’
‘rlfe renced The/Service Package with this ANTC- |servicePackageRe |n/a
Selrvice Package _\identifier has been cancelled. 9¢ Li
cancelled’
‘other’ The operation has failed due to an | ANTC-4 [ The invalid parameter or | Tex{-string
error that is local to the Service data set that causes the | desqription of the
Agreement. violation loca] error
The—Anrtbental—dataset—of the—-ApphyNewrHrajectoryatledReturn—mbssage

conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<Dentall>> data set sterecotype, which contains a reason parameter of
the <<DenitalReason>> stereotype. T able 4-73 defines the additional values of the
reason parameter for the AntDenial data set, identifies the CM and data set composition
service management requirements that result in that reason value being returned, and
identifies the contents of the deniedltem and additional Information parameters
that accompany each reason value.
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Table 4-73: AntDenial Data Set reason Parameter Definition

Parameter or Data Set Content of
reason Identified by additional
value Definition/ Description Rgmt deniedltem Information
‘minService- CM is unable to perform [ANTC-7 [servicePackageRef (n/a
DefinitionLead- the ANT operation in time
Time expired’ for either a pending or
executing Service
Package
‘other’ The operation is denied | ANTC-5 The invalid parameter or | Text-strifg
for a reason that is local data set that causes the description ¢f the
to the Service violation locdl |denial
Agreement. £eason.
4.7.7.3 Data Set Composition and Relationship Requirements
Table [4-74 defines the data set composition and relationship requirements for the ANT-FR

message that are in addition to those of the <<Fai ledReturnWithDenial>> stereotypd.

Thble 4-74: Data Set Composition and Relationship:Requirements for ANT-FR

ANTD-8

[syntactic v

alidation]

The ApplyNewTrajectoryFailedReturn.message
a) shall contain one ServicePackageReference data set;
b) shall contain either one AntDenial-data set or one or more ANtError data sets.

ANTD-9

The servicePackageRef parameter shall contain the same value as the
servicePackageRef paraméteér in the corresponding ANT-1.
[service management validation]

4.8 $ERVICE_PACKAGE_CANCELLED (SPC) OPERATION

4.8.1 | PURPOSE

The SERVICE_PACKAGE_CANCELLED (SPC) Operation allows CM to notify UM that it
has canhcelled a-Service Package from its operational schedule.

4.8.2 | PROCEDURE

4.8.2.1 The SPC operation is defined to be a notify operation in accordance with the

operation procedure pattern specified in 3.4.3.

4.8.2.2 The SPC operation is defined in terms of the following messages:

— ServicePackageCancel ledNotification (SPC-N);

— ServicePackageCancel ledConfirmation (SPC-C).
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4.8.2.3 The message sequence diagram for the SERVICE_PACKAGE_CANCELLED
operation is defined by applying the following argument list to the stereotyped sequence
diagram for the notify operation procedure pattern specified in 3.4.3.2:

notifyOperationProcedurePatternSequence {CM, UM, SPC-N, SPC-C}

4.8.24 The activity diagram for the SERVICE_PACKAGE_CANCELLED operation is
defined by applying the following argument list to the stereotyped activity diagram for the

notifiz npprnﬁnn prnppdnrp pattern Qppr‘iﬁpd m3i3dl4.:

ngtifyOperationProcedurePatternActivity {CM, UM, SPC-N, SPC~C}

4.8.3 REQUIREMENTS
4.8.3.1 UM Requirements for the SERVICE_PACKAGE_CANCELLED Operation

THe UM requirements for the SPC operation are defined in table4-75.

Table 4-75: UM Requirements for the/SPC Operation

SPCU-1 UM shall conform to all Recipient Requirements for’ Notify Operation Procedures as specified in
3.43.5.2.

SPCU-2 | UM shall validate that a received SPC-N coenforms to all SPC-N syntactic validation requifements
specified in table 4-78. If the notification'4ails any of the syntactic validation requirements| UM shall
process the message set containing the syntactically invalid notification in accordance with|the
Recipient Requirements for Notify“Operation Procedures as defined in table 3-40.

SPCU-3 | UM shall validate that a received SPC—N conforms to all SPC-N service management validatjon
requirements specified in this table and table 4-78. If the notification fails any of the service
management validation requirements, UM shall process the service management-invalid notiffication in
accordance with the Recipient Requirements for Notify Operation Procedures as defined in taple 3-40.

SPCU-4 | If the servicePackageReT does not match the servicePackageld for any Servicg Package
within the context-of the referenced Service Agreement, UM

a) shallecase processing the SPC-N;

b) should’contact CM via means outside of this Recommended Standard.
[servige'management validation]

SPCU-5 If the"SPC-N is valid, UM shall
a) remove the Service Package from its operational schedule;
{ b) remove the Service Package as counting against the following parameters of the Servige
&?“ Agreement:
% 1) maxSlsServicePackages (for an SLS Service Package);
") IIIGlI\S = DSCI \4 ; bCPﬂb:’\ﬂUCOPCI T; IIICPCI ;Ud (fUl dall SLS SCI Vi\.«C Pau}\agc),
3) maxRtrvilServicePackages (for a Retrieval Service Package); and
4) maxRtrviServicePackagesPerTimePeriod (for a Retrieval Service Package);
¢) remove each of the transfer service instances of the Service Package as counting against the
max InstancesOfTsType parameter for that transfer service’s type, as specified in the
Service Agreement;
d) return a SPC-C.
[confirm operation]

SPCU-6 | UM shall conform to all SPC-C Data Set Composition and Relationship Requirements when creating
and transmitting an SPC-C as specified in table 4-79.
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4.8.3.2 CM Requirements for the SERVICE_PACKAGE_CANCELLED Operation

The CM requirements for the SPC operation are defined in table 4-76.

Table 4-76: CM Requirements for the SPC Operation

SPCC-1

CM shall conform to all Notifier Requirements for Notify Operation Procedures as specified in
3.4.3.5.1.

SPCC{Z

CM shall contorm to all SPC-N Data Set Composition and Relationship Requirements when
creating and transmitting an SPC-N as specified in table 4-78.

SPCC{3

Upon occurrence of an event that requires the Service Package to be cancelled, CM shall
a) remove the Service Package from its operational schedule;
b) remove the Service Package as counting against the following parameters of the)Service
Agreement:
1) maxSlsServicePackages (for SLS Service Packages);
2) maxSlsServicePackagesPerTimePeriod (for SLS Seryice-Packages);
3) maxRtrvilServicePackages (for Retrieval Service Packages); and
4) maxRtrviServicePackagesPerTimePeriod (for Refrieval Service Packages);
¢) Transmita SPC-N.
[perform operation]

SPCC14

CM shall validate that a received SPC-C conforms to all SRC-C syntactic validation
requirements specified in table 4-79. If the confirmation\fails any of the syntactic validation
requirements, CM shall process the message set containing the syntactically invalid
confirmation in accordance with the Notifier Requirements for Notify Operation Procedures as
defined in table 3-39.

SPCC15

CM shall validate that a received SPC-C conforms to all SPC-C service management
validation requirements specified in tablé 4-79. If the confirmation fails any of the service
management validation requirements,/CM shall process the service management-invalid
confirmation in accordance with theNotifier Requirements for Notify Operation Procedures as
defined in table 3-39.
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48.4 ServicePackageCancelledNotification (SPC-N) MESSAGE (CM->UM)
48.4.1 General

The ServicePackageCancelledNotification message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the
<<Notification>> stereotype as specified in 3.3.5.3.4. Figure 4-26 shows the message
structure of the SPC-N as class diagrams.

<<notification>>
ServicePackageCancelled-

Notification
J L
1 1
ServicePackage- CancellationInformation
Reference
. ncellationR n
servicePackagetRef cancelatiotyaso

additionallnformation

Figure 4-26: SPC-N Message Structure Class Diagram

4.8.4.2 Parameters
THe contents of the ServicePackageReference data set are defined in table 4-17.

Table 4-77 defines those parameters unique to the SPC-N message.
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Table 4-77: CancellationInformation Data Set (SPC-N)

Parameter Name

Parameter Definition/Description

Data
Type

Data
Units

Applicable Service
Agreement
Parameter

additional-
Information

Elaboration on the cancellation reason.

String256

n/a

n/a

cancellation-
Reason

Reason for cancellation of Service Package.
Legal values are:

‘deferred _Service Package

Enum

n/a

n/a

parameter(s) not supplied’—
Deferred Service Package parameters were
not supplied as of the expiration of
minServiceDefinitionLeadTime;
‘sufficient resources are no

longer available’;

‘environmental conditions
preclude delivery of
services’;

‘trajectory prediction(s) not
available to support Service
Package’—One or more trajectory
predictions referenced by the Service
Package were not available to support the
complete* Service Package as of the
expiration of
minServiceDefinitionkeadTime;
‘other’.

NOTE - The referenced trajectory prediction(s)

must be availablé_for the complete time
span from_\(seheduledServicePackage-
StartTime \=) trajectoryPredictionTime-
WindowExtension) through (scheduled-
ServicePackageStopTime +t rajectory-
PredictionTimeWindowExtension)  in
order for the Trajectory Prediction to be
used to support the Service Package.
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4.8.4.3 Data Set Composition and Relationship Requirements

Table 4-78 defines the data set composition and relationship requirements for the SPC-N
message.

Table 4-78: Data Set Composition and Relationship Requirements for SPC-N

SPCD-1 The ServicePackageCancel ledNotification message
a) shall contain one ServicePackageReference data set;
b) shall contain one Cancel lationlInformation data set.

[syntactic validation]

SPCD-2 | For the ServicePackageReference data set the servicePackageRef shall havd the

same value as the servicePackage ld parameter of a Service Package, as,conveyed in|the

original CSP-1, that is pending execution, or is currently executing.

[service management validation]

485 ServicePackageCancelledConfirmation (SPC=C) MESSAGE (UMP CM)

4.85.1 General

THe ServicePackageCancelledConfirmation message conforms to the data set
composition and relationship requirements for; and inherits the parameters of, the
<qConfirmation>> stereotype as specifiedin 3.3.5.3.5. Figure 4-27 shows the mpssage
structure of the SPC-C as class diagrams.

<<confirmation>>
ServicePackageCancelled-
Confirmation

.

ServicePackageReference

servicePackageRef

Figure 4-27: SPC-C Message Structure Class Diagram

4.8.5.2 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.
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4.8.5.3 Data Set Composition and Relationship Requirements

Table 4-79 defines the data set composition and relationship requirements for the SPC-C
message.

Table 4-79: Data Set Composition and Relationship Requirements for SPC-C

SPCD-3 | The ServicePackageCancel ledConfirmation message shall contain one
ServicePackageReference data set.
[syntactic validation]

SPCDI4 | The servicePackageReT parameter shall contain the same value as the
servicePackageRef parameter in the corresponding SPC-N.
[service management validation]

49 $ERVICE_PACKAGE_MODIFIED (SPM) OPERATION
4.9.1 | PURPOSE

The $ERVICE_PACKAGE_MODIFIED (SPM) allows CM- to notify UM about minor
modifications applied to a Space Link Session Servicé:Package as ar esult of changing
conditions at CM. The nature of the modifications.is“such that CM may continue with a

commjtment to  provide service that  would otherwise necessitate | a
SERV[ICE_PACKAGE_CANCELLED. Examples.of the minor modifications are:

— | change to a different antenna with equivalent capabilities as that originally selected

— | changes in scheduledSpaceCommServiceStartTime and scheduledSpaceConjm-
ServiceStopTime for one-of more carriers that are still within the respective
spaceCommServiceStartFimelead and spaceCommServiceStartTimeljag
constraints of the ceffective CREATE_SERVICE_PACKAGE or REPLACE| -
SERVICE_PACKAGE operation and continue to meet the needs of the
minimumServiceDuration.

NOTHS

1 This 4mplies that CM retains the information content of the CSP-1 or RSP-1 that
créated the Service Package, in order to be able to effectively implement the SPM
Operation.

2 It is possible via the UM parameterization of the CREATE_SERVICE_PACKAGE
and/or REPLACE_SERV ICE_PACKAGE operations to disallow CM from performing
the SERVICE_PACKAGE_MODIFIED Operation; if this is the case, CM has no
choice but to perform a SERVICE_PACKAGE_CANCELLED Operation for the
changed conditions. For example, if the CSP-1 specified antennaSelection =
requiredAntennaRef, then if there is a need to change the antenna, CM would
have to cancel rather than modify the Service Package.
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49.2 PROCEDURE

4.9.2.1 The SPM operation is defined to be a notify operation in accordance with the
operation procedure pattern specified in 3.4.3.

4.9.2.2 The SPM operation is defined in terms of the following messages:
— ServicePackageModifiedNotification (SPM-N);
— ServicePackagetodrfredCormfrrmatiom(SPM=C):

4923 The message sequence diagram for the SERVICE_PACKAGEAMODIFIED
operation is defined by applying the following argument list to the stereetyped sequence
diggram for the notify operation procedure pattern specified in 3.4.3.2:

—_

ngtifyOperationProcedurePatternSequence {CM, UM, SPM-N, SPM-C}

4.9.2.4 The activity diagram for the SERVICE_PACKAGE,"MODIFIED operatjon is
defined by applying the following argument list to the steredtyped activity diagram for the
notify operation procedure pattern specified in 3.4.3.4:

(@)

ngtifyOperationProcedurePatternActivity {CM, UM, SPM-N, SPM-C}

493 REQUIREMENTS
4.9.3.1 UM Requirements for the SERVICE_PACKAGE_MODIFIED Operation

THe UM requirements for the SPMoperation are defined in table 4-80.

Table 4-80: UM Requirements for SPM Operation

SPMU-1 | UM shall conform to all Recipient Requirements for Notify Operation Procedures as specified
in 3.4.3.5:2,

SPMU-2 | UM shall-validate that a received SPM-N conforms to all SPM-N syntactic validation
reqairements specified in table 4-84, Data Set Composition and Relationship Requirementq for
the/SPM-N. If the SPM-N fails any of the syntactic requirements, UM shall process the
«[iessage set containing the syntactically invalid SPM-N in accordance with the Recipient
® Requirements for Notify Operation Procedures as defined in table 3-40.

SI’MH)SV UM shall validate that a received SPM-N conforms to all SPM-N service management
VdiiddLiUIl wquil CIIICIILS bpcc,iﬁcd ill L‘llib ld‘U‘lC dlld ld‘U‘lC 4-84 If L‘llC llUlifldeiUIl fdﬂb dIly fthe
service management validation requirements, UM shall process the service management-
invalid notification in accordance with the Recipient Requirements for Notify Operation
Procedures as defined in table 3-40.

SPMU-4 | If the SPM-N passes all syntactic and service management validation, UM shall update its
schedule of operations and internal equipment in accordance with the information conveyed in
the SPM-N and send a SPM-C message to CM.

[confirm operation]

SPMU-5 | UM shall conform to all SPM-C Data Set Composition and Relationship Requirements when
creating and transmitting a SPM-C as specified in table 4-85.
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4.9.3.2 CM Requirements for the SERVICE_PACKAGE_MODIFIED Operation

The CM requirements for the SPM operation are defined in table 4-81.

Table 4-81: CM Requirements for the SPM Operation

SPMC-1 | CM shall conform to all SPM—N Data Set Composition and Relationship Requirements when
creating and transmitting an SPM-N as specified in table 4-84.

SPM(}-2 | CM shall conform to all Notifier Requirements for Notify Operation Procedures as specified-in
34.3.5.1.

SPM(-3 | CM shall perform a SERVICE_PACKAGE_MOD I FIED Operation for modification in relation
to only the following Service Package parameters:

a) scheduledServicePackageStartTime;
b) scheduledServicePackageStopTime;

¢) scheduledSpaceCommServiceStartTime;
d) scheduledSpaceCommServiceStopTime;
e) scheduledCarrierStartTime;

f) scheduledCarrierStopTime;

g) assignedAntennaReT;

h) providerld,;

i) providerPortld.

SPM(4 | When performing a SERVICE_PACKAGE_MOD I F1ED operation, CM shall create a modified
Service Package that meets the following conditions:

a) the scheduledSpaceCommServiceStartTime of each resulting
SpaceCommunicationServiceResult shall be within the limits of the
spaceCommServiceStartTimeLead and spaceCommServiceStartTimelLag
parameters of the corresponding original SpaceCommunicationServiceRequest;

b) the scheduledStartTime and scheduledSpaceCommServiceStopTime of
each resulting SpaceCommpunicationServiceResult data set shall satisfy the
minimumServiceDuration parameter of the corresponding original
SpaceCommunicationServiceRequest;

¢) any change to antennaAssignmentina
SpaceCommunicationServiceResult shall meet the antenna constraints that were
applied to the'corresponding original SpaceCommunicationServiceRequest;

d) any changeto’antennaAssignment shall indicate and provide for an antenna that is
consistent-with the Carrier Profile and Service Agreement as referenced by Service
Package;

e) jany change to the modifiable parameters (as defined by SPMC-3) shall be compatible with
RSpaceLinkEventsResult and FSpaceL inkEventsResult data sets, if
specified in the Service Package, such that CM will accommodate the event(s) at the
time(s) specified;

H—any-change-to-the-modifiable-parameters(as-defined-by-SPMC-3)-shall be-compatible-with!
RSpaceL inkEvents and FSpacelL inkEvents Data Sets, if referenced (via
spaceLinkEventsProfi leReTf parameters) in the Service Package, such that CM will
properly execute the event sequence profile at the times specified.

[service management validation]

s

SPMC-5 | If CM cannot meet conditions defined by SPMC-4 and service cannot be provided without
modifications to the Service Package CM shall not perform a
SERVICE_PACKAGE_MODIFIED Operation but shall perform a
SERVICE_PACKAGE_CANCELLED Operation (see 4.8).
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SPMC-6 | In addition to the parameter changes allowed by the SERVICE_PACKAGE_MODIFIED
Operation (as defined by SPMC-4), CM shall indicate and include modifications in the SPM—N
as follows:

a) any change to any scheduledSpaceCommServiceStartTime or
scheduledSpaceCommServiceStopTime shall also include appropriate updates in
the scheduledServicelnstanceStartTime and
scheduledServicelnstanceStopTime parameters such that the
startTimeOffset and stopTimeOffset parameters of the pending Service
Package are satisfied;

b) any change to assignedAntennaRef shall also include appropriate updates to the
providerld and providerPortld parameters such that the SLE Transfer Serviges
can operate properly.

SPMC-7 | CM should transmit the SPM—N before the minServiceDefinitionLeadTime,
SPMC-8 | CM shall validate that a received SPM-C, conforms to all SPM-C syntactic validation
requirements specified in table 4-85. If the confirmation fails any of the syntactic validatio
requirements, CM shall process the syntactically invalid confirmation in accordance with the
Notifier Requirements for Notify Operation Procedures.

SPMC-9 | CM shall validate that a received SPM-C conforms to all SPM-C service management
validation requirements specified in table 4-85. If the confirmation fails any of the service
management validation requirements, CM shall process the service management-invalid

confirmation in accordance with the Notifier Requirements for Notify Operation Procedurg as
defined in table 3-39.

=
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49.4 ServicePackageModifiedNotification (SPM-N) MESSAGE (CM->UM)
49.4.1 General

The ServicePackageModifiedNotification message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the
<<Notification>>  stereotype assp ecified in 3.3.534, and the
<<ServicePackageResult>> stereotype, as specified in 4.3.7. Figure 4-28 shows the

message-structureof the SPM=Nas a class diagram

<<notification>>
ServicePackageModifiedNotification

B O

<<servicePackageResult>>
ModifiedServicePackageResult

1 | ServicePackageRefergnce

<>|—\

servicePackageRef

1

ModificationStatement

modificationReason
additionallnformation

1

1.x

Modifiedltem

itemRef

Figure 4-28: SPM-N-Message Structure Presented in a Class Diagram

4.9.4.2 Parameters

Table |4-82 defines:the Modi FicationStatement data set, and table 4-83 defines the
Modiffiedltemdata set.
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Table 4-82: ModificationStatement Data Set

Applicable Service

Data | Data Agreement
Parameter Name Parameter Definition/Description Type | Units Parameter
additionalInformation |Text string that provides further information | String25 |n/a n/a
about the modificationReason. 6
or
NULL
modificationReason Reason the Service qu‘l(qu has been Enum n/a n/a

modified. Possible values are:
— ‘antennaChange’—in order to

provide service a change in antenna
assignment has occurred; there is no
change in service times; there may be
related changes in providerlid
and/or providerPortld;
‘scheduleChange’—in order to
provide service a change in service time
has occurred; there is no change to
assigned antenna; there may be relat€d
changes in provider|ld and/or
providerPortlid;
‘antennaAndScheduleChange’—
in order to provide servieg'achange in
both antenna assignment dand service
time has occurred; there may be related
changes in provider Id and/or
providerPortlid;
‘providerldChange’ —in order to
provide'service a change in
providerld has occurred; there are
no'changes to assigned antenna or
§ervice time;
‘providerPortldChange’ —in
order to provide service a change in
providerPortld has occurred;
there are no changes to assigned
antenna or service time;
‘trajectoryPredictionCon-
formance’ — the currently referenced
Trajectory Prediction cannot be
supported by the originally scheduled
Service Package: there may be changes

to scheduled start and stop times,
antennald, providerld, and/or
providerPortlid;
‘other’—modification is for a reason
other than those stated above.

The contents of the ServicePackageReference data set are defined in table 4-17.
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Data Applicable Service
_ Parameter Name Parameter Definition/Description Data Type | Units | Agreement Parameter
1temRef Contains the Distinguished Name of the String n/a n/a

parameter that has been modified. The naming
of the parameter includes any references or
identifications such that it is unambiguous.

4.9.4.3 Data Set Composition and Relationship Requirements

Table |4-84 defines the data set composition and relationship requirements for the”SPM

messape.

Table 4-84: Data Set Composition and Relationship Requirements for SPM-N

1
=

SPMI)-1 | The ServicePackageModifiedNotification messageshall contain

a) one ServicePackageReference data set;

b) one ModifiedServicePackageResult data set;

¢) one ModiFicationStatement data set.
[syntactic validation]

SPMI}-2 | The ModificationStatement data set

a) may have null content for the addi tionaklnformation parameter when the
modificationReason is one of ‘antennaChange’, ‘schedulleChange’ or
‘antennaAndScheduleChange’;

b) shall include a non-null additional Information parameter if the
modi FicationReason parameter have a value of ‘other’;

¢) shall contain a Modi Fiedltem data set for each parameter that has been modified.

[syntactic validation]

SPMD

1
(98)

For the ServicePackageReference data set the servicePackageReT shall have the same
value as the servicePackage 1 d parameter of a scheduled Service Package.
[service management validation]
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495 ServicePackageModifiedConfirmation (SPM-C) MESSAGE (UM—->CM)
4951 General

Figure 4-29 shows the message structure of the SPM-C as class diagrams.

<<confirmation>>
ServicePackageModified-
Confirmation

I

ServicePackageReference

servicePackageRef

Figure 4-29: SPM-C Message Structure Class.Diagram

4,952 Parameters

THe ServicePackageModifiedConfirmat¥on message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the
<qConfirmation>> stereotype as specified in 3.3.5.3.5.

4.9.5.3 Data Set Composition and-Relationship Requirements for SPM-C

Table 4-85 defines the data set'composition and relationship requirements for the SPM-C
mgssage.

Table 4-85: Data Set Composition and Relationship Requirements for SPM-C

SPMD-4 | TheServicePackageModifiedConfirmationReturn message shall contain ong
ServicePackageReference data set.
\Jsyntactic validation]
SPMK?\ The servicePackageRef parameter shall contain the same value as the
)

servicePackageRef parameter in the corresponding SPM-N.

[service managements, alidationl
L t=) g
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4.10 QUERY_SERVICE_PACKAGE (QSP) OPERATION
4.10.1 PURPOSE

The QUERY_SERVICE_PACKAGE (QSP) operation allows UM to query the content of an
existing Service Package at the CM.

4.10.2 PROCEDURE

4.10.211 The QSP operation is defined to be a two-phase operation in accordance with the
operation procedure pattern specified in 3.4.1.

4.10.22 The QSP operation is defined in terms of the following messages:
— | QueryServicePackagelnvocation (QSP-1);
— | QueryServicePackageSuccessfulReturn (QSP-SR);

— | QueryServicePackageFai ledReturn (QSP-ER))

4.10.213 The message sequence diagram for the QUERY “SERV ICE_PACKAGE operation is
defined by applying the following argument list to the-stereotyped sequence diagram for the
two-phase operation procedure pattern specified in 3.4:1.2:

twoPhaseOperationProcedurePatternSequence {UM, CM, QSP-1, QSP-$R,
QSP-FR}

4.10.214 The activity diagram for the!QUERY_SERVICE_PACKAGE operation is defined by
applying the following argument list to the stereotyped activity diagram for the two-phase
operatiion procedure pattern specified in 3.4.1.4:

twoPhaseOperationProcedurePatternActivity {UM, CM, QSP-1,
QSP-SR, QSP-FR
gspRoutineTimeout,
gspUrgentTimeout}
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4.10.3 REQUIREMENTS
4.10.3.1 UM Requirements for the QUERY_SERVICE_PACKAGE Operation

The UM requirements for the QSP operation are defined in table 4-86.

Table 4-86: UM Requirements for QSP Operation

QBPU-1 UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures as
specified in 3.4.1.5.1.

QPPU-2 | UM shall conform to all QSP-1 Data Set Composition and Relationship Requiremerts when
creating and transmitting an QSP-1 as specified in table 4-88.

QPPU-3 | UM shall validate that a received QSP—-SR or QSP-FR conforms to QSP-SRor’QSP-FR
syntactic validation requirements specified in table 4-89 or table 4-90, respéctively. If the
return fails any of the syntactic validation requirements, UM shall process the message set
containing the syntactically invalid return in accordance with the Inoker Requirements foi
Two-Phase Operation Procedures.
QPPU-4 | UM shall validate that a received QSP—-SR or QSP-FR conforms’to all QSP-SR or QSP-HRR
service management validation requirements specified in table 4-89 or table 4-90, respectively.
If the return fails any of the service management validafion requirements, UM shall proces$ the
service management-invalid return in accordance with.the Invoker Requirements for Two-
Phase Operation Procedures.

4.10.3.2 CM Requirements for the QUERY ¢SERV ICE_PACKAGE Operation

THe CM requirements for the QSP operation are defined in table 4-87.

Table 4-87; "CM Requirements for QSP Operation

QpPC-1 CM shall conform toall Performer Requirements for Two-Phase Operation Procedures as

specified in 343 :5.2.

QpPC-2 CM shall validate that a received QSP—1 conforms to all QSP-1 syntactic validation

requirements specified in table 4-88, Data Set Composition and Relationship Requirementy for

the QSR~ 1. If the QSP-1 fails any of the syntactic requirements, CM shall process the

message set containing the syntactically invalid invocation in accordance with the Performer

{‘Requirements for Two-Phase Operation Procedures.

Q ;PC'3?S CM shall validate that the QSP—1 conforms to all QSP-1 service management validation
requirements specified in this table and table 4-88, Data Set Composition and Relationship

% Requirements. If the QSP-1 fails any of the service management requirements, CM shall gease

processing the QSP-1 and respond to UM with an QSP-FR message. The content of the QSP-

FR depends on the nature of the validation failure, and is specified in table 4-90.

QSPC-4 | If the Complex has locally defined QSP- I relationship requirements in

addition to those specified in this Recommended Standard, CM shall validate that the

QSP-1 conforms to all such local requirements.

[service management validation]

QSPC-5 | CM shall validate that the scheduledServicePackageStopTime for the referenced

Service Package has not already passed.

[service management validation]
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QSPC-6 | CM shall validate that the Service Package referenced by the servicePackageRef

parameter of the QSP-1:
a) has been established;
b) has not been deleted; and
c) has not been cancelled.
[service management validation]

QSPC-7 | Ifthe QSP-1 is valid, CM shall return the requested Service Package in a QSP-SR.

[Perform operation]

QSPC-8 CM shall conform to all QSP-SR and QSP-FR Data Set Composition and Relationship

Requirements when creating and transmitting an QSP-SR and QSP-FR as specified in

table 4-89 or table 4-91, respectively.

4.10.4
4.10.4
The

compq
<<In

structy

4.10.4

The c(

QueryServicePackagelnvocation (QSP-1) MESSAGE (UM =2-CM)
1 General
QueryServicePackagelnvocation message conforms~ to the data

sition and relationship requirements for, and inherits ‘the parameters of, f{
vocation>> stereotype as specified in 3.3.5.3.2. Figure 4-30 shows the mess4
ire of the QSP-1 as class diagrams.

<<invocation>>
QueryServicePackage-
Invocation

:

ServicePackageReference

servicePackageRef

Figure 4¢30: QSP-1 Message Structure Class Diagram

2 Parameteks

ntents-0f'the ServicePackageReference data set are defined in table 4-17.

set
he
ge

CCSDS 910.11-B-1 Page 4-104 August 2009
© 1SO 2013 — All rights reserved

231


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

232

4.10.4.3 Data Set Composition and Relationship Requirements

Table 4-88 defines the data set composition and relationship requirements for the QSP-1
message.

Table 4-88: Data Set Composition and Relationship Requirements for QSP-1

QSPD-1 | The QSP-1I message shall contain one ServicePackageReference data set.

[syntactic validation]

4.]

4.

.10.5.1 General

10.5.2 " Parameters

SuccessfulReturn>> stereotype assp ecified< in 3.3.5.3.3.2, and

bPD-4 in table 4-89. Figure 4-31 shows the QSP-SR-hiessage as a class diagram.

<<successfulReturn>>

ServicePackageReference
QueryServicePackageSuccessfulReturn <>1 S g

servicePackageRef

1

<<servicePackageResult>>
CompleteServicePackageResult

Figure4-31: QSP-SR Message Structure Presented in a Class Diagram

The Contents of the ServicePackageReference data set are defined in table 4-17.

4.10.5.3 Data Set Composition and Relationship Requirements

0.5 QueryServicePackageSuccessfulReturn (QSP-SR) MESSAGE (CN1->UM)

e QueryServicePackageSuccessftulReturn message.conforms to the data set
mposition and relationship requirements for, and inherits® the parameters of, the

the

ServicePackageResult>> stereotype as specified in 4.3.7, except as sp ecified in

Table 4-89 defines the data set composition and relationship requirements for the QSP-SR
message that are in addition to or exceptions to those of the <<SuccessfulReturn>>
and <<ServicePackageResult>> stereotypes.
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Table 4-89: Data Set Composition and Relationship Requirements for QSP-SR

QSPD-2 | The QueryServicePackageSuccesstulReturn message shall contain one
ServicePackageReference data set.
[syntactic validation]

QSPD-3 | For the ServicePackageReference data set, the servicePackageRef shall have the
same value as the servicePackageRef parameter of the QSP-1.
[service management validation]

QSPD-4 | The following composition rules for the <<ServicePackageResult>> stereotype (see

i | 4. 201 4 1 4 4L FaYelsWeahsl
AuIv =77 UU 1IUT apply UL VoL =OoIN.

a) CSPD-33;
b) CSPD-34;
¢) CSPD-39;
d) CSPD-40;
e) CSPD-52.
NOTE — QPSD-5 thru QPSD-10 replace and refine the requirements referenced-in (a)-(e).

QSPD}5 | Each SIsTsInstanceResult data set shall contain:

a) one SIsTsProfilelnEffect data set; and

b) .zero or one SIsTsProfileRespecResult data sets.
[syntactic validation]

QSPD}6 | For a Service Package created via CreateServicePackage or replaced via
ReplaceServicePackage, for each SIsTsProfileRespecification data set in
the corresponding SpaceL inkSessionServicePackageRequest data set that
references a CCSDS-standard Space Link Session Transfer Service Profile, the
SIsTslInstanceResul t data set with the same value for the
transferServiceProfileRef parameterishall contain one
SIsTsProfileRespecResult.

[service management validation]

NOTE - SIsTsProfileRespecification data sets that reference bilateral (i.e., non-
CCSDS-standard) SpaceLink Session Transfer Service Profiles are reflected in the
content of the bi lateral SIsTsInstanceResultData parameter of the
corresponding Bidlateral SIsTsInstanceResult data set. How these changes
are reflected are.determined bilaterally and are outside the scope of this
Recommended-Standard.

QSPD}7 | Each SpaceCompunidcationServiceResult data set shall contain:

a) one SpaceCommunicationServiceProfilelnEffect data sets;

b) one orfmore CarrierResult data sets; and

c) zeroor one SpaceCommunicationServiceProfileRespecResult data set.
[syntacticrvalidation]

QSPD}8 | For‘a Service Package created via CreateServicePackage or replaced via
ReplaceServicePackage, for each SpaceCommunicationServiceProfile-

A Respecification data set in a SpaceCommunicationServiceRequest data set of
% the corresponding SpaceL inkSessionServicePackageRequest data set, the
corresponding SpaceCommunicationServiceResult data set shall contain one
SpaceCommunicationServiceProfileRespecResult data set.

[service management validation]

QSPD-9 | Each RetrievalTslInstanceResult data set shall contain one
RetrievalTsProfilelnEffect data set.
[syntactic validation]
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QSPD-10 | For each RetrievalTsProfileRespecification data set in the corresponding
RetrievalServicePackageRequest that references a CCSDS-standard Retrieval
Transfer Service Profile, the RetrievalTsInstanceResult data set shall contain one
Retrieval TsProfileRespecResult data set.

[service management validation]

NOTE - RetrievalTsProfileRespecification data sets that reference bilateral
Retrieval Transfer Service Profiles are reflected in the content of the bi lateral -
RtrviTsInstanceResultData parameter of the corresponding Bi lateral -
RetrievalTslnstanceResult data set. How these changes are reflected are
determined hilaterally and are outside the scope of this Recommended Standard

4.10.6 QueryServicePackageFailedReturn (QSP-FR) MESSAGE (CM = [UM)
4.10.6.1 General

The QueryServicePackageFailedReturn message conferms to the dafa set
composition and relationship requirements for, and inherits\‘the parameters of, the
<qFai ledReturn>> stereotype, as specified in table 3-10.

Figure 4-32 shows the message structure of the QSP-FR asaclass diagram.

<<failedReturn>>
QueryServicePackage-
FailedRettith

1 1
1 1.*
ServicePackage- <<error>>
Reference QspError
servicePackageRef

Figure 4-32: QSP-FR Message Structure Class Diagram

4.10.6.2 Parameters

THhe c¢ontents of the ServicePackageReference data set are defined in table 4-17.

The QspError dataset of the QueryServicePackageFailedReturn message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<Error>> data set stereotype, which contains a diagnostic
parameter of the <<ErrorDiagnostic>> stereotype. Table 4-90 defines the additional
values of the diagnostic parameter for the QSpError data set, identifies the CM and
data set composition service management requirements that result in that diagnostic
value being returned, and identifies the contents of the erroredltem and additional -
Information parameters that accompany each diagnostic value.
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Table 4-90: QspError Data Set diagnostic Parameter Definition

Content of
diagnostic Content of additional
value Definition/Description Rgmt erroredltem |Information
‘operation timeout’ |See table 3-11. 2PP-0103b
‘referenced No Service Package with this QSPC-6(a) | ServicePackage (n/a
Service Package identifier has ever been established Ref
Unknown’ at CM for the referenced Service
Agreement.
‘referenced Service |The referenced Service Package has | QSPC-5 |servicePackage |n/a
Packapge already already been executed by CM. Ref
execufted’
‘refefenced Service | The Service Package with this QSPC-6(b) | servicePackage |n/a
Package deleted’ identifier has been deleted. Ref
‘referenced Service | The Service Package with this QSPC-6(c) | servicePackage n/a
Package cancelled’ |[identifier has been cancelled. Ref
‘other’ The operation has failed due to an QSPC-4 | The invalid Text-§tring

error that is local to the Service
Agreement.

parameter or data set
that causes the
violation

description of
the log¢al error

4.10.6/3 Data Set Composition and Relationship Requirements
Table [4-91 defines the data set composition and‘relationship requirements for the QSP-FR
messape that are in addition to those.©f the <<FailedReturnWithDenialp>
stereofype.
Tlable 4-91: Data Set Compasition and Relationship Requirements for QSP-FR
QSPD-|1 | The QueryServicePackageFailedReturn message
a) shall containone ServicePackageReference data set;
b) shall contain one or more QSpError data sets.
[syntactic validation]
QSPD-|2 | The servicePackageRefT shall have the same value as the servicePackageRef
parafmigter of the corresponding QSP-1 message.
[service management validation]
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4.11 CONFIRM_TENTATIVE_SERVICE_PACKAGE (CTSP) OPERATION

4.11.1 PURPOSE

The CONFIRM_TENTATIVE_SERVICE_PACKAGE (CTSP) operation allows CM to
request that UM confirm a proposed Space Link Session Service Package that has been
tentatively scheduled by CM through rule-based scheduling. Depending ont he CTSP
schedul ingMode of the Service Agreement, CM either commits the resources needed to
ervice

Suj
Paj
Se

op

PA
S€

th

4.

op
di

11.2 PROCEDURE

11.2.1 The CTSP operation is defined to be a three-phase operationin accordance w

11.2.2 The CTSP operation is defined in terms of the follewing messages:

11.2.3 The message sequence(diagram for the CONFIRM_TENTATIVE_SERVI

11.2.4 The' activity diagram for the CONFIRM_TENTATIVE_SERVICE_PAC

ckage, or provisionally identifies a space link session that is available at the time 1}
rvice Package is generated.

eration procedure pattern specified in 3.4.2.

— ConfirmTentativeServicePackagelnvocation (CTSP-1);
— ConfirmTentativeServicePackageAcknowledgedReturn (CTSP
— ConfirmTentativeServicePackageSuccessftulReturn (CTSP-S

— ConfirmTentativeServicePackageFailedReturn (CTSP-FR).

CKAGE operation is defined by applying the following argument list to the stere
quence diagram for the thrég-phase operation procedure pattern specified in 3.4.2.2:

reePhaseOperatyonProcedurePatternSequence {CM, UM, CTSP-1,
CTSP-AR, CTSP-SR, CTS
FR}

eration>1s defined by a pplying the following argument list to the stereotyped aj
jgram for the three-phase operation procedure pattern specified in 3.4.2.4:

ith the

AR);

R);

CE_-
ptyped

KAGE
ctivity

threePhaseOperationProcedurePatternActivity {CM, UM, CTSP-1,

CCSDS 910.11-B-1

Page 4-109

CTSP-AR, CTSP-SR, CTSP-
FR, ctspRoutineTimeout,
ctspUrgentTimeout}

August 2009
© 1SO 2013 — All rights reserved


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

4.11.3 REQUIREMENTS

4.11.3.1 UM Requirements for the CONFIRM_TENTATIVE_SERVICE_PACKAGE
Operation

The UM requirements for the CTSP operation are defined in table 4-92.

Table 4-92: UM Requirements for the CTSP Operation

CTSPU

1
—_—

UM shall conform to all Performer Requirements for Three-Phase Operation Procedures-as
specified in 3.4.2.5.2.

UM shall validate that a received CTSP-1 conforms to all CTSP-I syntactic validatien
requirements specified in table 4-101. If the CTSP-1 fails any of the syntactic requirements,
UM shall process the message set containing the syntactically invalid invocatioh’in accordancg
with the Performer Requirements for Three-Phase Operation Procedures.

CTSPU

1
[\S)

CTSPU

1
(98)

UM should validate that the CTSP-1 conforms to all CTSP-1 service management validation
requirements specified in this table and table 4-101. If the CTSP-1 fails any of the service
management requirements, UM shall cease processing the CTSR= I"and respond to CM with a
CTSP-FR message. The content of the CTSP-FR depends o the nature of the validation
failure, and is specified in tables 4-104 and 4-105.

CTSPU

1
N

UM shall validate that each CTSP-1 parameter that is.constrained by a Service Agreement
parameter is consistent with the applicable Service Agreement parameter.
[service management validation]

CTSPU

1
W

UM shall validate that all CTSP-1 parameter values that are related to each other (as defined i
the Data Set Composition and Relationship;Requirements) contain mutually compatible values
[service management validation]

=)

CTSPU

|
(@)

If the Service Agreement incorporates locally defined CTSP- 1 relationship requirements in
addition to those specified in this-R€é¢ommended Standard, UM shall validate that the CTSP- |
conforms to all such local requirements.
[service management validation]
If the CTSP-1 is valid and-UM decides to confirm the tentative Service Package, UM shall:
a) generate and send a-€TSP-SR to CM,;
b) count the Seryice Package as applying against the following parameters of the Service
Agreement;
1) maxSlsServicePackages;
2) maxfSlsServicePackagesPerTimePeriod.
[perform{operation]

CTSPU

1
-

CTSPU

1
(o¢]

If UM decides to not accept the tentative Service Package, UM shall generate and send a
CTFSP-FR to CM.

A |\[perform operation]

| UM shall conform to all CTSP-AR, CTSP-SR, and CTSP-FR Data Set Composition and
Relationship Requirements when creating and transmitting a C1 SP—AR (see in table 4-102),
CTSP-SR (see table 4-103), and CTSP-FR (see table 4-106).

CTSPU

$
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4.11.3.2 CM Requirements for the CONFIRM_TENTATIVE_SERVICE_PACKAGE
Operation

The CM requirements for the CTSP operation are defined in table 4-93.

Table 4-93: CM Requirements for the CTSP Operation

CTSPC-1

a) CM shall generate the rule-based Service Package in accordance with the rules that have been

mutually agreed between the Space Mission and the Complex.

b) If the schedul ingMode is specified as‘committed’ in the Service Agreement;"CM shall

commit and reserve the resources necessary to support the proposed Service Package.
NOTE — The specification of the rules for generation of rule-based Service Packages, and

the process

by which those rules are used to generate specific rule-based Serviee Packages, afe outside

the scope of the specification of the CTSP operation.

CTSPC-2

CM shall not invoke the CTSP operation for a rule-based Service Package if the Service Pgckage

would cause the total number of proposed and established Service Packages to exceed
maxSlsServicePackages.

CTSPC-3

CM shall not invoke the CTSP operation for a rule-based Service' Package if the Service P4ckage

would cause the total number of proposed and established/Service Packages to exceed
maxSlIsServicePackagesPerTimePeriod for dny time period.

CTSPC-4

CM shall conform to all Invoker Requirements for Three-Phase Operation Procedures as specified in

3.4.2.5.1.

CTSPC-5

CM shall conform to all CTSP-1 Data Set Composition and Relationship Requirements w!
and transmitting a CTSP-1 as specified in table 4-101.

hen creating

CTSPC-6

CM shall submit CTSP-1 messages that @se valid with respect to all service management Jalidation

requirements for UM as defined in table'4-101.

CTSPC-7

CM shall validate that a received CTSP-SR, CTSP-FR, or CTSP-AR conforms to all CT§P-SR,
CTSP-FR, or CTSP-AR syntaetic validation requirements specified in table 4-102, table 41103, or
table 4-106, respectively. If the'return fails any of the syntactic validation requirements, CM shall

process the message set containing the syntactically invalid return in accordance with the I
Requirements for Three:Phase Operation Procedures.

hvoker

CTSPC-8

CM shall validate-that'a received CTSP-SR, CTSP-FR, or CTSP-AR conforms to all CT§P-SR,

CTSP-FR, or CTSP-AR service management validation requirements specified in table 4-

102,

table 4-103or-table 4-106, respectively. If the return fails any of the service management yalidation

requirements; CM shall process the service management-invalid return in accordance with
Requirements for Three-Phase Operation Procedures.

the Invoker

CTSPC-9

N
2

If the"€TSP-SR is valid:
a)  CM shall schedule the Service Package;

b) CM shall count the Service Package as applying against the following parameters of|the Service

Agreement:
1) maxSlsServicePackages;

fa RV (el | o D L D T = D = l
) MAAO T OOTI Vl\,cra\,r\aycorC| ramncTrTr TUU.

CTSPC-10

If the CTSP-FR isvalid, CM shall decommit any resources that have been assigned to the tentative

Service Package. (i.e., if the schedul ingMode is‘committed’).
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4.11.4 ConfirmTentativeServicePackagelnvocation (CTSP-1) MESSAGE

(CM > UM)

4.11.4.1 General

The ConfirmTentativeServicePackagelnvocation is used by CM to propose a
rule-based Space Link Session Service Package.

The ConfirmTentativeServicePackagelnvocation message conforms to and

inherif
Figurg

s the parameters of the <<Invocation>> stereotype as sp ecified in 3.3.5:3.2.
the  structure
PackpgelInvocation (CTSP-1) message as a class diagram.

4-33 shows

of the ConfirmTentativeServic

<<invocation>>

192
|

. ) . . ServicePacgkageldentification
ConfirmTentativeServicePackagelnvocation H i

servicePackageld

1$1

ProposedServicePackage

scheduledServicePackageStartTime
scheduledServicePackageStopTime

SmProposedSIsTslhstance

tran
trang
sche
sche

ferServicelnstanceN
ferServiceProfileRef

duledServicelnstanceStartTime
duledServicelnstanceStopTime

umber

1 1 Q1

0..* 0.* 1 \D
PropgsedSlisTsInstance BilateralSIsTsInstanceResult ProposedServiceScenario
userld bilateralSlIsTsInstanceResultData scenariold
providerld 1 1
providgrPortld

1.*
AppliedTrajectory
trajectoryRef
1 trajectoryPredictionStatus

ProposedSpaceCommunicationService

spaceCommunicationServiceProfileRef
assignedAntennaRef
scheduledSpaceCommServiceStartTime
scheduledSpaceCommServiceStopTime

1

ProposedTsMap

transferServicelnstance
NumberRef

Figure 4-33: CTSP-1 Message Structure Class Diagram
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4.11.4.2 Parameters

Tables 4-94 through 4-100 define the constituent data sets for the ConfFirmTentative-

ServicePackagelnvocation message, with the exception of:

the ServicePackageldentification data set, which is defined in table 4-15; and

the Bi lateralSIsTsInstanceResult data set, which is defined in table 4-24.

Table 4-94: ProposedServicePackage Data Set

Parameter Name

Parameter Definition/Description

Oy
‘|'Data
Data,]Qg%‘ :

V]

Units

Applicable
$ervice

Adreement
Pgrameter

scheduled-
SefrvicePackageStartTime

Time at which the Service Package is scheduled to
start. The scheduled start of the Service Package
corresponds to the earlier of:

a) the scheduled start of signal acquisition for the

first (earliest-starting) space link carrier in{the
ProposedSpaceCommunication<£

Service data set; and

b) the scheduled start time of the first\(€arliest-
starting) transfer service instancevin all
ProposedSIsTsInstance and
BilateralSIsTsInstanceResult data
sets in the Service Package.

UTC

n/a

n/a

scheduled-
SefrvicePackageStopTime

The time at which the'Service Package is scheduled
to stop. The scheduted start of the Service Package
corresponds to theater of:

a) the scheduled end of signal acquisition for the
last (latest-ending) space link carrier in the
PreposedSpaceCommunication-
Service data set; and

b) the scheduled stop time of the last (latest-
ending) transfer service instance in all
ProposedSIsTslInstance and
BilateralSIsTsInstanceResult data
sets in the Service Package.

The scheduled stop of the space communication

service corresponds to the scheduled stop of signal

acquisition for the last (latest-ending) space link
carrier in the referenced Space Communication

Service Profile.

NOTE - Because the CTSP tentatively schedules

only a single Space Communication

UTC

n/a

n/a

Service Profile per Service Package, the
scheduled-

ServicePackageStopTime has the

same value as the
scheduledSpaceCommServiceSt

opTime. It is included in the CTSP-1
for consistency with the
<<ServicePackageResult>>

stereotype.
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Parameter Name

Parameter Definition/Description

Data Type

Data
Units

Applicable
Service
Agreement
Parameter

scenariold

The identifier to be used as the value of the
scenarioRef and primeScenarioRef
parameters of Service Package operations that may
subsequently operate on this Service Package.

String256

n/a

n/a

Table 4-96: AppliedTrajectory Data Set

Parameter Name

Parameter Definition/Description

Data '@e

55

'\?Bata

Units

Applicable
Servite
Agreenpent
Parameéter

trajegtoryRef

Name of the default trajectory prediction that will
be used to generate acquisition data for this Service
Package.

NOTE 1 — If the Service Agreement specifies that
Trajectory Predictions are used t@
confirm visibility in the scheduling
process, this parameter alsotidentifies
the Trajectory Prediction gsed to
generate this tentative,Setvice Package.

NOTE 2 — The Trajectory Prediction used to
actually support the execution of the
Service Package may be subsequently
replaced vid the SAS operation.

String256

n/a

Defauljt-
Trajedqt-
oryPref-
diction:-
trajedqt-
oryRefi

trajegtoryPrediction-
Statusg

Status of the referenced Trajectory Prediction as it

applies to this Service Package:

— ‘trajectory prediction available
to support the Service Package’:
the feferenced Trajectory Prediction is suitable
for generation of spacecraft acquisition products
in' support of the Service Package;

—-) “trajectory prediction available
but does not support the Service
Package’: the referenced Trajectory
Prediction is available at CM but does not cover
the time span required by the Service Package.
The referenced Trajectory Prediction must be
either extended or replaced (via ANT) before
the Service Package can transition from the
Pending to the Defined state;

— ‘trajectory prediction status not

evaluated’: the status of the referenced
Trajectory Prediction at CM has not been
determined.
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Table 4-97: ProposedSpaceCommunicationService Data Set

Applicable
Service
Data | Agreement
Parameter Name Parameter Definition/Description Data Type | Units | Parameter
assignedAntennaReTf See table 4-22.
spaceCommunication- Contains the value of the String256 | n/a |n/a

ServiceProfileRef

spaceCommunicationServiceProfileld
parameter of the Space Communication Service

Profileto-beutilhizedwhennrovidina servicesfor
) 36 =]

the ProposedSpaceCommunicationService.
scheduledSpaceComm- See table 4-22.
SefviceStartTime
scheduledSpaceComm- See table 4-22.
ServiceStopTime
Table 4-98: ProposedSIsTslnstangce Data Set
A% Applicabjle Service
\\ Data Agreement
Parameter Name Parameter Definition/Descri 391 Data Type | Units Parameter
prgviderld See table 4-23.
prgviderPortld See table 4-23.
schieduledService- See table 4-23.
IngtanceStartTime
scheduledService- See table 4-23.
IngtanceStopTime
transferServicelnstance- See table 4-23)
Nurpber
transfterServiceProfileRef | See tablé 4:10.
userid Seedtable 4-23
Table 4-99: ProposedCarrier Data Set
Q‘O : Applitable
Q~ Seryice
Ys Data Data Agredment
Para Name Parameter Definition/Description Type Units Parameter
cafrierRrofileRef Contains the value of the carrierProfileld | String256 |n/a n/a
parameter of the SpacelLinkCarrierProfile
data set of the referenced Space Communication
Service Proiile that are used to conligure the service
production and transfer services associated with this
carrier.
scheduledCarrierStartTime [ The time at which the carrier is scheduled to start. UTC n/a n/a
scheduledCarrierStopTime | The time at which the carrier is scheduled to stop. UTC n/a n/a
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Table 4-100: ProposedTsMap Data Set

Applicable
Service
Data Data Agreement
Parameter Name Parameter Definition/Description Type Units Parameter
transferService- The value of a transferServicelnstanceNumber | Unsigned | n/a n/a
InstanceNumberRef parameter of one of the ProposedSIsTslInstance or | integer
BilateralSIsTslInstanceResult data sets for this
Service Package.

4.11.403 Data Set Composition and Relationship Requirements

Table| 4-101 defines the data set composition and relationship requirerhents for the
ProppsedServicePackage messages.

Table 4-101: Data Set Composition and Relationship Requirements for CTSP-1

CTSPD-1 A CTSP-1 message shall contain:
a) one ServicePackageldentification dataset; and
b) one ProposedServicePackage data set.
[syntactic validation]
CcTSPDL2 | Inthe ServicePackageldentification data set, the servicePackageld shall be ynique

with respect to all other servicePackage kd\parameters relative to the Service Agreement.
[service management validation]

CTSPDI-3 | The ProposedServicePackage dataset shall contain:

a) one ProposedServiceScenario data set;

b) =zero or more ProposedSisTsInstance data sets; and

¢) zero or more Bi lateralSIsTsInstanceResult data sets.
[syntactic validation]

CTSPD

4 | The ProposedServicéeScenario data set shall contain:
a) one ProposedSpaceCommunicationService data set: and
b) one or moré. AppliedTrajectory data sets.

[syntactic validation]

The ProposedSpaceCommunicationService data set shall contain one or more
ProposedCarrier data sets.
[syntactic validation]

CTSPD

1
(9]

CTSPD6 | The.ProposedSpaceCommunicationService data set shall contain one
ProposedCarrier data set for each SpaceLinkCarrierProfi le data set in the Spacd
Communication Service Profile that is referenced by the

DlJCleCUIIIIIIuI 1 ; \.,at ; Ul ISCI Vv ; L;CPI Uf; = CRCf PdlaluCtCl Uf ﬂlC
ProposedSpaceCommunicationService data set.

[service management validation]

S

CTSPD-7 | Each ProposedCarrier data set shall contain zero or more TsMapResult data sets.
[syntactic validation]

CTSPD-8 | Each ProposedCarrier data set that corresponds to a SpaceLinkCarrierProfi le data set
in a Space Communication Service Profile shall contain one TsMapResu I t data set for each
FcltuTsM, RafTsM, RcfTsM, and BilteralTsM data set contained by the corresponding
SpacelLinkCarrierProfile data set.

[service management validation]
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CT

SPD-9 | There shall be one ProposedSIsTslInstance data set for each SLE Transfer Service Profile

that is referenced by a TsMapResul t data set.
[service management validation]

CT

SPD-10 | The Trajectory Prediction referenced by the trajectoryReT parameter shall be an available

Trajectory Prediction.
[service management validation]

CT

SPD-11 | Each SIsTslnstanceResult data set shall have a unique value for the

[service management validation]

transferServicelnstanceNumber parameter, within the scope of the Service Package.

4.]

4.]

TH
the
Fi

—

Th

4.

.11.5.2 Parameters

11:5.3 Data Set Composition and Relationship Requirements

1.5 ConfirmTentativeServicePackageAcknowledgedReturn (CTSP-A
MESSAGE (UM=>CM)

[1.5.1 General

e ConfirmTentativeServicePackageAcknowledgedReturn message i
t parameters of the <<AcknowledgedReturn>> stereotypé.as specified in 3.3.5
bure 4-34 shows the message structure of the CTSP-AR as@-class diagram.

<<acknowledgedReturn>>
ConfirmTentativeServi¢e*
PackageAcknowledgedReturn

¢,

ServicéPackageReference

ServicePackageRef

Figure 4-34:)CTSP-AR Message Structure Class Diagram

e contents ‘0f the ServicePackageReference data set are defined in table 4-17.

R)

nhherits
3.3.5.

Table 4-102 defines the data set composition and relationship requirements for the CTSP-AR
message.

CCSDS 910.11-B-1 Page 4-117 August 2009

© 1SO 2013 — All rights

reserved



https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

Table 4-102: Data Set Composition and Relationship Requirement for CTSP-AR

CTSPD-12 | The ConfirmTentativeServicePackageAcknowledgedReturn message shall contain
one ServicePackageReference data set.
[syntactic validation]

CTSPD-13 | The servicePackageReT shall have the same value as the servicePackageld of the
corresponding CTSP-1.
[service management validation]

4.11.6| ConfirmTentativeServicePackageSuccessfulReturn (CTSP-SR).MESSAGE
(UM > CM)

4.11.6/1 General

The JQonfirmTentativeServicePackageSuccessftulReturn message conforms
to and| inherits the parameters of the <<SuccessfTulReturn>> stergotype, as specified| in
3.3.533.2.

The ¢lass diagram for the ConfirmTentativeServicePackageSuccessfull-
Return (CTSP-SR) message structure is shown in figure:4-35.

<<successfulReturn>>
ConfirmTentativeService-
PackageSuccessfulReturn

.

ServicePackageReference

servicePackageRef

Figure4-35: CTSP-SR Message Structure Class Diagram

4.11.612 Parameters

The SprvicePackageReference data set is defined in table 4-17.

4.11.6.3 Data Set Composition and Relationship Requirements

Table 4-103 defines the data set composition and relationship requirements for the CTSP-SR
message.
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Table 4-103: Data Set Composition and Relationship Requirements for CTSP-

SR

CTSPD-14 | The ConfirmTentativeServicePackageSuccessfulReturn message shall contain one
ServicePackageReference data set.
[syntactic validation]
CTSPD-15 | For the ServicePackageReference data set, the servicePackageRef shall have the same
value as the servicePackage ld parameter of the CTSP-1.
[service management validation]
4.11.7 ConfirmTentativeServicePackageFailedReturn (CTSP-FR)
MESSAGE (UM - CM)
4.11.7.1 General
THe ConfirmTentativeServicePackageFailedReturn niessage conforms|to the
data set composition and relationship requirements for, and inherits the parameters of, the
<qFai ledReturnWithDenial>> stereotype, as specified in)3.3.5.3.3.4.
THe class diagram for the ConfirmTentativeServicePackageFailedRgturn
mg¢ssage structure is shown in figure 4-36.
<<failedReturnWithDenial>>
ConfirmTentativeService-
PackageFailedReturn
1 1 1 ?
1 1% {xor}---- L
ServicePackageReference é;egg)rr:; (<:t<sdr;elgfr|:;
ServicePackageRef
Figure 4-36: CTSP-FR Message Structure Class Diagram
4.1+ 2 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.

The CtspError dataset of the ConfirmTentativeServicePackageFailed-
Return message conforms to the data set composition and relationship requirements for, and
inherits the parameters of, the <<Error>> data set stereotype, which contains a reason
parameter of the <<ErrorDiagnostic>> stereotype. Table 4-104 defines the values of the
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diagnostic parameter for the CtSpError data set, identifies the UM and data set
composition service management requirements that result in that diagnostic value being

returned, and

identifies

Information parameters that accompany s each diagnostic value.

the contents of the erroredltem and additional-

Table 4-104: CtspError Data Set diagnostic Parameter Definition

Cantent of
@ISid i-
Parameter or Data Set | -"tignal
dipgnostic Identified by .(&nfo)rma_
value Definition/Description Rgmt erroredltem Oy tion
‘servjcePackage- | A Service Package with this CTSPD-2  |servicePackageld |n/a
Id already in identifier already exists for the
use’ referenced Service Agreement.
‘unkngwn or The CTSP-1 contains a CTSPD-10 | The trajectoryRef |n/a
invaljid trajectoryRef parameter paraméterwith no
trajectoryRef’ that does not reference a matching trajectory at
trajectory at UM, or that is UM or that references a
invalid for the cumulative Tfajectory Prediction
duration of the proposed Space that is invalid.
Communication Services that
comprise the scenario with
which the referenced trajectory
is to be associated.
NOTE — There is a separate
CtspError data
set for each
unknown/invalid
trajectoryRef
valuge:
‘mutually The CTSR= IContains two or CTSPU-5 One of the parameters [n/a
incompatible more parameters that are that are mutually
parameter incompatible with each other. incompatible
valuepg’
(See GRD-0026,
table 3-12.)
‘dupl jcate The CTSP-1 contains two or CTSPD-11 | One of the transfer- | String
servicelnstance |more transferService- Servicelnstance- |formatted
Numbejr InstanceNumber Number parameters integef value
encountered’ parameters with the same that contain the same of the
value. value duplicate
transfer-
NOTE — There is a separate Service-
CtspError data Instance-
. Number
set for each duplicate
service- parameter
InstanceNumber
value.
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Content of
addi-
Parameter or Data Set | tional
diagnostic Identified by Informa-
value Definition/Description Rgmt erroredltem tion
‘parameter value |The CTSP-1 contains one or CTSPU-4 The parameter with a String-
not supported by |more parameters that are not in value that is not formatted,
referenced accord with the referenced supported by the out-of-bounds
Service Service Agreement. referenced Service value of the
Agreement’ Agreement constraints | parameter
‘operation See table 3-11. 3PP-0104b n/p
tipeout’
‘other’ The operation has failed due to CTSPU-6 The invalid paramefet or [ T¢xt-string
an error that is local to the data set that caysesithe |dgscription of
Service Agreement. violation the local error
THe CtspDenial dataset of the ConfirmTentativeSeryicePackageFajgled-
Rgturn message conforms to the data set composition and relationship requirements for, and
inherits the parameters of, the <<Denial>> data set stereotype; which contains a rgason
parameter of the <<DenrtalReason>> stereotype. T able 4-105 defines the values |of the
rgason parameter for the CtspDenial data set, identifies the UM and data set comppsition
sefvice management requirements that result in that-reason value being returnegl, and
id¢ntifies the contents of the deniedltem and.additional Information parameters
thgt accompany each reason value.
Table 4-105: CtspDenial Data Set reason Parameter Definition
[N Content of
. addi-
@ Parameter or Data Set tional
reason C)O Identified by Informa-
value A=~ .~ Definition/Description Rgmt deniedltem tion
‘s¢rvice package UM declines to accept the tentative | CTSPU- |ServicePackageld |n/a
declined’ Service Package. 8
4.11.7.3 Data Set Composition and Relationship Requirements for CTSP-FR
Table 4:106 defines the data set composition and relationship requirements commpn for
CTSP=ER messages i iti 1 /1th-
Denial>> stereotype.
CCSDS 910.11-B-1 Page 4-121 August 2009
248 © 1SO 2013 — Al rights reserved



https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

Table 4-106: Data Set Composition and Relationship Requirements for CTSP-FR

CTSPD-16

parameter in the corresponding CTSP-1.
[service management validation]

The servicePackageReT parameter shall contain the same value as the servicePackageld

CTSPD-17 |The ConfirmTentativeServicePackageFailedReturn message

a) shall contain one ServicePackageReference data set;
b) shall contain either one CtspDenial data set or one or more CtSpError data sets.
[syntactic validation]

CTSPD

18 [ 1T the cause of the tailure 1Is unkKnown or 1nvalild trajectoryReT ,the Ul SFP-FK sha
one CtspError data set for each unknown/invalid trajectoryRef contained in the CTISP4

| contain
1.

CTSPD

19 |If the cause of the failure is ‘dupl icate servicelnstanceNumber encountéred’,
CTSP-FR shall contain one CtspError data set for each transferServicelnstance
parameters containing a duplicated transfer service instance number in the CTSPx W

he
Number

4.12 {
4.12.1
The A

apply
The s}

exist 4t CM.

4.12.2

4.12.2
the op

4.12.2

APPLY_NEW_SPACE_L INK_EVENTS_PROFILE (ANSLEP) OPERATION

PURPOSE

PPLY_NEW_SPACE_LINK_EVENTS_PROFILE (ANSLEP) operation allows UM
a new (or different) space link events profile to an-existing Service Package at C
pace link events profile being applied to the existing Service Package must alreq

PROCEDURE

1 The ANSLEP operation is defined to be a three-phase operation in accordance w|
eration procedure pattern specified in 3.4.2.

2 The ANSLEP operation is defined in terms of the following messages:

ApplyNewSpaceLinkEventsProfilelnvocation (ANSLEP-1);

ApplyNewSpaceLinkEventsProfileFailedReturn (ANSLEP-FR);

ApplyNewSpaceLinkEventsProfileAcknowledgedReturn (ANSLEP-

ApplyNewSpaceL inkEventsProfileSuccessfulReturn (ANSLEP-SR);

M.
dy

ith

AR
ey D

4.12.2.3 The message sequence diagram for the APPLY_NEW_SPACE_LINK_EVENTS_ -
PROFILE operation is defined by applying the following argument list to the stereotyped
sequence diagram for the three-phase operation procedure pattern specified in 3.4.2.2:

threePhaseOperationProcedurePatternSequence {UM, CM, ANSLEP-I,

ANSLEP-AR, ANSLEP-SR,
ANSLEP-FR}
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4.12.2.4 The activity diagram for the APPLY_NEW_SPACE_LINK_EVENTS_PROFILE
operation is defined by a pplying the following argument list to the stereotyped activity

diagram for

the three-phase operation procedure pattern defined in 3.4.2.4:

threePhaseOperationProcedurePatternActivity {UM, CM, ANSLEP-I,
ANSLEP-AR, ANSLEP-SR,

ANSLEP-FR,

anslepRoutineTimeout,

’\u-l-

anclanllirracnt

4.12.3 REQUIREMENTS

4.12.3.1 UM Requirements for the APPLY_NEW_SPACE_LINK_EVENTS_PROFI
Operation

THe UM requirements for the ANSLEP operation are defined in table 4-107.

dlforcpuUur ycoiicld

Table 4-107: UM Requirements for the ANSLEP Operation

}

ANSLEPU-1

UM shall conform to all Invoker Requirements for Three-Phase Operation Procedures as
3.4.2.5.1.

specified in

ANSLEPU-2

UM shall conform to all ANSLEP- 1 Data-Set Composition and Relationship Requiremen
creating and transmitting an ANSLER: | as specified in table 4-110.

ts when

ANSLEPU-3

UM should submit ANSLEP-1 messages that are valid with respect to all service manage
validation requirements for C\Vias defined table 4-110.

ment

ANSLEPU-4

UM shall validate that a reeeived ANSLEP-SR, ANSLEP-FR, or ANSLEP-AR conforms
ANSLEP-SR, ANSLEP=FR; or ANSLEP-AR syntactic validation requirements specified
table 4-111, table 4-112, and table 4-115, respectively. If the return fails any of the synta
validation requirements, UM shall process the message set containing the syntactically in}
in accordance with the Invoker Requirements for Three-Phase Operation Procedures.
[syntactic validation]

to all

in

Ctic

alid return

ANSLEPU-5

<
S

UM shallvalidate that a received ANSLEP-SR, ANSLEP-FR, or ANSLEP-AR conforms
ANSLER~SR, ANSLEP-FR, or ANSLEP-AR service management validation requiremen
indabl€ 4-111, table 4-112, and table 4-115, respectively. If the return fails any of the ser
management validation requirements, UM shall process the service management invalid r|
accordance with the Invoker Requirements for Three-Phase Operation Procedures.
[service management validation]

to all

s specified
vice

eturn in

4.12.3.2 CM Requirements for the APPLY_NEW_SPACE_LINK_EVENTS_PROFILE
Operation

The CM requirements for the ANSLEP operation are defined in table 4-108.
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Table 4-108: CM Requirements for the ANSLEP Operation

ANSLEPC-1 | CM shall conform to all Performer Requirements for Three-Phase Operation Procedures as specified
in3.4.2.5.1.

ANSLEPC-2 [ CM shall validate that a received ANSLEP-1 conforms to all ANSLEP-1 syntactic validation
requirements specified in table 4-110, Data Set Composition and Relationship Requirements for the
ANSLEP-1. If the ANSLEP-1 fails any of the syntactic requirements, CM shall process the message
set containing the syntactically invalid invocation in accordance with the Performer Requirements for
Three-Phase Operation Procedures.

ANSLEPE=-3EMv-shatt-ratidate-that the ANSEEP—tconforms-to-att- ANSEEP—tservice management-vatrdation
requirements specified in this table and table 4-110, Data Set Composition and Relationship
Requirements for the ANSLEP-1. If the ANSLEP-1 fails any of the service management

requirements, CM shall cease processing the ANSLEP-1 and respond to UM with an"’ANSLER-FR
message. The content of the ANSLEP-FR depends on the nature of the validation farlure, and |s
specified in table 4-113 and table 4-114.

ANSLEPC-4 | If the SLE Complex has locally defined ANSLEP-1 relationship requirements in addition to those
specified in this Recommend Standard, CM shall validate that the ANSLER~ I conforms to all[such
local requirements.

[service management validation]

ANSLEPC-5 | If the Complex has locally defined ANSLEP- I requirements in‘dddition to those specified in this
Recommended Standard that could cause a ANSLEP-1 to b® denied, CM shall validate that the
ANSLEP-1 conforms to all such local requirements.
[service management validation]

ANSLEPC-6 | If enforceOwnership is ‘true’ in the Service. Agreement, CM shall validate that the
smSource associated with the ANSLEP-1 is thesname of the owner of the Service Package
associated with the servicePackage ld referenced by the servicePackageReT in the
ANSLEP-1.

[service management validation]

ANSLEPC-7 | CM shall validate that the required résources are available to fulfill the Service Package with the new
Space Link Events Profile data.-If\the required resources are not available, CM shall cease progessing
the ANSLEP-1 and respond to-UM with a ANSLEP-FR message containing an AnslepDenjal
data set.

[service management validation]

ANSLHEPC-8 | If CM is unable to validate and perform the ANSLEP operation prior to expiration of
minServiceDéfinitionLeadTime, CM may terminate the operation and issue an ANSILEP-
FR.

[service maniagement validation]

ANSLEPC-9 [ CM shall.vdlidate that the scheduledServicePackageStopTime for the referenced Sepvice
Package has not already completed execution.
[service management validation]

ANSLE]’C-/I& €M shall validate that the Service Package referenced by the servicePackageRef paramgter of
% the ANSLEP-1:
a)—has been established;
b) has not been deleted; and
¢) has not been cancelled.
[service management validation]

ANSLEPC-11{ If the ANSLEP-1 is valid, CM shall update all affected Service Scenarios in the Service Package to
reference the new Space Link Events Profile and send an ANSLEP-SR message to UM.
[Perform operation]

[ANSLEPC-12( CM shall conform to all ANSLEP-SR, ANSLEP-FR and ANSLEP-AR Data Set Composition and
Relationship Requirements when creating and transmitting a ANSLEP-SR, ANSLEP-FR and
ANSLEP-AR, as specified in table 4-111, table 4-112, and table 4-115, respectively.
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4.12.4 ApplyNewSpacelLinkEventsProfilelnvocation (ANSLEP-1)
MESSAGE (UM > CM)

4.12.4.1 General

The ApplyNewSpaceLinkEventsProfilelnvocation (ANSLEP-1) message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<lInvocation>> stereotype, as sp ecified in 3.3.5.3.2. Figure 4-37

Shw‘xrc the mpceagp structure of the ANSLEP_1 as a class diaoram
(=)

<<invocation>>
ApplyNewSpaceLinkEventsProfilelnvocation

1 1

ServicePackageReference SpaceLinkEventsProfileInformation

existingSpaceLinkEventsProfileRef
servicePackageRef newSpaceLinkEventsProfileRef

Figure 4-37: ANSLEP-1 Message Structure Class Diagram
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4.12.4.2 Parameters
The ServicePackageReference data set is defined in table 4-17.

The SpaceLinkEventsProfilelnformation data set is defined in table 4-109.

Table 4-109: SpaceLinkEventsProfilelnformation Data Set

Applica;lséervice
Ag@n nt

Name Definition/Description Data Type | Units Rarameter

exi SHE ngSpaceLinkEvent |Contains the value of a String256 n/a n/a
sProfifileRef spaceL inkEvents-

Profileld that identifies the

Space Link Events Profile

currently referenced by one or

more CarrierResult data

sets in the Service Package.
newSppcel inkEvents- Contains value of a String256 n/a n/a
ProfifleRef spaceLinkEvents-

Profileld that identifies the
Space Link Events Profile that
is to replace the existing-
SpacelLinkEvents-
ProfileRef for one or'more
CarrierResult datd-sets in
the Service Package,

4.12.403 Data Set Composition and‘Relationship Requirements

U
|

Table {#-110 defines the data set composition and relationship requirements for the ANSLE
I mespage.

Table 4-110: Data Set Composition and Relationship Requirements for ANSLEP-1

ANSLIEPD-1 | Thie ANSLEP-1 shall contain one ServicePackageReference data set and one
SpacelLinkEventsProfilelnformation data set.
&‘ [syntactic validation]

ANSLEPD?2 | The parameter existingSpaceL inkEventsProfi leRef shall match the value
spacelLinkEventsProfileRef in one or more CarrierResult data sets in the Service
Package identified by parameter servicePackageReT.

[service management validation]

ANSLEPD-3 | The parameter newSpaceL i nkEventsProfi leRef shall have the value of a
spaceLinkEventsProfileld that identifies an available Space Link Events Profile for the
referenced Service Agreement.

[service management validation]
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4125 ApplyNewSpacelLinkEventsProfileAcknowledgedReturn (ANSLEP-AR)
MESSAGE (CM—>UM)

4.125.1 General

The ApplyNewSpacelLinkEventsProfileAcknowledgedReturn (ANSLEP-AR)
message conforms to the data set composition and relationship requirements for, and inherits

the parameters of, the <<AcknowledgedReturn>> stereotype, as specified in 3.3.5.3.3.5.
Fl onre 4-38 shaows the mpccagp structure of the ANSLEP_AR as a class Hiqgrqm

<<acknowledgeReturn>> ServicePackageReference
pplyNewSpaceLinkEventsProfileAcknowledgedReturn 1

b3

servicePackageRef

Figure 4-38: ANSLEP-AR Message Structure ClassDiagram

4.12.5.2 Parameters

The ServicePackageReference data set is defined.in table 4-17.

4.12.5.3 Data Set Composition and Relationship Requirements

Table 4-111 defines the data set composition'and relationship requirements for the ANJLEP-
AR message.

AR

Table 4-111: Data Set Composition and Relationship Requirements for ANSLER

ANSLEPD-4 | The ApplyNewSpaceL inkEventsProfileAcknowledgedReturn message shall contain
one ServicePackageReference data set.
[syntactie validation]

ANSLEPD-5 | The sefrvicePackageReT shall have the same value as the servicePackageld off the
cofresponding ANSLEP-1.
_{{service management validation]
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4.12.6 ApplyNewSpacelLinkEventsProfileSuccessfulReturn (ANSLEP-SR)
MESSAGE (CM—>UM)

4.12.6.1 General

The ApplyNewSpaceLinkEventsProfileSuccessfulReturn (ANSLEP-SR)
message conforms to the data set composition and relationship requirements for, and inherits
the parameters of the <<SuccessfulReturn>> stereotype as sp ecified in 3.3.5.3.3.2
and th 2 = S :
shows|the message structure of the ANSLEP SR as a class dlagram

<<successfulReturn>>

> - ServicePackageReference
ApplyNewSpaceLinkEventsProfileSuccessfulReturn 1 1

servicePackageRef

Figure 4-39: ANSLEP-SR Message Structure Presented ima Class Diagram

4.12.612 Parameters

The contents of the ServicePackageReferencecdata set are defined in table 4-17.

4.12.6|3 Data Set Composition and Relationship Requirements

Table 4-112 defines the data set composition and relationship requirements for the ANSLEP-
SR njessage that are in additionto" those of the <<SuccessfulReturn>> and
<<ServicePackageResult>>stereotypes.

Tablle 4-112: Data Set Composition and Relationship Requirements for ANSLEP-SH

ANSLHEPD-6 | The App lyNewSpeaceL inkProfileSuccessfulReturn message shall contain one
ServicePackageReference data set.
[syntactic validation].

ANSLHEPD-7 | Forithe ServicePackageReference data set, the servicePackageRef shall have thg same
\[walue as the servicePackageRef parameter of the corresponding ANSLEP-1.
(';& [service management validation]
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4.12.7 ApplyNewSpacelLinkEventsProfileFailedReturn (ANSLEP-FR)
MESSAGE (CM > UM)

4.12.7.1 General

The ApplyNewSpaceLinkEventsProfileFailedReturn (ANSLEP-FR) message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<FailedReturnWithDenial>> stereotype, assp ecified in
3.3.5334

Figure 4-40 shows the message structure of the ANSLEP-FR as a class diagram,

<<failedReturnWithDenial>> 1 1 ServicePackageReferenge
ApplyNewSpaceLinkEventsProfileFailedReturn
servicePackageRef
1 1
{xor}
1. 1
<<error>> <<denial>>
AnslepError AnslepDenial

Figure 4-40: ANSLEP-FR Message Structure Class Diagram

4.12.7.2 Parameters

The contents of the ServicePackageReference data set are defined in table 4-17.

The AnslepError datal sét of the ANSLEP-FR message conforms to the ddta set
composition and relationship requirements for, and inherits the parameters of, the
<4Error>> data get-stercotype, which contains a diagnostic parameter ¢f the
<q4ErrorDiagnostic>> stereotype. Table 4-113 defines the additional values pf the
djagnostic parameter for the AnslepError data set, identifies the CM and data set
composition.§€rvice management requirements that result in that diagnostic valug being
refurned—and identifies the contents of the erroredltem and additiqgnal-
Infotrmation parameters that accompany each diagnostic value.
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Table 4-113: AnslepError Data Set diagnostic Parameter Definition

Parameter or Data Set Content of
diagnostic Identified by additional
value Definition/Description Rgmt erroredltem Information
‘existingSpace- |The parameter ANSLEP |existingSpace- n/a
LinkEventsPro- existingSpacelL inkEvents D-3 |LinkEventsPro-
fileRef does not |ProfileRef does not match the fileRef
match any value of parameter
carrier’ spacelL inkEventsProfile-
ReT in any of the
CarrierResult data sets in the
Service Package identified by
parameter
servicePackageRef.
‘smSolfirce not The value of the smSource for ANSLEP | smSource n/a
the owner of the |the SmMessageSet containing C-6
Servifce Package’ |the ANSLEP-1 is not the owner of
the target Service Package.
‘newSpaceL ink- There is no Space Link Events ANSLEP |existingSpace- not required
EventisProfileRef | Profile with the identifier D-4 |LinkEvents-
non-eikistent’ newSpaceL inkEvents- ProfileRef
Profi leRef registered at CM
for the referenced Service
Agreement.
‘operation See table 3-11. 3PP- |[n/a n/a
timeout’ 0104b
‘referenced No Service Package with this ANSLEP [servicePackage- |n/a
Service Package |identifier has ever been established | C-10a |ReT
unknown’ at CM for the referenced Service
Agreement.
‘referenced The referenced Service Package ANSLEP [servicePackage- |n/a
Service Package | has already begetiexecuted by CM. c-9 |Ref
already
execujted’
‘referenced The Sérvice Package with this ANSLEP [servicePackage- |pn/a
Servilce Package |idedtifier has been deleted. Cc-10b |Ref
deleted’
‘referenced The Service Package with this ANSLEP [servicePackage- |n/a
Servige Package, |identifier has been cancelled. C-10c |Ref
cancell led’
‘other’ The operation has failed due to an | ANSLEP | The invalid parameter or | Text-string
error that is local to the Service C-4 data set that causes the | descriptipn of the
Agreement. violation local errgr

The AnslepDenial data set of the ANSLEP-FR message conforms to and inherits the
parameters of the <<Dental>> data set stereotype, which contains a reason parameter of
the <<DenialReason>> stereotype. Table 4-114 defines the additional values of the
reason parameter for the AnslepDenial data set, identifies the CM and data set
composition service management requirements that result in that reason value being
returned, and identifies the contents of the deniedltem and additional-
Information parameters that accompany each reason value.
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Table 4-114: AnslepDenial Data Set reason Parameter Definition
Parameter or Data Set Content of
reason Identified by additional
value Definition/ Description Rgmt deniedltem Information
‘minServiceDefini- |CM is unable to perform | ANSLEPC-|servicePackageRef |n/a
tionLeadTime the ANSLEP operation in |8
expired’ time for either a pending
or executing Service
Package
‘insufficient CM is unable to ANSLEPC- | newSpaceL ink- n/a
resource(s) for  [reserve/allocate one or |7 EventsProfileRef
ne event sequence |more units of internal
application’ equipment for one or
more scenarios because
of the change in Event
Sequence.
‘other’ The operation is denied | ANSLEPC- | The invalid parameter or | Text-stijing
for a reason that is local |5 data set that causes the descripﬂ:on of the

to the Service
Agreement.

violation

local dejnial
reason.

4.12.7.3 Data Set Composition and Relationship Requirements

Table 4-115 defines the data set composition and relationship requirements for the ANSLEP-
FR message that are in addition to those‘of the <<FailedReturnWithDengal>>

stgqreotype.

Table 4-115: Data Set Composition and Relationship Requirements for ANSLER

FR

ANSLEPD-8

The ApplyNewSpaceL inkEventsProfileFai ledReturn message
a) shall contain one ServicePackageReference data set;
b) shall'eontain either one AnslepDenial data set or one or more AnslepErron data sets.
[syntacticvalidation]

ANSLEPD-9

The servicePackageRefT parameter shall contain the same value as the
servicePackageRef parameter in the corresponding RSP-1.
< [service management validation]
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5 CONFIGURATION PROFILE OPERATIONS

5.1 GENERAL

The Configuration Profile operations that may be invoked by UM are:

ADD_SPACE_COMMUNICATION_SERVICE_PROFILE (ASCSP)—to add
Space Communication Service Profile at CM;

N

Subsections5.3 through 5.12 define those operations used by UM to create, delete, and
ch configuration profile that is available at the CM.

ca

ConfigurationProfile operations may be invoked by CM.

DELCETE _SPACE_COMMUNTCAT TON_SERVICE_PROFHLE (DSCSP)—10]

a Space Communication Service Profile that is currently available at CM;

QUERY_SPACE_COMMUNICATION_SERVICE_PROFILE (QSCSP)»-to qud
content of a Space Communication Service Profile that is currently available at Cl

ADD_SPACE_LINK_EVENTS_PROFILE (ASLEP)—to add a new Spacd
Events Profile at CM;

QUERY_SPACE_LINK_EVENTS_PROFILE (QSLEP)-to query a Spacg
Events Profile that is currently available at CM;

DELETE_SPACE_LINK_EVENTS_PROFILE-(DSLEP)—to delete a Spacd

Events Profile that is currently available at CM;

ADD_SLS TRANSFER_SERVICE_PRQFILE (ASTSP)—to add a new Spac
Session (SLS) Transfer Service Profilecat CM;

QUERY_TRANSFER_SERVICE~PROFILE (QTSP)—to query an SLS or Re
Transfer Service Profile that:i§ currently available at CM;

DELETE_TRANSFER_.SERVICE_PROFILE (DTSP)—to delete an SI
Retrieval Transfer Service Profile that is currently available at CM;

ADD_RETRIEVAL TRANSFER_SERVICE_PROFILE (ARTSP)—to add
Retrieval Transfter Service Profile at CM.

a new

delete

ry the

M

Link

Link

Link

e Link

trieval

S or

i NCW

query

5.2 LIFECYCLE AND OWNERSHIP OF A CONFIGURATION PROFILE

5.21 LIFECYCLE

The lifecycle of a configuration profile, as created using the SCCS-SM-standard Configuration
Profile management operations and held by CM, is modeled as a state machine and is shown in
figure 5-1, and in table 5-1. The state machine shall be used to define the state of all
configuration profiles (Space Communication Service Profiles, Space Link Events Profiles.
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SLS Transfer Service Profiles, and Retrieval Transfer Service Profiles) and is parameterized
with the service operation messages applicable to each type of information entity.

Any service management messages that fail validation at the level of the Document
Exchange Protocol are never associated to an information entity, cannot affect the state of an
existing information entity, and do not appear in the state machine.

(‘state machine Configuration Profilg add_|, add_AR, add_SR, add_FR, delete_1, delete_FR, deIete_Sﬂi)

add_| Available
received /
add_AR
e /dg é?:tegl 'EeRCEiVEd delete_| received / delete_FR
- reference
add operation successful / added
add_SR
Acknowledged > Unreferenced Referenced
valid delete_|
: ; received / last reference
add operation failed / delete
add_FR configuration removed
profile and
send
delete_SR
(@
\
Figure 5-1: State Diagram for Generic Configuration Profile
Table 5-1¢ State Table for Generic Configuration Profile
States
Available
Eventg - Initial Acknowledged Unreferenced Referencdd
add-AR -> % % *
add-I Acknowledged
add-operation " add-SR -> " N
shicgessful Unreferenced
ad d-qperatlon « add-FR - Final N N
failed
[delete-I valid]
delete-1 " * delete-SR -> Final delete-FR >
received else delete-FR -> Referenced
Unreferenced
reference added * * -> Referenced
last ref removed * * * -> Unreferenced
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The State Machine for the Space Communication Service Profile lifecycle shall conform to
the parameterized state machine shown, with the following argument list:

configurationProfile {ASCSP-1,ASCSP-AR, ASCSP-SR, ASCSP-FR
DSCSP-1, DSCSP-SR, DSCSP-FR,
QSCSP-1, QSCSP-SR}

and reference criteria as described in DSCSPC-05 and DSCSPC-06.

THe State Machine for the Space Link Events Profile lifecycle shall conform-fo the
parameterized state machine shown, with the following argument list:

cgnfigurationProfile {ASLEP-1I,ASLEP-AR, ASLEP-SR, ASL'EP-FR
DSLEP-1, DSLEP-SR, DSLEP-FR,
QSLEP-1, QSLEP-SR}

anf reference criteria as described in DSLEPC-04.

THe State Machine for the Space Link Session Transfér Service Profile lifecyclg shall
copform to the parameterized state machine shown, with-the following argument list:

®)

cgnfigurationProfile {ASTSP-1, ASTSRP<AR, ASTSP-SR, ASTSP-FR
DTSP-1,DTSP-SR, DTSP-FR,
QTSP-1, QTSP-SR}

anf reference criteria as described in DTSPC-05.

The State Machine for the Retrieval Transfer Service Profile lifecycle shall conform|to the
parameterized state machine shown, with the following argument list:

cgnfigurationProfale {ARTSP-1, ARTSP-AR, ARTSP-SR, ARTSP-FR
DTSP-1, DTSP-SR, DTSP-FR,
QTSP-1, QTSP-SR}

anf reference-criteria as described in DTSPC-06.

5.2.2°.OWNERSHIP OF CONFIGURATION PROFILES

Each configuration profile (Space Communication Service Profile, Space Link Events
Profile, SLS Transfer Service Profile, or Retrieval Transfer Service Profile) shall be owned
by the UM entity associated with the smSource used in the SmMessageSet that
contained the invocation message that created the configuration profile.
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5.3 ADD_SPACE_COMMUNICATION_SERVICE_PROFILE (ASCSP) OPERATION
5.3.1 PURPOSE

The ADD_SPACE_COMMUNICATION_SERVICE_PROFILE (ASCSP) operation is used by
UM to add a new Space Communication Service Profile to the set of Space Communication
Service Profiles already available at CM for a given Service Agreement.

5.3.2 | PROCEDURE

5.3.2.1 The ASCSP operation is defined to be a three-phase operation in accordance wijith
the opgration procedure pattern specified in 3.4.2.

5.3.2.2 The ASCSP operation is defined in terms of the following messages:
— | AddSpaceCommunicationServiceProfilelnvocatioen (ASCSP-1);

— | AddSpaceCommunicationServiceProfileAcknowledgedReturn
(ASCSP-AR);

— | AddSpaceCommunicationServiceProfikeSuccessfulReturn
(ASCSP-SR);

— | AddSpaceCommunicationServiceProfileFailedReturn (ASCSP-FR).

5.3.2.3 The message sequence diagrant.for the ADD_SPACE_COMMUNICATION| -
SERV[ICE_PROFILE operation is defimed by applying the following argument list to the

stereofyped sequence diagram for the_three-phase operation procedure pattern specified|in
3.4.2.2:

thregPhaseOperationProcedurePatternSequence {UM, CM, ASCSP-I,
ASCSP-AR, ASCSP-SR,
ASCSP-FR}

5.3.24 The activity diagram for the ADD_SPACE_COMMUNICATION_SERVICE| -
PROF|ILE opé¢ration is defined by applying the following argument list to the stereotyped
activitly diagram for the three-phase operation procedure pattern specified in 3.4.2.4:

threePhaseoperationProcedurePatterrActivity—UM;—CM;—ASCSP——-
ASCSP-AR, ASCSP-SR,
ASCSP-FR,
ascspRoutineTimeout,
ascspUrgentTimeout}
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5.3.3 REQUIREMENTS

5.3.3.1 UM Requirements for the ADD_SPACE_COMMUNICATION_SEVICE_-
PROFILE Operation

The UM requirements for the ASCSP operation are defined in table 5-2.

Table 5-2: UM Requirements for the ASCSP Operation

AS

CSPU-01

UM shall conform to all ASCSP-1 Data Set Composition and Relationship Requirements
creating and transmitting an ASCSP- 1 as specified in table 5-25 and table 5-27.

when

AS

CSPU-02

UM shall conform to all Invoker Requirements for Three-Phase Operation Procedures as §
in3.4.2.5.1.

pecified

AS

CSPU-03

UM should send ASCSP-1 messages that are valid with respect to all sexvice managemen
validation requirements for CM as defined in table 5-25 and table 5-27

[

AS

CSPU-04

UM shall validate that a received ASCSP-AR, ASCSP-SR, or ASCSP=FR conforms to a
ASCSP-AR, ASCSP-SR, or ASCSP-FR syntactic validation réquirements specified in
table 5-29, table 5-30, or, table 5-32, respectively. If the return'fails any of the syntactic v3
requirements, UM shall process the message set containingthe syntactically invalid return
accordance with the Invoker Requirements for Three-Phas€ Operation Procedures.

lidation
in

AS

CSPU-05

UM shall validate that a received ASCSP-AR, ASCSP-SR, or ASCSP-FR conforms to a
ASCSP-AR, ASCSP-SR, or ASCSP-FR service management validation requirements sp
in table 5-29, table 5-30, or, table 5-32, respectively. If the return fails any of the service
management validation requirements, UM shall process the service management-invalid ¢
accordance with the Invoker Requirementsfor Three-Phase Operation Procedures.

1
ecified

turn in
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5.3.3.2 CM Requirements for the ADD_SPACE_COMMUNICATION_ -
SERVICE_PROFILE Operation

The CM requirements for the ASCSP operation are defined in table 5-3.

Table 5-3: CM Requirements for the ASCSP Operation

ASCSPC-01 | CM shall conform to all Performer Requirements for Three-Phase Operation Procedures as
specified in 3.4.2.5.2.
ASCSHC-02 | CM shall validate that a received ASCSP-1 conforms to all ASCSP-1 syntactic validatien
requirements specified in table 5-25 and table 5-27, Data Set Composition and Relationship
Requirements for the ASCSP-1. If the ASCSP-1 fails any of the syntactic requirements, CM
shall process the message set containing the syntactically invalid invocation in aceordance with
the Performer Requirements for Three-Phase Operation Procedures.
ASCSPHC-03 | CM shall validate that the ASCSP-1 conforms to all ASCSP-1 service manhagement validation
requirements specified in this table and in table 5-25 and table 5-27, Data)Set Composition and
Relationship Requirements. If the ASCSP-1 fails any of the service management requirements,
CM shall cease processing the ASCSP- 1 and respond to UM with an ASCSP-FR message. Th
content of the ASCSP-FR depends on the nature of the validation failure, and is specified
table 5-31.
ASCSHC-04 | CM shall validate that the ASCSP-1 would not cause the;number of Carrier Profiles to exceed
maxCarrierProfiles for the referenced Service Agreement parameter.
[service management validation]
ASCSHC-05 | CM shall validate that each ASCSP-1 parametet that is constrained by a Service Agreement
parameter is consistent with the applicable Setvice Agreement parameter.
[service management validation]
ASCSHC-06 | CM shall validate that all ASCSP-1 parameter values that are related to each other (as defined|in
the Data Set Composition and Relationship Requirements) contain mutually compatible values
[service management validation]
ASCSHC-07 | If the Complex has locally defined ASCSP-1 relationship requirements in addition to those
specified in this Recommended Standard, CM shall validate that the ASCSP-1 conforms to all
such local requirements:
[service management validation]
ASCSHC-08 | If the ASCSP- k-passes all syntactic and service management validation, CM shall:

a) add theGarrier Profile to the set of Carrier Profiles already available at CM;

b) countithe Carrier Profile as applying against the maxCarrierProfiles parameter of

the Service Agreement; and

¢)\ send an ASCSP-SR message to CM.
[perform operation]|
ASCSH C—()( CM shall conform to all ASCSP-SR Data Set Composition and Relationship Requirements when
(- | creating and transmitting an ASCSP-SR as specified in table 5-30.
ASCSPC-T0 | CM shall conform to all ASCSP-FR Data Set Composition and Relationship Requirements when
creating and transmitting an ASCSP-FR as specified in table 5-32.
ASCSPC-11 | CM shall conform to all ASCSP-AR Data Set Composition and Relationship Requirements when
creating and transmitting an ASCSP-AR as specified in table 5-29.

(¢]
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5.34 <<SpaceCommunicationServiceProfile>>DATA SET STEREOTYPE
53.4.1 General

The <<SpaceCommunicationServiceProfile>> data set sterecotype captures the
parameters and data set relationships that are common among messages that create Space
Communication Service Profiles or report their contents. Figure 5-2 shows the message
structure of the <<SpaceCommunicationServiceProfile>> data set stereotype as a

class dmgrnm
<<SpaceCommunicationServiceProfile>>
1
1.*
SpacelLinkCarrierProfile
carrierProfileld
carrierStartTimeOffset
carrierStopTimeOffset
1 ¢ 1 BilateralCarrierProfile
ot} 1 . ——
-------------- bilateralCarrierProfileFornfatld
bilateralCarrierProfileDatal
Ccsds401SpaceLinkCarrierProfile 1 1 1’I 17171
carrierFrequency -
carrierWaveform _Subcamer i
modulationindex rSubcarrier-
4 Frequency
1 I 1 1 0..{
F401SpacelLinkCarrierProfile R401SpaceLinkCarrierProfile
f4:1$pacengk(f:amer— 1 oL F401$ub»carr|er r401SpaceLinkCarriéfAgreementRef
fEirgpreement e fssbcarner- |1 | carriertModulationType .
- requency rEirp
if:i?ilsuzo?sgzration phaseAmhiguityResolution
. owerRatio
sweeplnitialFreqOffset FPoIarization
dopplerComp SymbolStream ) ) r
15weepFrquoppIerCom1p symbolRate 1 P1 joneatmosy ¥
ANEAN 0.1 0.1
* 1.2
0. {ordered) ReturnCoherenceModel ReturnOffsetModel
F'eq;encys‘”eep"eg R401SyrabqSukam forwardCarrierProfileRef forwardCarrierProfileRef
svfeepRate
: eeSEndFrerffsel channelAsSignthent cohie:rentRetun’l1 i returnFrequencyOffset
-dH |dDurati convolutionalCoding requencyMuitiplier
erjdHoldDuration 1 coherentReturn
F201SvmboS 1 FrequencyDivisor
ymbolStream
pL___ o L/ 1
1 RafProd
FcltuTsM
timRandomization
%7 1oy \{/1 1 1 1 ¢ 1 1
TsMap. 1
transferSetViceprofileRef Fecfonl | fatleastone} | |
instanceEnabléd rFrameLength N
1 1 0.* 0.* Q.x 0.
TurboCoding ReedSolomonCoding RafTsM RcfTsM BilateralTsM
fecfPresent fecfPresent bilateralTsMData
nominalCodeRate _errorCorrectionCapabiIity 0.x 0.% 1
informationBlockLength interleaveDepth
T virtualFillLength
| 0.1/
SmDataSink \I/ N —
datasinkid 0. 0.* 0. 0.*
functionalGroupld BilateralDataSink ReturnLinkFrameDataSink
instanceEnabled bilateralDataSinkData storageSelectionCriterion

4 l storedChannels
I

Figure 5-2: <<SpaceCommunicationServiceProfile>> Stereotype Structure
Class Diagram
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5.3.4.2 Parameters

The constituent data sets of the <<SpaceCommunicationServiceProfile>>
stereotype are defined in tables 5-4 through 5-24.

Table 5-4: SpaceLinkCarrierProfile Data Set

Applicable Service

PaLameter Name

Parameter Definition/Description

Data Type

Agreement

Units Paramet:

carrigerProfileld

Unique identifier of the Carrier
Profile, relative to the Service
Agreement.

String256

n/a n/a

carrierStartTime-
Offseft

Offset from the scheduled start time
of the space communication service
that contains this carrier, which is to
be added to the scheduled start time
of the space communication service
to produce the scheduled start time
for the carrier.
NOTE - The carrier can start no
earlier than the start of the
space communication

service of which it is a part.

Unsigned
Integer

seconds

carrigerStopTime-
Offsejt

Offset from the scheduled stop time
of the space communication s¢rvice
that contains this carrier, which is to
be subtracted from the scheduled
stop time of the space
communication §egvice to produce
the scheduled stop time for the
carrier.
NOTE-~_The carrier can stop no
later than the start of the
space communication

service of which it is a part.

Non-
positive
Integer

seconds

Table 5-5: F401SpaceLinkCarrierProfile Data Set

&v Parameter Data Applicable Servicg
R eter Name Definition/Description Type Units | Agreement Parameter
carrierfFrequency Specifies the rest (not Doppler-| Positive | Hz |F401SpaceLink-
shifted) frequency. Integer CarrierAgreement: -
carrierFrequency-
Range
carrierWaveform Specifies the carrier waveform | Enum n/a |F401Spacelink-
to be used. The value is one of CarrierAgreement: -
the following: carrierWaveform-
— ‘sine’ sine wave; Options
— ‘square’ square wave.
CCSDS 910.11-B-1 Page 5-8 August 2009
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Parameter Name

Parameter
Definition/Description

Data
Type

Units

A

Applicable Service
greement Parameter

dopplerComp

Specifies whether or not the
frequency is Doppler-
compensated following the
frequency sweep. The value is
one of the following:
— ‘Fixed’—uncompensated
for Doppler;

Enum

n/a

n/a

‘DopplerCompnansatad’
HOPEHe¥ HperRsatea

—Doppler compensation
applied.

AgreementRef

f401SpaceLinkCarrier

References the
f401SpaceLink-
CarrierAgreementld that
is bound to the
F401SpaceLinkCarrier-
Agreement data set in the
Service Agreement that shall
be used to validate the values
of parameters in this Carrier
Profile.

String256

n/a

f401SpacelLink-
CarsderAgree

nentld

' FEirp

Specifies the Complex’s
transmitter’s equivalent (or
effective) isotropic radiated
power (EIRP).

Integer

dBm*

fMinEirp, fM

OXETrp

fPplarization

Indicates the polarization of the
forward RF carriet.(The value is
one of the following:
— ‘LinearHorizontal’;
— ‘LinearVertical’
— (RCP’—right-hand circular
polarization;
— ) ‘LCP°—left-hand circular
polarization.

Enum

n/a

fPolarizationfn-

Options

infitialHoldDuration

Specifies the duration at which
the initial radiated frequency is
to be held (beginning at the
carrier start time) before the
frequency sweep begins.

NOTE - The initial radiated
frequency is defined
as the carrier rest

Positive
Integer

Seconds

n/a

frequency plus the
value of the
sweeplnitial-
FreqOffset
parameter, and
possibly
compensated for
Doppler.
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Parameter Name

Parameter
Definition/Description

Data
Type

Units

Applicable Service
Agreement Parameter

modulationlndex

Angle by which the RF carrier is
to be phase-shifted with respect to
the un-modulated RF carrier.

Unsigned
Integer

milli-
radians

F401SpaceLinkCarrier-
Agreement:modulation-
IndexRange

pcmFormat

Specifies the PCM format of

the data that is modulated onto

the carrier or subcarrier. The

value is one of the following:
— ‘NRZ-L’: non-return to

Enum

n/a

pcmFormatOptions

zero-level;

— ‘NRZ-M’: non-return to
zero-mark;

— ‘BiPhase-L’: bi-phase
level,

— ‘BiPhase-M’: bi-phase
mark.

NOTE - If a subcarrier data
set does not exist for
this carrier
(indicating that the
data is modulated
directly onto the
carrier) the
pcmFormat
parameter applies-te
the data on the
carrier. If a
subcarrier data set
exists'(indicating that
thelsubcarrier carries
the data instead of
the carrier), the
pcmFormat
parameter applies to
the data on the
subcarrier.

sweepfFreqbDopplerComp

Specifies whether or not the
sweep frequency is Doppler-
compensated The value is one
of the following:
— ‘Fixed’—uncompensated
for Doppler;

Enum

n/a

‘NDannlerCompnancatad’

BepplerCempensated
—Doppler compensation
applied.

sweeplnitialFreg-
Offset

Specifies the offset to be
applied to the rest frequency in
order to define the non-
Doppler-compensated radiated
frequency at the beginning of
the frequency sweep.

Integer

n/a

* decibels referenced to one milliwatt.
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Parameter Name

Parameter
Definition/Description

Data Type

Units

Applicable Service
Agreement
Parameter

sweepRate

Specifies the rate at which
the sweep leg transitions
from the frequency at the
beginning of the sweep leg to
the frequency at the end of

Positive
Integer

Hz/sec

n/a

the sweep leg.

sweepEndFreqOffset

The frequency offset from
the rest frequency at which
the sweep leg is to end.

NOTE — A positive value
results in a sweep
leg end frequency
that is higher than
the rest frequency,
a negative value
results in a sweep
leg end frequency
that is lower than
the rest frequency,
and a zero value
results in the swieep
leg ending at.the
rest frequency.

Positive
Integer

endHoldDuration

The duration for"which the
sweep leg-end frequency is
to be held constant
(although possibly Doppler-
eompensated, if applied)
before the leg ends.

Positive
Integer

seconds

n/a

Table 5-7: FA01Subcarrier Data Set

A
Paral@YName

Parameter
Definition/Description

Data Type

Units

Applicable Service
Agreement Pararpeter

fSubcarrierFrequency

The frequency to be used on
the forward subcarrier.

Positive
Integer

R401SpacelLinkK
Carrier-
Agreement: -

fSubcarrier-
FrequencyRange

subcarrierWaveform

Specifies the subcarrier
waveform to be used. The
value is one of the following:
— ‘sine’ sine wave;
— ‘square’ square wave.

Enum

n/a

R401SpaceLink-
Carrier-
Agreement: -
subcarrier-
WaveformOptions
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Table 5-8: F401SymbolStream Data Set

Parameter Data Applicable Service
Name Parameter Definition/Description Type Units | Agreement Parameter
symbolRate | The rate at which symbols (of the symbol Positive milli- F401SymbolStream-
stream) are to appear on the space link. Integer symbol éggggngtéRange
s/sec

NOTE — The rate is that which is
measured at the output of any

TICodeT that TS appticd tothe
forward data stream.

Table 5-9: FcltuTsM Data Set

') : Applicaljle
%) Servicg
Dat&\ Agreemgnt
Parameter Name Parameter Definition/Description ) y@ Units | Parameter
instgncekEnabled Specifies whether this transfer service is to  [Boolean n/a n/a
be enabled when the associated space link
carrier is scheduled.
trangferService- References the SLS Transfer Service String256 |n/a n/a
ProfialeRef Configuration Profile that defines the
characteristics of the transfer seryice
instance.
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Table 5-10: R401SpaceLinkCarrierProfile Data Set

Parameter Name

Parameter Definition/Description

Data
Type

Units

Applicable Service
Agreement Parameter

carrierFrequency

See table 5-5.

carrierModula-
tionType

The modulation type that shall be
applied to the RF carrier. The value is
one of the following:
— ‘BPSK’— Binary Phase Shift Key;
= ‘QPSK’—— Quaternary Phase Shift

Enum

n/a

carrierModulation
TypeOptions

Key;

— ‘UQPSK’— Unbalanced Quaternary
Phase Shift Key;

— ‘OQPSK’— Offset Quaternary Phase
Shift Key;

— ‘GMSK’— Gaussian Minimum Shift
Key;

— ‘PCM/PM’— Pulse Code
Modulation/Phase Modulation;

— ‘8PSK’— Square Root Raised
Cosine filtered 4-Dimensional 8
PSK Trellis Coded Modulation;

— ‘unmodulated’ — The carrier
does not have data directly
modulated onto it.

cafrrierWaveform

Specifies the carrier waveform,to be
used. The value is one of theffollowing:
— ‘sine’ sine wave;
— ‘square’ square.wave.

Enum

n/a

carrierWaveform-
Options

modulationlndex

See table 5-5.

pcmFormat

See table 5-5.

phaseAmbiguity-
Resolution

The phase ambiguity resolution

technique-torbe applied when OQPSK

modulation is used. The valid values are:

— “Uncoded-Differential’;

< ‘Uncoded-Unique-Word’;

~ ‘Coded-Differential-
Inside-FEC’;

— ‘Coded-Differential-
Outside-FEC’;

— ‘Coded-Nondifferential-
Unique-Word’; and

— ‘Coded-Nondifferential-

& o

Enum
or
NULL

phaseAmbiguity-
ResolutionOptions

Metrte—Errot
NOTES
1 See CCSDS 401 (reference [14]) for
definitions of these terms.
2 This parameter has an on-null value
only when OQPSK modulation is used.
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Data Applicable Service
Parameter Name Parameter Definition/Description Type Units | Agreement Parameter
powerRatio The ratio between the power of the I- Positive |dB powerRatioOptions
channel and the Q-channel in the Integer
UQPSK modulation (expressed in dB) to | [3..12]
be used. or

NOTE — This parameter has a non-null| NULL
value only when UQPSK
modulation is used.

ra0lSpaceLink- References the r401SpaceL ink- String- |n/a r401SpacelLink-
(Fia]l;l’l FAQTeement [CarrierAgreementld thatis bound | 256 ‘Ifg"“e”\g regment-
e

to the R401SpaceLinkCarrier-
Agreement parameters in the Service
Agreement that should be used to
validate the parameters contained in this
Carrier Profile.

rEirp Specifies the equivalent (or effective) Integer [dBm* AMINEirp,
isotropic radiated power from the rMaxEirp
spacecraft.
rPolarization Indicates the polarization of the return ~ |Enum  }n/a rPolarization--
RF carrier. The value is one of the Options
following:
— ‘LinearHorizontal’;
— ‘LinearVertical’;

— ‘RCP’— right-hand circular
polarization;

— ‘LCP’—left-hand circular
polarization;

— ‘combined’—a combination of
polarizations.

* decibgls referenced to one milliwatt.

Table5=11: R401Subcarrier Data Set

CD ) Parameter Data Applicable Serice
Parameter Name ,\% Definition/Description Type Units | Agreement Parameter
rSubcarrierFrequency The frequency to be used onthe | Positive |Hz rSubcarrier-
return subcarrier. integer FrequencyRande
subcalrrierWaveform See table 5-7.
CCSDS 910.11-B-1 Page 5-14 August 2009
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Table 5-12: ReturnCoherenceModel Data Set

Applicable
Service
Parameter Data Agreement
Parameter Name Definition/Description Type | Units| Parameter
coherentReturnFrequencyDivisor The denominator of the Positive |n/a |n/a

ratio of the return to Integer
forward frequencies.
coherentReturnFrequencyMultiplier | The numerator of the ratio | Positive n/a n/a
of the return to forward Integer
frequencies.
forwardCarrierProfileRef References the String256 |n/d |, {n/a
carrierProfileld of
the forward Carrier Profile
that is to be used as the
reference for the return
carrier frequency.

Table 5-13: ReturnOffsetModel)Data Set

;\Q\\ Applicable
%) Sqrvice
O Data Agrgement
Parameter Name Parameter DefinitiQ)gs/})escription Type Units Parameter
fonardCarrierProfi le |See table 5-12.

Re

refturnFrequencyOffset |Offset of the rétirn carrier frequency Integer |[Hz n/a
from the forward carrier frequency. A
positive value indicates that the return
frequency is greater than the forward
frequency by the magnitude of the offset.
Alnegative value indicates that the return
frequency is less than the forward
frequency by the magnitude of the offset.
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Table 5-14: R401SymbolStream Data Set

Parameter Name

Parameter Definition/Description

Data
Type

Units

Applicable Service
Agreement Parameter

convolutionalCoding

Convolutional coding to use:
— ‘notUsed’—convolutional coding

is not used on this symbol stream in
this Service Package;
‘rateOneHal f’—rate one-half
convolntional (‘nding isused on this

Enum

n/a

convolutionalCod
ingOptions

symbol stream in this Service
Package;
‘rateTwoThirds’—rate one-
half, punctured to two-thirds,
convolutional coding is used on this
symbol stream in this Service
Package;
‘rateThreeQuarters’—the use
of rate one-half, punctured to three-
quarters, convolutional coding is
used on this symbol stream in this
Service Package;
‘rateFiveSixths’—the use of
rate one-half, punctured to five-
sixths, convolutional coding isaised
on this symbol stream in this
Service Package;
‘rateSevenEighths’—the use
of rate one-half, punctured to seven-
eighths, convolutional coding is
used on thig symbol stream in this
Service Package.
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Parameter Name

Parameter Definition/Description

Data
Type | Units

Applicable Service
Agreement Parameter

ch

annelAssignment

Specifies which symbol stream of the
carrier or subcarrier this data set
characterizes. The value of this
parameter is one of the following:

— ‘bpskChannel’;

— ‘gpsklIChannelOnly’;

— ‘gpskQChannelOnly’;

— ‘gpsklChannelSeparate’;

Enum ([n/a

channelAssign-
mentOptions

NOTE - The values

— ‘gpskQChannelSeparate’;
— ‘gpskinterleaved’;

— ‘ogpsklIChannelOnly’;

— ‘ogpskQChannelOnly’;

— ‘ogpsklIChannelSeparate’,;
— ‘ogpskQChannelSeparate’;
— ‘ogpskinterleaved’;

— ‘ugpskIChannelOnly’;

— ‘ugpskQChannelOnly’;

— ‘gmskChannel’;

— ‘8pskChannel’;

— ‘pcmPmChannel’;

— ‘pcmPskPmChannel’.

‘bpskChanne I "“through
‘pcmPmChannel’ apply
only to symbol streams that
are the,résult of carrier
modulation. The value
‘pemPskPmChannel’
applies only to symbol
streams that are the result of
subcarrier modulation.

SY|

mbolRate

See table 5-8.

Table 5-15: RafProd Data Set

v
Pajqﬁer Name

Parameter Definition/Description

Data

Applicalle Service
Agrepment

Type Units Parameter

tl

mMRandomization

Specifies whether the Pseudo-Randomizer

Enum |n/a

tImRanglomiza-
tionOptions

(see section 7 of reference [4]\ shall be
applied to the data received in the symbol
stream. The values are:

‘tImRandomizationUsed’,
indicating that randomization shall be
applied;

— “tImRandomizationNotUsed’,

indicating that randomization shall not
be applied.
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Table 5-16: FecfOnly Data Set

276

Applicable Service
Data Agreement
Parameter Name Parameter Definition/Description Type Units Parameter
rFrameLength The length of the frames on the symbol Positive |Octets |transferFrame
stream to be processed. The length of the Integer LengthRange
Attached Sync Marker is not included in this |[7..2048])
value.
NOTE — The minimum value of 7 octets is
derived from the minimum
Transfer Frame Primary Header
length of 6 octets plus 1 octet of
Transfer Frame Data Field
content (references [2] and [5]).
The maximum value of 2048
octets is specified in
reference [4].
Table 5-17: ReedSolomonCoding Data Set
s\&‘ Applicable Sgrvice
Data Agreement
Parameter Name Parameter Definition/Descripﬂ'& Type Units Parametgr
errorforrection- The maximum number of errored\symbols | Integer |Octets |€ccOption$
Capabji ity per codeword to be correctablé’(see [8,16]
reference [4]).
fecfPresent Indicates whether the Frame Error Control | Boolean |n/a n/a
Field is present in the frames.
inter{leaveDepth The depth of interleave that shall be used | Integer n/a int§r leave-
on this all framesChannel for the duration |[1,2,3,4,5, Options
of the carrier. 8]
virtuplFillLength | The nuniber of virtual fill symbols thatare  |Integer | Octets
virtuallyincluded in each frame (see [0..223])
reference [4]).
CCSDS 910.11-B-1 Page 5-18 August 2009
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Table 5-18: TurboCoding Data Set

Applicable Service
Data Agreement
Parameter Name Parameter Definition/Description Type Units Parameter
nominalCodeRate The nominal ratio of information block Enum |n/a turboCodeRate
length to the Turbo codeblock length (see Options
reference [4]). The values are:
- ‘1/2’;
‘1/3;
- ‘1/4’; and
- ‘1/6’.
fecfPresent See table 5-17.
infformationBlock- | The length of the information block (see Integer  |Bits - Anformation-
Lepgth reference [4]). [1784, BlockLength-
3568, Optiong
7136,
8920,
16384])

Table 5-19: RafTsM DatalSet

~

(%3] Applicable
\‘Q Service
arameter Data Agreement
Parameter Name I;)@inition/Description Type Units | Rarameter
instanceEnabled See-table 5-9.
trpnsfterServiceProfileRef See table 5-9.
Table 5-20: RcfTsM Data Set
O~ Applicable
O . Service
C_) Parameter Data Agreement
Param@Name Definition/Description Type | Units | Parameter
instanceEnabled See table 5-9.
trapnsfterServiceProfileRef See table 5-9.
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Table 5-21: BilateralCarrierProfile Data Set

Applicable
Service
Parameter Data Agreement
Parameter Name Definition/Description Type |Units| Parameter
bilateralCarrierProfileData Contains the Carrier Profile data | Bilateral- [n/a |n/a
in the format defined by the Data
parameter
bilateralCarrier-
ProfileFormatld.
bilateralCarrierProfileFormatld Identification of Carrier Profile String256 n/a a! loywed-
format other than the CCSDS Bilater-
standard Carrier Profile format. alCarrier
This format must be bilaterally Profjle-
agreed between UM and CM. Formatlds
Table 5-22: BilateralTsM Data Set
X Applicable
N Service
Parametg@ Data Agregment
Parameter Name Definition/Description Type |Units| Parameter
bilateralTsMData Contains the tradsfer service Bilateral- |n/a |n/a
mapping data'in the format Data
defined by@he bi lateral -
TransferService-
ProfpvleFormatld
patameter of the SLS Transfer
Service Profile referenced by the
transferService-
ProfileRef.
instahcekEnabled See table 5-9.
transfferServiceProfileRef See table 5-9.
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Table 5-23: ReturnLinkFrameDataSink Data Set

Applicable
Service
Data Agreement
Parameter Name Parameter Definition/Description Type |Units| Parameter

dataSinkld Identifies this instance of data sink | String256 |n/a
for the associated space link carrier.

functionalGroupld The functional group identifier that is | String256 |n/a
to be associated with the data that is
stored via this data sink instance.
NOTE - The functional group
identifier is a component of
the transfer service instance
identifier. A retrieval
transfer service instance has
access to the data that has
been stored with a matching
functionalGroupld.

instancekEnabled Specifies whether this data store ig'to{Boolean |n/a  |n/a
be enabled when the associated/Space
link carrier is scheduled.

stporageSelectionCriterion |The set of space link data channels | Enum n/a |n/a
that may be stored via this'data sink
instance. The set of\yalid values are:

— ‘al I’—all frames (annotated for
quality and>¢ontinuity) of all
virtual ehannels on the symbol
stream)are to be stored;

— ‘dist of channels’—all
frames (annotated for quality and
continuity) of the list of virtual
channels specified in the stored-
Channels parameter are to be
stored.
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Parameter Name

Parameter Definition/Description

Applicable
Service
Agreement
Parameter

Data

Type | Units

storedChannels

If storageSelection-
Criterion="‘list of
channels’, the list of

channel 1ds that may be stored by
this data sink instance, where
channelld=gVvcld|mcld:

listof |n/a n/a

channel
Ids
or
NULL

— gVcld=(vn, scid, vcid)
triplet, where:

* vn (transfer frame version
number) = Integer [0..1];

» scid (spacecraft identifier) =
Integer in the range of
[0..1023] for vn = 0 and in the
range of [0..255] for vn =1;

» vcid (virtual channel
identifier) = Integer in the
range of [0..63] for vn =0
and in the range of [0..255]
forvn=1;

— ‘mcld’ = (vn, scid) pair,"Where
vn and scid are as.defihed
above.

If storageSelection-
Criterion=%all’, Null

Table 5-24: BrhateralDataSink Data Set

O

Parameter Napnp ’

>

Parameter
Definition/Description

Applicable
Senvice
Agreement
Parameter

Data

Type | Units

dataS

inkld

See table 5-23.

functlionalGroupld

See table 5-23.

instahceEnabled

See table 5-9.

bilat

eralDataSinkData

Contains bilaterally defined
configuration data for the data
sink.

MNAOATFR

Bilateral- [n/a n/a

Data

INUTL —
of the syntax and
semantics of this
parameter is outside
the scope of this
Recommended
Standard.

Tl loslot 1 ot
TIIC vlldiCial UCITIIItIuIL
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5.3.4.3 Data Set Composition and Relationship Requirements
Table 5-25 defines the data set composition and relationship requirements for the

<<SpaceCommunicationServiceProfile>> data set stereotype.

Table 5-25: Data Set Composition and Relationship Requirements for all
SpaceCommunicationServiceProfiles

AS§CSPD-01 | A data set conforming to the <<SpaceCommunicationServiceProfile>> stereofype
shall contain one or more SpacelL inkCarrierProfi le data sets.
[syntactic validation]
A§CSPD-02 | Each SpaceLinkCarrierProfi le data set shall contain one and only one-0f the following:
a) F401SpaceLinkCarrierProfile data set;
b) R401SpaceLinkCarrierProfile data set;
¢) BilateralCarrierProfile data set.
[syntactic validation]
A§CSPD-03 | The carrierProfileld parameter for each Space Link Catfier Profile shall be uniqu|
relative to the Service Agreement.
[service management validation]
AS§CSPD-04 | If the Bi lateralCarrierProfile data set is present, the content of the
bilateralCarrierProfileData parameter shall conform to the data set composilion and
relationship requirements for the format of the Bilateral Carrier Profile indicated by parameter
bilateralCarrierProfileFormatld,
[service management validation]
ASCSPD-05 | For each Bi lateral TsM data set present, the content of the bi lateral TsMData pafameter
shall conform to the data set composition and relationship requirements for the format indicated
by parameter bi lateralTransferServiceProfileFormatld of the SLS Trangfer
Service Profile referenced by the transferServiceProfileld parameter.
[service management validation]
AS§CSPD-06 | For each Bi lateralDataSink data set present, the content of the
bilateralDataSi#nkData parameter shall conform to the data set composition and
relationship requirements for the format indicated by dataSinkld parameter.
[service manageinent validation]
ASCSPD-07 | In each F40XSpaceLinkCarrierProfi le data set, the
f401SpaceL inkCarrierAgreementRef parameter shall contain the value of an
f404SpaceLinkCarrierAgreementld in the associated Service Agreement.
[seryice management validation]
A§CSPD-08A'F401SpaceL inkCarrierProfile data set shall contain zero or one
F401Subcarrier data set.
/(?\ [syntactic validation]
AYCSPD-09 | A F401SpaceLinkCarrierProfile data set shall contain
a) one F401SymbolStreanm data set; and
b) zero or more FrequencySweepleg data sets.
[syntactic validation]
ASCSPD-10 | A F401Symbo I Stream data set shall contain one and only one of the following:
a) FcltuTsM data set; or
b) BilateralTsM data set.
[syntactic validation]

w
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ASCSPD-11 |In each FcltuTsM data set, the value of the transferServiceProfileRef attribute shall
match the value of the transferServiceProfileld of a previously defined SLS Transfer
Service Profile that defines an FCLTU SLS transfer service profile.

[service management validation]

ASCSPD-12 | In each Bi lateral TsM data set contained by an F4A01Symbo 1 Stream data set, the value of
the transferServiceProfileRef attribute shall match the value of the
transferServiceProfileld of a previously defined SLS Transfer Service Profile that
defines a bilateral SLS transfer service profile.

[service management validation]

ASCSPD-13 |In each R401Spacel inkCarrierProfile data set_the
r401SpacelLinkCarrierAgreementRef attribute shall contain the value of a
r401SpaceLinkCarrierAgreementld in the referenced Service Agreement.

[service management validation]

ASCSHD-14 | If the value of the carrierModulationType parameter of a
R401SpaceLinkCarrierProfile data set is ‘BPSK’, then the
R401SpaceLinkCarrierProfi le data set shall contain one R401SymbolStream da
set, the value of the channe lAssignment parameter shall be ‘bpskChannel’, and the vajue
of the modulation Index parameter shall be between 1561 and 1571, milliradians (inclusive).
[service management validation]

ASCSHED-15 | If the value of the carrierModulationType parameter ofihe
R401SpaceLinkCarrierProfile data set is ‘UQPSK2\ then
theR401SpacelLinkCarrierProfi le data set shall\contain one R401SymbolStream
data set, the value of the channe lAssignment parameter shall be either
‘ugpsklIChannel’ or ‘ugpskQChannel’, and tlie value of the modulationlndex
parameter shall be between 1561 and 1571 milliradians (inclusive).

[service management validation]

ASCSHD-16 | If the value of the carrierModulationType parameter of the
R401SpaceLinkCarrierProfiledata setis ‘QPSK’ or ‘OQPSK”, then the
R401SpacelLinkCarrierProfi l'e data set shall contain one or two

R401Symbol Stream data sets.dnd the value of the modulationlndex parameter shall be
between 1561 and 1571 milliradians (inclusive).

[service management validation]

ASCSHD-17 | If the value of the carpF¥erModulationType parameter of the
R401SpaceLinkCarrierProfile data set is ‘QPSK’ and the
R401SpaceLinkCarrierProfi le data set contains one R401SymbolStream data sef,
then the value 6fthe channelAssignment parameter shall be ‘gpskIChannelOnly’,
‘qpskQChannelOnly’, or ‘gpskinterleaved’.

[serviceananagement validation]

ASCSHED-18 | If theyvalue of the carrierModulationType parameter of the
R401SpaceLinkCarrierProfile data setis ‘QPSK’ and the
R401SpaceLinkCarrierProfi le data set contains two R401Symbo I Stream data se}
then the value of the channe lAssignment parameter for one of the R401SymbolStred
data sets shall be ‘gpsklChannelSeparate’ and the value of the channelAssignmenjt
parameter for the other R401Symbol Stream data set shall be
‘qpskQChannelSeparate’.

[service management validation]]

ASCSPD-19 | If the value of the carrierModulationType parameter of the
R401SpaceLinkCarrierProfile data set is ‘OQPSK’ and the
R401SpaceLinkCarrierProfi le data set contains one R401SymbolStream data set,
then the value of the channelAssignment parameter shall be ‘ogpsk1ChannelOnly’,
‘ogpskQChannelOnly’, or ‘ogpskinterleaved’.

[service management validation]

[S)

~

3
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ASCSPD-20 | If the value of the carrierModulationType parameter of the
R401SpaceLinkCarrierProfile data setis ‘OQPSK’ and the
R401SpaceLinkCarrierProfile data set contains two R401SymbolStream data sets,
then the value of the channe lAssignment parameter for one of the R401Symbo I Stream
data sets shall be ‘ogqpsklChannelSeparate’ and the value of the channelAssignment
parameter for the other R401Symbol Stream data set shall be
‘ogpskQChannelSeparate’.

[service management validation]

ASCSPD-21 | If the value of the carrierModulationType parameter of a
R401SpacelinkCarrierProfile datasetis GMSK  thenthe
R401SpaceLinkCarrierProfi le data set shall contain one R401Symbo Il Stream data
set, the value of the channelAssignment parameter shall be ‘gnskChannel’{and the value
of the modulationlIndex parameter shall be between 1561 and 1571 milliradians'(inclusive).
[service management validation]

A§CSPD-22 | If the value of the carrierModulationType parameter of a
R401SpaceLinkCarrierProfile data setis ‘PCM/PM’, then the
R401SpaceLinkCarrierProfile data set shall contain one, R401SymbolStreap data
set, the value of the modulationlndex parameter shall be between 100 and 1560 milliradians
(inclusive), and the value of the channe lAssignment parafmicter shall be ‘pcmPmChapnel’.
[service management validation]

A§CSPD-23 | If the value of the carrierModulationType parameter of a
R401SpaceLinkCarrierProfile data set is ‘8PSK’, then the
R401SpaceLinkCarrierProfi le data set shall contain one R401SymbolStreai data
set, the value of the channe lAssignment parameter shall be ‘8pskChannel’, and the value
of the modulationlndex parameter shall be between 1561 and 1571 milliradians (inclusive).
[service management validation]

AS§CSPD-24 | The value of the channe lAssignment parameter for any R401Symbo Il Stream data spt shall
match the channe lAssignmentAgreement parameter for one of the R401Symbol -
StreamAgreement data sets'contained by the R401SpaceL inkCarrierAgreement data
set referenced by the r401SpacelL inkCarrierAgreementReT parameter.

[service management validation]

A§CSPD-25 |a) A R401SpacelkinkCarrierProfile data set shall contain one R401Subcarrier

data set if and only if:

1) the R401SpaceLinkCarrierAgreement data set referenced by the
r401SpaceLinkCarrierAgreementRef parameter contains a
R401SubcarrierAgreement data set; and
[service management validation]

2)-the value of the carrierModulationType parameter of a

< R401SpaceLinkCarrierProfile data set is ‘unmodulated’.
% [syntactic validation]
&?\ b) If an R401SpaceLinkCarrierProfi le data set contains an R401Subcarrier data
% set, then the R401SpaceL inkCarrierProfi le data set shall contain one

R401SymbelStream-datasetand-the-value-of the-channetAssignmentparameter

shall be ‘pcmPskPmChannel’.

[service management validation]

NOTE -If the R401SpacelL inkCarrierProfile data set contains an R401Subcarrier
data set, the R401SymbolStream data set is associated with the subcarrier and not
the carrier.
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ASCSPD-26 | The values of all transferServiceProfileRef parameters of all transfer service
mapping (XXXTsM) data sets shall be unique within the context of the Space Communication
Service Profile.
[service management validation].
ASCSPD-27 | The powerRatio parameter shall have a non-null value in the
R401SpacelLinkCarrierProfile data set only if the value of the
carrierModulationType parameter is ‘UQPSK’.
[syntactic validation]
ASCSPD-28 | The phaseAmbiguityResolution parameter shall have a non-null value in the

£ la d
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carrierModulationType parameter is ‘OQPSK’.
[syntactic validation]
ASCSHED-29 | The R401SpaceLinkCarrierProfile data set shall contain:
a) Neither a ReturnCoherenceModel data set nor a ReturnOffsetModel data set;
b) One ReturnCoherenceModel data set; or
¢) One ReturnOffsetModel data set.
[syntactic validation]
ASCSHED-30 | A R401Symbo I Stream data set shall contain one RafProd data.sét:
[syntactic validation]
ASCSHD-31 | A RafProd data set shall contain at least one of the following:
a) RafTsM data set;
b) RcFTsM data set;
c¢) BilateralTsM data set;
d) ReturnFrameLinkDataSink data set;and/or
e) BilateralDataSink data set.
A RafProd data set may contain more thancone of any of the above-specified data sets.
[service management validation]
ASCSHED-32 |In each RafTsM data set, the value ofithe transfterServiceProfileReT parameter shal
match the value of the transferServiceProfileld of an available SLS Transfer Servige
Profile that defines an RAF SLS transfer service profile.
[service management validation]
ASCSHD-33 | In each RCFTsM data set,.the value of the transferServiceProfi leRef parameter shqll
match the value of the(transferServiceProfileld of an available SLS Transfer Servige
Profile that defines an.RCF SLS transfer service.
[service management validation]
ASCSED-34 | In each Bi Lateral TsM data set contained by an RafProd data set, the value of the
transferServiceProfileRef parameter shall match the value of the
transFferServiceProfileld of an available SLS Transfer Service Profile that defines
bilateral SLS transfer service profile that is appropriate for use with a return carrier.
[service management validation]

)
%& NOTE — The means by which the appropriateness is determined is itself defined bilaterally arld
is outside the scope of this Recommended Standard
ASCSPD-35 |In each ReturnLinkFrameDataSink data set and Bi lateralDataSink, the value of
the dataSinkld shall be unique within the context of the Space Communication Service
Profile.
[service management validation]
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ASCSPD-36

a) A BilateralCarrierProfile data set shall contain at least one of the following:

1) FcltuTsM data set;

2) RafTsM data set;

3) RcFfTsM data set;

4) BilateralTsM data set;

5) ReturnLinkFrameDataSink data set; and/or
6) BilateralDataSink data set.

b) A BilateralCarrierProfile data set may contain more than one of any of the

above-specified data sets.

[carmucasaanacaniant validat oo

ooV IoCTaa s O o vy arrGrotroT]

AJCSPD-37

Each Bi lateralCarrierProfile data set shall contain transfer service mapping (7]
and Data Sink data sets that are appropriate for that Bi lateralCarrierProfille da
[service management validation]

NOTE — The means by which the appropriateness is determined is itself defined bilateral
is outside the scope of this Recommended Standard.

sM)
a set.

y and

AJCSPD-38

a) A RafProd data set shall contain one and only one of the following:

1) one FecfOnly data set;

2) one ReedSolomonCoding data set;

3) one TurboCoding data set; or

4) one ReedSolomonCoding data set and one FinrboCod ing data set.
b) A TurboCoding data set shall contain zero or one'ReedSolomonCoding data set
[syntactic validation]

AJCSPD-39

If the RafProd data set contains a ReedSo lamonCod ing data set that contains a
TurboCoding data set, then the following*constraints on parameter values apply:

a) the errorCorrectionCapability parameter of the ReedSolomonCodimng data

set must equal to 16;
b) the virtualFillLength parameter of the ReedSolomonCoding data set 1
equal to 0 (zero);
¢) the interleaveDepth parameter of the ReedSolomonCoding data set mus
to one of [1, 2, 4, er)5]; and

hust

t equal

d) the informatienBlockLength parameter of the TurboCoding data set myst be

equal to 223*8* inter leaveDepth parameter value of the ReedSolomonCo
data set!

(See referenge4] for the reasons for these constraints.)

[service nfanagement validation]

ding
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5.3.5 AddSpaceCommunicationServiceProfilelnvocation MESSAGE
(ASCSP-1)(UM > CM)

5.3.5.1 General

The AddSpaceCommunicationServiceProfilelnvocation message conforms to
the data set composition and relationship requirements for, and inherits the parameters of, the

<<Invocation>> and <<SpaceCommunicationServiceProfile>> stereotype,
as Sp iﬁed in Q.Q.;.Q.z and R‘Q'/!, respectivels Fiogura § 2 chawe tha maccaga otriotinea Of

TOSPoTTrvyor y -~ T To0rT OO VWV Ot T IIIoooT S T ot oot

the A3CSP-1 message as a class diagram.

<<invocation>>,
AddSpaceCommunicationServiceProfilelnvocation

L. L.

<<SpaceCommunicationServiceProfile>> SpaceCommunicationServiceProfile-
SpaceCommunicationServiceProfile- Identification
Content . Q . )
spaceCommunicationServiceProfileld

Figure 5-3: ASCSP-1 Message Structure Class Diagram

5.3.5.2 Parameters

The constituent data set of the ASCSP-1{message is defined in table 5-26.

Table 5-26: SpaceCommunicationServiceProfileldentification Data Set

Applicable Seryice
Pajrameter Name \%rameter Definition/Description | Data Type [ Units | Agreement Parameter
spaceommunication-{Unique identifier of the Space String256 |n/a n/a
ServiceProfileld Communication Service Profile,
relative to the Service Agreement.

5.3.5.3 'Data Set Composition and Relationship Requirements

Table 5-27 defines the data set composition and relationship requirements for the ASCSP-1
message.
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Table 5-27: Data Set Composition and Relationship Requirements for ASCSP-1

ASCSPD-40 | The ASCSP-SR shall contain:
a) one SpaceCommunicationServiceProfileldentification data set; and
b) one SpaceCommunicationServiceProfileContent data set.

[syntactic validation]
ASCSPD-41 | The spaceCommunicationServiceProfileld parameter value of the ASCSP-1 shall be
unique with respect to all other Space Communication Service Profiles relative to the Service
Agreement.

L . ‘- h B PR a
[SCLVILT ulauagclucut vVAallUdtiUll |

536 AddSpaceCommunicationServiceProfileAcknowledgedReturn(ASCEP-
AR) (CM > UM)

5.3.6.1 General

THe AddSpaceCommunicationServiceProfileAcknowledgedReturn mgssage
copforms to the data set composition and relationship requirements for, and inherjts the
pafameters of, the <<AcknowledgedReturn>> steréotype, as specified in 3.3.53.3.5.
Figure 5-4 is the message structure class diagram for thetASCSP-AR message.

<<acknowledgedReturn>>
AddSpaceCommunicationService-
ProfileAcknowledgedReturn

1
1
SpaceCommunication-
ServiceProfileReference

spaceCommunicationServiceProfileRef

Figure 5-4: ASCSP-AR Message Structure Class Diagram

5.3.6.2 Parameters

THe constituent data set of the ASCSP-AR message is defined in table 5-28.
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Table 5-28: SpaceCommunicationServiceProfileReference Data Set

Data Applicable Service
Parameter Name Parameter Definition/Description Type Units | Agreement Parameter
spaceCommunication |Contains the value of the String 256 |n/a n/a

ServiceProfileRef |spaceCommunicationService-

Profileld parameter of the
ASCSP-1 that added the Space
Communication Service Profile.

5.3.6.3

Table
AR mg

Ta

Data Set Composition and Relationship Requirements

5-29 defines the data set composition and relationship requirements for the, ASCS
ssage.

ple 5-29: Data Set Composition and Relationship Requirements for ASCSP-AR

ASCSPD-42 | The spaceCommunicationServiceProfileRef paraniéter value of the ASCSP-AR §

be equal to the spaceCommunicationServiceProfibeld parameter of the ASCSP- I
attempted to invoke the operation.
[service management validation]

hall
that

ASCSPD-43 | The ASCSP-AR shall contain one SpaceCommunicationServiceProfileReferenc

data set.

D

5.3.7

5.3.7.1

The

confot1
param
Figurg

AddSpaceCommunicationServiceProfileSuccessfulReturn
(ASCSP-SR) (CM = UM)

General

AddSpaceCommunicationServiceProfileSuccessfulReturn messg
ms to the data set(composition and relationship requirements for, and inherits {

5-5 is the message structure class diagram for the ASCSP-SR message.

<<successfulReturn>>
AddSpaceCommunicationService-
ProfileSuccessfulReturn

cters of, the <<SuccessfulReturn>> stereotype, as specified in 3.3.5.3.3

ge
he
2.

1
1
SpaceCommunication-
ServiceProfileReference

spaceCommunicationServiceProfileRef

Figure 5-5: ASCSP-SR Message Structure Class Diagram
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5.3.7.2 Parameters

The contents of the SpaceCommunicationServiceProfileReference data set are

defined in table 5-28.

5.3.7.3 Data Set Composition and Relationship Requirements

Table 5-30 defines the data set composition and relationship requirements for the ASCSP-

SH message.

Table 5-30: Data Set Composition and Relationship Requirements for-ASCSP-SR

data set.
[syntactic validation]

ASCSPD-44 | The ASCSP-SR shall contain one SpaceCommunicationServiceProfileRefergnce

invoked the operation.
[service management validation]

ASCSPD-45 | The SpaceCommunicationServiceProfileRef parameter value of the ASCSP—SR shall
be equal to the SpaceCommunicationServiceProfideld parameter of the ASCSP-1 that

5.3.8 AddSpaceCommunicationserviceProfileFailedReturn (ASCSP-FR)

MESSAGE (CM = UM)

5.3.8.1 General

THe AddSpaceCommunicationServiceProfileFailedReturn

mpssage

copforms to the data set composition and relationship requirements for, and inherjts the
parameters of, the <<Fai kedReturn>> stereotype, as specified in table 3-10. Figyre 5-6

is the message structure class diagram for the ASCSP-FR message.

<<failedReturn>>

FailedReturn

AddSpaceCommunicationServiceProfile-

» :

1 1.*

SpaceCommunicationService-
ProfileReference

<<error>>
AscspError

spaceCommunicationProfileRef

Figure 5-6: ASCSP-FR Message Structure Class Diagram
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5.3.8.2 Parameters

The contents of the SpaceCommunicationServiceProfileReference data set are
defined in table 5-28.

The AscspError dataset of the AddSpaceCommunicationServiceProfile-
FailedReturn message conforms to the data set composition and relationship
requirements for, and inherits the parameters of the <<Error>> data set stereotype, which

contaips—a—d-a C—para e orDiac S )
Table[5-31 defines the additional values of the diagnostic parameter for Othe
AscspError data set, identifies the CM and data set composition service manageme¢nt
requirgments that result in that diagnostic value being returned, and identifies the
contenjts of the erroredltem and additionallnformation parameters that
accompany each diagnostic value.
Table 5-31: AscspError Data Set diagnostic Parameter Definition
/| Parameter or
NS Data Set Corjtent of
diagnostic KQ Identified by addiftional
value Definition/Description | & Rgmt erroredltem | Information
‘carrfjerProfileld There is a Carrier Profile with this\} ASCSPD- |carrier- n/a
value| already in identifier already registered at €M 03 Profileld
use’ for the referenced Service
Agreement.
‘spac¢Communication |There is a Space Communication | ASCSPD- |spaceCommuni- |n/a
ServigceProfileld  |Service Profile withi this identifier 41 cationService
value| already in already registered)at CM for the Profileld
use’ referenced Service Agreement.
‘excegds ASCSP~{would cause the ASCSPC- |carrier- n/a
maxCalrrierProfiles’ [number,of Carrier Profiles to 04 Profileld
exceed maxCarrierProfiles.
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Parameter or
Data Set Content of
diagnostic Identified by additional
value Definition/Description Rgmt erroredltem | Information
‘mutually Two or more parameters of the ASCSPC- |One of the n/a
incompatible ASCSP-1 contain mutually 06, mutually
parameter values’ |incompatible values. ASCSPD- |incompatible
14, parameters (see
ASCSPD- | GRD-0026, table
15, 3-12)
ASCSPD-
16,
ASCSPD-
17,
ASCSPD-
18,
ASCSPD-
19,
ASCSPD-
20,
ASCSPD-
214
ASCSPD-
22,
ASCSPD-
23,
ASCSPD-
39
‘npn-conformant to [The contents of thé\parameter ASCSPD- |The Bilateral- |n/q
dajta set bilateralCarrierProfile 04 Carrier-
composition and Data in the Profile data set
reflationship BilateralCarrierProfile
reguirements of data sef'do not meet the relevant
! r_]d icated data set composition and
billateral format’ relationship requirements.
ASCSPD- |The Bilateral-
The contents of the parameter 05 TsM data set
bilateralTsMData in the
Bilateral TsM data set do not
meet the relevant data set
composition and relationship
requirements. ASCSPD- |The Bilateral-
06 DataSink data
The contents of the parameter et
bilateralDataSinkData in
the Bi lateralDataSink data
set do not meet the relevant data
set composition and relationship
requirements.
‘operation timeout’ |[See table 3-11. 3PP-0104b
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Parameter or

Data Set Content of
diagnostic Identified by additional
value Definition/Description Rgmt erroredltem | Information
‘Transfer Service A SLS Transfer Service Profile is | ASCSPD- |One of the transfer | The name of the
Profile referenced |referenced by more than one 26 service mapping | Transfer Service
by multiple carrier in the Space (XXXTsM) data set | Profile that is
carriers in the Communication Service Profile. that contains one of |referenced
same Space the multiple multiple times.
Communication
s, references to the
Servige—Froftie same SLS Transter
Service Profile.
‘parameter value The value of the parameter is not ASCSPC- | The parameter of |m/a
not supported by within the values permitted by the 05, the ASCSP-1 that
referenced Service |corresponding Service Agreement is in violation
Agreement’ parameter.
ASCSPD- | r401Sub-
25 carrier
ASCSPD- |f401SpacelLink
07 Carrier-
AgreementRef
ASCSPD- | r401SpacelLink
13 Carrier-
AgreementRef
ASCSPD- [channel-
24 Assignment
‘no majtching The transferService- ASCSPD- |transfer- n/a
transferService- ProfileRef parameter 11, Se rvice-
Profilleld for references an SLS Transfer AscspD- |ProfileRef
tran? erservice- Service Profile or Retrieval 12
ProfilleRef’ Transfer Service Profile that is not | ASCSPD-
available.at CM. 32
ASCSPD-
33
ASCSPD-
34
‘multiple The Space Communication | ASCSPD- |dataSinkld value of the
appearances of’the |Service Profile contains 35 repeatefl Data
same dataSinkid’ two or more Data Sinks with the Sink ID
same value for the dataSinkld
parameter.
NOTE - For each instance of the
repeated dataSinkld,
there is a separate
AscspError data set.
‘Inappropriate The type or configuration of a ASCSPD- |transferSer- |value of the
Transfer Service Transfer Service Mapping or Data 37 viceProfile- |transferSer-
Mapping or Data Sink is inappropriate for the Ref viceProfile-
Sink for bilateral |Bjateral Carrier Profile to which it or ) Ref or
carrier’ is attached. dataSinkld dataSinkld
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diagnostic Identified by additional
value Definition/Description Rgmt erroredltem | Information

Parameter or
Data Set

Content of

‘no outlet for No transfer services or data sinks ASCSPD- |RafProd n/a
data’

included as outlets for the data 31 )
from the return link symbol BilateralCar-
stream. ASCSPD- |rierProfile

33

‘other’

The operation has failed due to an | ASCSPC- | The invalid Text-string

error that is local to the Service 07 parameter or data | des
Agreement. set that causes the  '\oc|
violation

cription of the
al error

5.

Table 5-32 defines the data set composition and relationship requirements for the AS
message that are in addition to those of the <<FailedReturnWithDenial>>
reotype.

FR
std

T

3.8.3 Data Set Composition and Relationship Requirements

able 5-32: Data Set Composition and Relationship:Requirements for the ASCSH

CSP-

_FR

AS

CSPD-46

The spaceCommunicationServiceProfileRef parameter value of the ASCSP-
be equal to the spaceCommunicationServiceProfileld parameter of the ASCS
attempted to invoke the operation.

[service management validation]

FR shall
P—1 that

AS

CSPD-47

The ASCSP-FR shall contain one SpaceCommunicationServiceProfileRefer
data set.
[syntactic validation]

ence

AS

CSPD-48

The ASCSP-FR shall ¢ontain one or more ASCSPError data sets.
[syntactic validation]

AS

CSPD-49

If the cause of the failure is ‘Transfer Service Profile referenced by

multiple carriers in the same Space Communication Service Pr
the ASCSP=£R shall contain one ASCSPError data set for each transfer service mappin
set that Contains a repeated value for the transferServiceProfileRef parameter.

pfFile’,
b data
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5.4 DELETE_SPACE_COMMUNICATION_SERVICE_PROFILE (DSCSP)
OPERATION

5.4.1 PURPOSE

The DELETE_SPACE_COMMUNICATION_SERVICE_PROFILE (DSCSP) operation is
used by UM to instruct CM to remove a previously installed Space Communication Service

Profile from the set of Space Communication Service Profiles available at CM for a given
Service Agreement

5.4.2 | PROCEDURE

5.4.2.1 The DSCSP operation is defined to be a two-phase operation in accordance with the
operatiion procedure pattern specified in 3.4.1.

5.4.2.2 The DSCSP operation is defined in terms the following messages:
— | DeleteSpaceCommunicationServiceProfilelnvocation (DSCSP-I));

— | DeleteSpaceCommunicationServiceProfileSuccessfulReturn
(DSCSP-SR);

— | DeleteSpaceCommunicationServiceRrofileFailedReturn (DSCSP-
FR).

5.4.2.3 The message sequence diagram for’the DELETE_SPACE_COMMUNICATION| -
SERVIICE_PROFILE operation is defined by applying the following argument list to the

stereofyped sequence diagram for the two-phase operation procedure pattern specified|in
3.4.1.7:

twoPhaseOperationPracedurePatternSequence {UM, CM, DSCSP-1,
DSCSP-SR, DSCSP-FR}

5.4.2.4 The activityydiagram for the DELETE_SPACE_COMMUNICATION_SERVICE| -
PROF|ILE operation is defined by applying the following argument list to the stereotyped
activitly diagrafm for the two-phase operation procedure pattern specified in 3.4.1.4:

twoPphaseOperationProcedurePatternActivity {UM, CM, DSCSP-1,
DSCSP-SR, DSCSP-FR,

dscspRoutineTimeout,
dscspUrgentTimeout}
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5.43 REQUIREMENTS

5.4.3.1 UM Requirements for the DELETE_SPACE_COMMUNICATION_-
SERVICE_PROFILE Operation

The UM requirements for the DSCSP operation are defined in table 5-33.

Table 5-33: UM Requirements for the DSCSP Operation

DS

CSPU-01

UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures as sp
in3.4.1.5.1.

ecified

DS

CSPU-02

UM shall conform to all DSCSP- I Data Set Composition and Relationship Requiréments
creating and transmitting an DSCSP-1 as specified in table 5-35.

when

DS

CSPU-03

UM should send DSCSP-I messages that are valid with respect to all seryic® management
validation requirements for CM as defined in table 5-34.

DS

CSPU-04

UM shall validate that a received DSCSP-SR or DSCSP-FR confotnis’to all DSCSP-SR

pr

DSCSP-FR syntactic validation requirements specified in table 9-36 or table 5-38, respectively. If

the return fails any of the syntactic validation requirements, UM/’shall process the messagg
containing the syntactically invalid return in accordance with the Invoker Requirements fo
Phase Operation Procedures.

set
r Two-

DS

CSPU-05

UM shall validate that a received DSCSP-SR or DSCSP-FR conforms to all DSCSP-SR

DSCSP-FR service management validation requiréments specified in table 5-36 or table 5
respectively. If the return fails any of the servie¢“management validation requirements, UN
process the service management-invalid returirin accordance with the Invoker Requiremert
Two-Phase Operation Procedures.

br
38,

1 shall
nts for

Th

4.3.2 CM Requirements for the DELETE_SPACE_COMMUNICATION_-
SERVICE_PROFILE Qperation

e CM requirements for the DPSCSP operation are defined in table 5-34.
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Table 5-34: CM Requirements for the DSCSP Operation

DSCSPC-01 | CM shall conform to all Performer Requirements for Two-Phase Operation Procedures as
specified in 3.4.1.5.2.

DSCSPC-02 | CM shall validate that a received DSCSP-1 conforms to all DSCSP-1 syntactic validation
requirements specified in table 5-35, Data Set Composition and Relationship Requirements for the
DSCSP-1. If the DSCSP-1 fails any of the syntactic requirements, CM shall process the message
set containing the syntactically invalid return in accordance with the Performer Requirements for
Two-Phase Operation Procedures.

DSCS C02 LN chall Ldatathaottlbo NCCCD B £ £ Hpccop 1 2 + Ldats
TP U IV SIIATT vV Aarragatotrat thiv oo oJT T CUTITOTTIITS O alt OOooOT T SCTVICCUTIIAaITa ST T v arraration]

requirements specified in this table and table 5-35, Data Set Composition and Relationship
Requirements. If the DSCSP-1 fails any of the service management requirements, CM_ghall cqase
processing the DSCSP-1 and respond to UM with an DSCSP-FR message. The content/of thej
DSCSP-FR depends on the nature of the validation failure, and is specified in table-5<37.
DSCSHC-04 | CM shall validate that the spaceCommunicationServiceProfileRefmatches the
spaceCommunicationServiceProfileld for a Space Communication Service Profilg
within the context of the referenced Service Agreement.

[service management validation]

DSCSHC-05 | CM shall validate that there are no pending or executing Service Packages referencing the Spage
Communication Service Profile to be deleted.
[service management validation]
DSCSHC-06 | CM shall validate that there are no Space Link Events Profiles referencing any of the Space Lihk
Carrier Profiles that are defined as part of that Space Gomimunication Service Profile to be
deleted.

[service management validation]

DSCSHC-07 | If enforceOwnership is “true’ in the Service Agreement, CM shall validate that the
smSource associated with the DSCSP-1 isthe name of the owner of the Space Communication
Service Profile associated with the spaceCommunicationServiceProfileld referenged
by the spaceCommunicationServiceProfileRef in the DSCSP-1.

[service management validation]

DSCSHC-08 | If the Complex has locally defined DSCSP-1 relationship requirements in addition to those
specified in this Recommended Standard, CM shall validate that the DSCSP-1 conforms to all
such local requirements:

[service managementValidation]

DSCSHC-09 | If the DSCSP- }-1s.valid, CM shall:

a) delete-thereferenced Space Communication Service Profile and any Carrier Profiles
defined by it;

b) femove the Carrier Profiles as counting against the maxCarrierProfiles parametg¢
of the Service Agreement; and

¢)/ return a DSCSP-SR.

£ [perform operation]

DSCSPC@ CM shall conform to all DSCSP-SR Data Set Composition and Relationship Requirements when

41 d+ 142 Inladaledn Elain] iFad aan tolla £ 2O
CICatrE antutraiStirE—diro o G ot O AS SPLUTTICU T tAUTC OO0 O

DSCSPC-11 | CM shall conform to all DSCSP-FR Data Set Composition and Relationship Requirements when
creating and transmitting an DSCSP-FR as specified in table 5-38.

—
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5.4.4 DeleteSpaceCommunicationServiceProfilelnvocation (DSCSP-1)
MESSAGE (UM > CM)

5.44.1 General

The DeleteSpaceCommunicationServiceProfilelnvocation message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<lnvocation>> stereotype, as specified in 3.3.5.3.2. Figure 5-7 is

thp mpccagp structure class rﬁagram forthe DSCSP-1 mpccagp

<<invocation>>
DeleteSpaceCommunicationService-
Profilelnvocation

1
1
SpaceCommunicationServiceProfile-
Reference

spaceCommunicationServiceProfileRef

Figure 5-7: DSCSP-1 Message Structure Class Diagram

5.4.4.2 Parameters
The contents of the SpaceCommUnicationServiceProfileReference data pet are
defined in table 5-28.

5.4.4.3 Data Set Composition and Relationship Requirements
Table 5-35 definesthe data set composition and relationship requirements for the DSGSP-1

m¢ssage.

Table5-35: Data Set Composition and Relationship Requirements for the DSCSP-1

DSCSPD-01 | The DSCSP-1 shall contain one SpaceCommunicationsServiceProfileReference
data set.
[syntactic validation]
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545 DeleteSpaceCommunicationServiceProfileSuccessfulReturn (DSCSP-
SR) MESSAGE (CM > UM)

5.45.1 General

The DeleteSpaceCommunicationServiceProfileSuccesstulReturn message
conforms to the data set composition and relationship requirements for, and inherits the

parameters of, the <<SuccessfulReturn>> stercotype, as specified in 3.3.5.3.3.2.
Figur LN 8 1o tho maccaga afvnnhIrn claoce diaarany forr fhe DSCSP SD messago

T T TIIT T S T Ot oo TO T O TTooy ST S o ToT—or T IO ST

<<successfulReturn>>
DeleteSpaceCommunicationService-
ProfileSuccessfulReturn

1
1
SpaceCommunicationServiceProfile-
Reference

spaceCommunicationServiceProfileRef

Figure 5-8: DSCSP-SR Message Structure Class Diagram

5.4.5.2 Parameters

The c¢ntents of the SpaceCommunicationServiceProfileReference data set are
defined in table 5-28.

5.4.5.3 Data Set Compositionand Relationship Requirements

U
|

Table |5-36 defines the data set composition and relationship requirements for the DSCS
SR mgssage.

Table 5-36: DataxSet Composition and Relationship Requirements for the DSCSP-SR

DSCSPD-02 | The.PSCSP-SR shall contain one SpaceCommunicationServiceProfileReferenc

« data set.

(-~ | [syntactic validation]
DSCSP])—T}(:’) TIIC -DPG.\.:CCUIIIIIIUI 1 ;uat;Ln ISUI Vv ;\.;UPI Uf; :URUf Pa1a1uctc1 valuc Uf t}lC DSCSP SR Jlall
be equal to the spaceCommunicationServiceProfileRef parameter of the DSCSP-1
that invoked the operation.

[service management validation]

4%
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54.6 DeleteSpaceCommunicationServiceProfileFailedReturn (DSCSP-FR)
MESSAGE (CM > UM)

5.46.1 General

The DeleteSpaceCommunicationServiceProfileFailedReturn message
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<Fai ledReturn>> stereotype, as specified in table 3-10. Figure 5-9

1S he mpccagp structure class rﬁagram forthe DSCSP_ER mpccagp

<<failedReturn>>
DeleteSpaceCommunicationServiceProfile-
FailedReturn

1 1
1 1.*
SpaceCommunicationService- <<error>>
ProfileReference DscspError

spaceCommunicationServiceProfileRef

Figure 5-9: DSCSP-FR Message Structure Class Diagram

5.4.6.2 Parameters

THe contents of the SpaceCommunicationServiceProfileReference data et are
defined in table 5-28.

The DscspError dataset’of the DeleteSpaceCommunicationServiceProfiile-
Fai ledReturn message conforms to and inherits the parameters of the <<Error>p data
sef stereotype, which contains a diagnostic parameter of the <<ErrorDiagnostic>>
stgreotype. Table/5-37 defines the additional values of the diagnostic parameter for the
DgcspError-data set, identifies the CM and data set composition service management
requirements that result in that diagnostic value being returned, and identifies the
coptents;“of the erroredltem and additionallnformation parametery that
acg¢ompany each diagnostic value.
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Table 5-37: DscspError Data Set diagnostic Parameter Definition

Parameter or Data Content of
diagnostic Set Identified by additional
value Definition/Description Rgmt erroredltem Information
‘operation See table 3-11. 2PC-0103
timeout’
‘referenced The referenced Space DSCSPC- |spaceCommuni- | Value of the
Space Communication Service Profile 05 cati (_)nServi ce- [service-
Commupication eanfot-be-deleted-beeatise—tis ProfileRef Daf"(agﬂD >F of a
Service Profile |pound to a pending Service Service PacKage that
bound| to pending |p,ckage. is bound to the
Servifce Package’ Spaté
Communication
Service Proffle
‘referenced The referenced Space DSCSPC- [carrierProfile
Space Communication Service Profile 06 Id of the
Commupication cannot be deleted because it SpaceL inks
Servige Profile | ontains a carrier profile that is CarriéerProfile
contalins a bound to an available Space dataset'that is
carrier profile ;i\ pyen profile. referenced by an
operational Space
Link Events Profile
‘referenced The referenced DSESPC- |spaceCommuni- |n/a
spaceCommunica- |spaceCommunication- 04 cationService-
tionsService- ServiceProfileld is not ProfileRef
Profifleld registered at CM within the
unknopwn’ context of the referenced Service
Agreement.
‘smSolirce not The value of the smSource for [ DSCSPC- |SmSource n/a
the oner’ the SmMessageSet containing 07
the DSCSP-Isisihot the owner
of the target'Space
Communication Service Profile.
‘other’ Theopetation has failed due to DSCSPC- |The invalid Text-string
an.erfor that is local to the 08 parameter or data set | description qf he
Sétvice Agreement. that causes the local error
violation
5.4.6.3 .Data Set Composition and Relationship Requirements

Table 5-38 defines the data set composition and relationship requirements for the DSCSP-
FR message that are in addition to those of the <<FailedReturnWithDenial>>

stereotype.
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Table 5-38: Data Set Composition and Relationship Requirements for the DSCSP-FR

DSCSPD-04 | The DSCSP-FR shall contain:
a) one SpaceCommunicationServiceProfileReference data set; and
b) one or more DSCSPError data sets.

[syntactic validation]

DSCSPD-05 | If the cause of the failure is ‘referenced Space Communication Service Profile
contains a carrier profile that is bound to a pending Service

Package’, the DSCSP-FR shall contain one DSCSpError data set for each Service Package
41 PR | 1 4 4L yal - AnY el el s 41 - - % h B DS - e
uUldl IS DUUIIU U UIVU CUalllCl T TUITIC dal UIC UITIv tIiat SCIVILUD ulauagcuu:ut vdaliuatiUll IS dtlvInn ted.

DSCSPD-06 | If the cause of the failure is ‘referenced Space Communication Service, Prpfile
contains a carrier profile that is bound to an operational "Space

Link Events Profile’, the DSCSP-FR shall contain one DSCSpError datasset for each
Space Link Events Profile that is bound to the Carrier Profile at the time that §etvice management
validation is attempted.
DSCSPD-07 | The spaceCommunicationServiceProfileRef parameter value of the DSCSP—FR shall
be equal to the spaceCommunicationServiceProfileld patameter of the DSCSP-1 that
invoked the operation.

[service management validation]
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55 QUERY_SPACE_COMMUNICATION_SERVICE_PROFILE (QSCSP)
OPERATION

5.5.1 PURPOSE

The QUERY_SPACE_COMMUNICATION_SERVICE_PROFILE (QSCSP) operation is used
by UM to request a copy of Space Communication Service Profile that is already available at
CM for a given Service Agreement.

5.5.2 | PROCEDURE

5.5.2.1 The QSCSP operation is defined to be a two-phase operation in accordanee with the
operatjion procedure pattern specified in 3.4.1.

5.5.2.2 The QSCSP operation is defined in terms of the following messages:
— | QuerySpaceCommunicationServiceProfilelnvocation (QSCSP-I));

— | QuerySpaceCommunicationServiceProfileSuccessfulReturn
(QSCSP-SR);

— | QuerySpaceCommunicationServiceRrofileFailedReturn (QSCSP-
FR).

5.5.2.3 The message sequence diagram for the QUERY_SPACE_COMMUNICATION| -
SERVIICE_PROFILE operation is defined by applying the following argument list to the

stereofyped sequence diagram for the two-phase operation procedure pattern specified|in
3.4.1.2:

twoPphaseOperationProcedurePatternSequence {UM, CM, QSCSP-1,
QSCSP-SR, QSCSP-FR}

5.5.24 The activityCdiagram for the QUERY_SPACE_COMMUNICATION_SERVICE/| -
PROF[ILE operationis defined by applying the following argument list to the stereotyped
activitly diagram for the two-phase operation procedure pattern specified in 3.4.1.4:

twoPhase@perationProcedurePatternActivity {UM, CM, QSCSP-1,
QSCSP-SR, QSCSP-FR,
gscspRoutinel imeout,
gscspUrgentTimeout}
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5.5.3 REQUIREMENTS

55.3.1 UM Requirements for the QUERY_SPACE_COMMUNICATION_-
SERVICE_PROFILE Operation

The UM requirements for the QSCSP operation are defined in table 5-39.

Table 5-39: UM Requirements for the QSCSP Operation

QS

CSPU-01

UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures as sp
in3.4.1.5.1.

ecified

QS

CSPU-02

UM shall conform to all QSCSP- 1 Data Set Composition and Relationship Requiréments
creating and transmitting an QSCSP-1 as specified in table 5-41.

when

QS

CSPU-03

UM should send QSCSP-1 messages that are valid with respect to all sexvice managemen
validation requirements for CM as defined in table 5-41.

[

QS

CSPU-04

UM shall validate that a received QSCSP-SR or QSCSP-FR conformis'to all QSCSP-SR

pr

QSCSP-FR syntactic validation requirements specified in table $-42 or table 5-44, respecfively. If

the return fails any of the syntactic validation requirements, UM’shall process the messagg
containing the syntactically invalid return in accordance with the Invoker Requirements fo
Phase Operation Procedures.

set
r Two-

QS

CSPU-05

UM shall validate that a received QSCSP-SR or QSCSP-FR conforms to all QSCSP-SR
QSCSP-FR service management validation requirements specified in table 5-42 or table 5
respectively. If the return fails any of the service‘management validation requirements, UN
process the service management-invalid returi'in accordance with the Invoker Requiremet
Two-Phase Operation Procedures.

br

44,

1 shall
nts for

5.9

Th

3.2  CM Requirements for the QUERY_SPACE_COMMUNICATION_-
SERVICE_PROFILE QOperation

e CM requirements for the\QSCSP operation are defined in table 5-40.
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Table 5-40: CM Requirements for the QSCSP Operation

QSCSPC-01 | CM shall conform to all Performer Requirements for Two-Phase Operation Procedures as
specified in 3.4.1.5.2.

QSCSPC-02 | CM shall validate that a received QSCSP-1 conforms to all QSCSP-1 syntactic validation
requirements specified in table 5-41, Data Set Composition and Relationship Requirements for the
QSCSP-1. If the QSCSP-1 fails any of the syntactic requirements, CM shall process the message
set containing the syntactically invalid return in accordance with the Performer Requirements for
Two-Phase Operation Procedures.

SCS C02 LN chall Ldatathaottlbo ACCCD B £ £ Hoccop 1 2 + Ldats
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requirements specified in this table and table 5-41, Data Set Composition and Relationship
Requirements. If the QSCSP-1 fails any of the service management requirements, CM ghall cqase
processing the QSCSP-1 and respond to UM with an QSCSP-FR message. The content/of thej
QSCSP-FR depends on the nature of the validation failure, and is specified in table-5=43.
QSCSHC-04 | CM shall validate that the spaceCommunicationServiceProfileRefmatches the
spaceCommunicationServiceProfileld for a Space Communication Service Profilg
within the context of the referenced Service Agreement.

[service management validation]

QSCSHC-05 | If the Complex has locally defined QSCSP- 1 relationship requiremerits in addition to those
specified in this Recommended Standard, CM shall validate thatthe QSCSP-1 conforms to all
such local requirements.
[service management validation]
QSCSHC-06 | If the QSCSP-1 is valid, CM shall create a copy of thérequested Space Communication Servige
Profile and return it in a QSCSP-SR.
[perform operation]

QSCSHC-07 | CM shall conform to all QSCSP-SR Data Set:€omposition and Relationship Requirements when
creating and transmitting an QSCSP-SR as\specified in table 5-42.
QSCSHC-08 | CM shall conform to all QSCSP-FR Data Set Composition and Relationship Requirements when
creating and transmitting an QSCSP<ER as specified in table 5-44.
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5.5.4 QuerySpaceCommunicationServiceProfilelnvocation (QSCSP-1)

MESSAGE (UM - CM)

55.4.1 General

The

QuerySpaceCommunicationServiceProfilelnvocation

message

conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<lInvocation>> stereotype, as specified in 3.3.5.3.2. Figure 5-10 is

thp mpccagp structure class rﬁagram for-the QQPQD—' mpccagp

5.9

TH
de

5.9

<<invocation>>
QuerySpaceCommunicationService-
Profilelnvocation

1
1
SpaceCommunicationServiceProfile-
Reference

spaceCommunicationServiceProfileRef

Figure 5-10: QSCSP-1 Message Structure Class Diagram

).4.2 Parameters

fined in table 5-28.

4.3 Data Set Composition and Relationship Requirements

e contents of the SpaceCommunicationServiceProfileReference data pet are

Table 5-41 defines the(data set composition and relationship requirements for the QSGSP-1

mg

ssage.

Table 5-41x Data Set Composition and Relationship Requirements for the QSCSP-1

QS

% data set.

CSRQ\& The QSCSP-1 shall contain one SpaceCommunicationServiceProfileReferepce

[syntactic validation]
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55.5 QuerySpaceCommunicationServiceProfileSuccessfulReturn (QSCSP-
SR) MESSAGE (CM-> UM)

5.5.5.1 General

The QuerySpaceCommunicationServiceProfileSuccessfulReturn message
conforms to the data set composition and relationship requirements for, and inherits the

parameters

the <<SnhacaeCommunicationSaerviceRProfile=> cstereotune{(as—specified4n-S52
SOHHHHH-Ga oo A -ce—o-H+e o=

of, the <<SuccessftulReturn>> stereotype (as specified in 3.3.5.3.3.2), and

Figurq 5-11 is the message structure class diagram for the QSCSP-SR message.

5.5.5.2 Parameters

Space stereotype—(as—specified—in-5-24).

<<successfulReturn>>,
QuerySpaceCommunicationServiceProfileSuccessfulReturn

. i

<<spaceCommunicationServiceProfile>> SpaceCommunicationServiceProfile-
SpaceCommunicationServiceProfile- Reférence
Content

spaceCommunicationServiceProfileRef

Figure 5-11: QSCSP-SR Message Structure Class Diagram

The c¢ntents of the SpaceCommunicationServiceProfileReference data set are

defined in table 5-28.

5.5.5.3 Data Set Composition and Relationship Requirements

Table|5-42

SR mgssage.

Table 5-42: Data Set Composition and Relationship Requirements for the QSCSP-SR

defines the data’set composition and relationship requirements for the QSCSP-

QSCSPD-
>

The QSCSP-SR shall contain:
a) one SpaceCommunicationServiceProfileReference data set; and.

byone SpaceCommurmicationServicePTofrieConmtentdataser.
[syntactic validation]

QSCSPD-03

The spaceCommunicationServiceProfileRef parameter value of the QSCSP-SR shall
be equal to the spaceCommunicationServiceProfileld parameter of the QSCSP-1 that
invoked the operation.

[service management validation]
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55.6 QuerySpaceCommunicationServiceProfileFailedReturn (QSCSP-

FR) MESSAGE (CM = UM)

5.5.6.1 General

The QuerySpaceCommunicationServiceProfileFailedReturn

message

conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<Fai ledReturn>> stereotype, as specified in table 3-10. Figure 5-12

ls he meccaage otrnotiira olaoce Adiagranm for tha ﬁQPQD ED message

TIT IO S T ot o T ta T T ooty ST S TotTT TOT o

IO ST

<<failedReturn>>

FailedReturn

QuerySpaceCommunicationServiceProfile-

1

SpaceCommunicationService-
ProfileReference

<<error>>
QscspError

spaceCommunicationServiceProfileRef

5.%.6.2 Parameters

Figure 5-12: QSCSP-FR Meéssage Structure Class Diagram

THe contents of the SpaceCommunicationServiceProfileReference data et are

defined in table 5-28.

The QscspError data set of the QuerySpaceCommunicationServiceProfiile-
FailedReturn®message conforms to the data set composition and relatipnship
requirements for,»and inherits the parameters of, the <<Error>> data set stereotype, |[which
coptains a_dragnostic parameter of the <<ErrorDiagnostic>> stereotype. |Table

5

43 defines the additional values of the diagnostic parameter for the QscspHError

data sety identifies the CM and data set composition service management requiremenyts that
requlD in that diagnostic value being returned, and identifies the contents pf the

erroredltem and additionallnformation parameters that accompany each

diagnostic value.
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Table 5-43: QscspError Data Set diagnostic Parameter Definition

Parameter or Data Content of
diagnostic Set Identified by additional
value Definition/Description Rgmt erroredltem Information
‘operation See table 3-32. 2PC-0103
timeout’
‘referenced The referenced space- QSCSPC- [spaceCommuni- |n/a
spaceCommunica- |CommunicationService- 04 cationService-
tionService- Profileld-isnotresistered-at ProfileRef
Profilleld CM within the context of the
unknown’ referenced Service Agreement.
‘other’ The operation has failed due to QSCSPC- |The invalid Text-string
an error that is local to the 05 parameter or data set |description ¢f the
Service Agreement. that causes the local error
violation
5.5.6.3 Data Set Composition and Relationship Requirements for QSCSP-FR

Table [5-44 defines the data set composition and relationship requirements for the QSCS
FR mpessage that are in addition to those of the <<FailedReturnWithDenial

stereotype.

Tablg 5-44: Data Set Composition and Relatignship Requirements for the QSCSP-H

U
|

R

QSCSHD-04

The QSCSP-FR shall contain:
a) one SpaceCommunicationServiceProfileReference data set; and
b) one or more QSCSPError, data sets.

[syntactic validation]

QSCSPD-05

The spaceCommunicationServiceProfileRef parameter value of the QSCSP-FR s

hall

be equal to the spaceCommunicationServiceProfileld parameter of the QSCSP-1 [that
invoked the operation:
[service management validation]

56 ADD_SPAGECLINK_EVENTS_PROFILE (ASLEP) OPERATION

5.6.1 | PURPOSE

The D_QPA(‘F_l INK_F\/FNTQ_PROI:H E (ASI FP) inm‘rinn isused bv UM to add a

Space Link Events Profile to a set of profiles already available at the CM for a given Service
Agreement.

5.6.2 PROCEDURE

5.6.2.1 The ASLEP operation is defined to be a three-phase operation in accordance with
the operation procedure pattern specified in 3.4.2.
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5.6.2.2 The ASLEP operation is defined in terms of the following messages:

AddSpaceLinkEventsProfilelnvocation (ASLEP-1);

AddSpacelLinkEventsProfileAcknowledgedReturn (ASLEP-AR);

AddSpaceLinkEventsProfileSuccesstulReturn (ASLEP-SR);
— AddSpaceLinkEventsProfileFailedReturn (ASLEP-FR).

5.6.2.3 The message sequence diagram for the ADD_SPACE_LINK_EVENTS_ PRQFILE
opgration is defined by a pplying the following argument list to the stereotypéd, sequence
diggram for the three-phase operation procedure pattern specified in 3.4.2.2:

threePhaseOperationProcedurePatternSequence {UM,CM, ASLEP-
ASLEP-AR, ASLEP-SR,
ASLEP-FR}

-—
-

5.6.2.4 The activity diagram for the ADD_SPACE_L INK<EVENTS_PROFILE opg¢ration
is fefined by applying the following argument list to the steércotyped activity diagram for the
thiee-phase operation procedure pattern specified in 3.4:2.4:

threePhaseOperationProcedurePatternActivity {UM, CM, ASLEP-1,
ASLEP-SR, ASLEP-SR,
ASLEP-FR,
aepRoutineTimeoyt,
aepUrgentTimeout}
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5.6.3 REQUIREMENTS
5.6.3.1 UM Requirements for the ADD_SPACE_LINK_EVENTS_PROFILE Operation

The UM requirements for the ASLEP operation are defined in table 5-45.

Table 5-45: UM Requirements for the ASLEP Operation

ASLEPU-1 | UM shall conform to all ASLEP-1 Data Set Composition and Relationship Requirements whep
creating and transmitting an ASLEP-1 as specified in table 5-57 and table 5-60.
ASLEPU-2 | UM shall conform to all Invoker Requirements for Three-Phase Operation Procedures‘as specified
in3.4.2.5.1.

ASLEPU-3 | UM should send ASLEP- I messages that are valid with respect to all service mandgement
validation requirements for CM as defined in table 5-57.

ASLEPU-4 |UM shall validate that a received ASLEP-AR, ASLEP-SR or ASLEP-FR tonforms to all
ASLEP-AR, ASLEP-SR or ASLEP-FR syntactic validation requiremehts specified in table 5
table 5-63, or table 5-65, respectively. If the return fails any of the syntactic validation
requirements, UM shall process the message set containing the syntactically invalid return in
accordance with the Invoker Requirements for Three-Phase Operation Procedures.

ASLEPU-5 |UM shall validate that a received ASLEP-AR, ASLEP-SR"or ASLEP-FR conforms to all
ASLEP-AR, ASLEP-SR or ASLEP-FR service managément validation requirements specifie
in table 5-62, table 5-63, or table 5-65, respectively. If the return fails any of the service
management validation requirements, UM shall process the service management-invalid return| in
accordance with the Invoker Requirements for Three-Phase Operation Procedures.

62,

o,

5.6.3.2 CM Requirements for the ADD_(SPACE_LINK_EVENTS_PROFILE Operatign

The CM requirements for the ASLEP ‘eperation are defined in table 5-46.

Table 5-46: "\CM Requirements for the ASLEP Operation

ASLEPC-01 |CM shall conform to all Performer Requirements for Three-Phase Operation Procedures as
specified(in374.2.5.2.

ASLEPC-02 |CM shall*validate that a received ASLEP-1 conforms to all ASLEP-1 syntactic validation
requirements specified in table 5-57 and table 5-60. If the ASLEP-1 fails any of the syntacti
requirements, CM shall process the message set containing the syntactically invalid return in
,(‘ accordance with the Performer Requirements for Three-Phase Operation Procedures.
ASLEPC@\ CM shall validate that the ASLEP-1 conforms to all ASLEP-1 service management validatiqn
Tequirements specilied 1n table 5-57 and table 5-0U, Data Set Composition and Relationship
Requirements. If the ASLEP-1 fails any of the service management requirements, CM shall
cease processing the ASLEP- 1 and respond to UM with an ASLEP-FR message. The content of
the ASLEP-FR depends on the nature of the validation failure, and is specified in table 5-64.
ASLEPC-04 |CM shall validate that the ASLEP-1 would not cause the number of Space Link Events Profiles
to exceed the maxSpacelL inkEventsProfi les for the referenced Service Agreement.
[service management validation]
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ASLEPC-05 |CM shall validate that each ASLEP- I parameter that is constrained by the referenced Service
Agreement is consistent with such constraints.

[service management validation]

ASLEPC-06 |CM shall validate that all ASLEP- I parameter values that are related to each other (as defined in
the Data Set Composition and Relationship Requirements) contain mutually compatible values.
[service management validation]

ASLEPC-07 |If the Complex has locally defined ASLEP-1 relationship requirements in addition to those
specified in this Recommended Standard, CM shall validate that the ASLEP-1 conforms to all
such local requirements.

[service management validationl
L O J

ASLEPC-08 [Ifthe Bi lateralSpaceLinkEventsProfi le data set is used in the ASLEP- I,thgn CM
shall validate that the Bi lateralSpaceLinkEventsProfi le data set composition and
relationship requirements for the format indicated by parameter
bilateralSpaceLinkEventsProfileFormatld are met.
[service management validation]
ASLEPC-09 |If the ASLEP-1 passes all syntactic and service management validation,\CM shall:
a) add the Space Link Events Profile to the set of active Space Link' Events Profiles ayjailable
at CM;
b) count the Space Link Events Profile as applying against the
maxSpaceLinkEventsProfi les parameter ofthe Service Agreement;
c) and send an ASLEP-SR message to UM.
[perform operation]
ASLEPC-10 |CM shall conform to all ASLEP-SR Data Set Composition and Relationship Requiremer]ts when
creating and transmitting an ASLEP-SR as specified in table 5-63.
ASLEPC-11 |CM shall conform to all ASLEP-FR Data Set:Composition and Relationship Requiremer]ts when
creating and transmitting an ASLEP-FR-as*specified in table 5-65.
ASLEPC-12 |CM shall conform to all ASLEP-AR Data Set Composition and Relationship Requiremer]ts when
creating and transmitting an ASLEP+AR as specified in table 5-62.
ASLEPC-13 | CM shall validate that every [R}F]SpaceLinkEvents data set in
SpacelLinkEventsProfike is in conformance with the parameters of the Space Lin
Carrier Profile indicated by-the applicable carrierProfileRef and referenced
serviceAgreementReT.
[service management validation]

]
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5.64 <<SmSpacelLinkEventsProfile>>DATA SET STEREOTYPE

5.6.4.1 General

The <<SmSpaceLinkEventsProfile>> data set sterecotype captures the parameters
and data set relationships that are common among messages that create Space Link Events

Profiles or report their contents.

<<SmSpacelL inkEventsProfi le>> data set stereotype as a class diagram.

Figure 5-13 shows the message structure of the

<<smSpaceLinkEventsProfile>>

TimeReferenceSpecificat|on

RSpaceLinkEvents

carrierProfileRef

b+
RSpacelLinkAvailableState
1 rEirpOffset
1
0.
RSpacellinkChangeEvent
rEirpOffse
rPolarizatign
0.*

—1 RSpaceLinkDataTransportState

1

0.*

RSpaceLinkDataTransportChangeEvent

{at least one}

timeReference

| Ordered by I
~"| stateStartTime

SpaceLinkState

availableStatelnstanceNo
stateStartTime
stateStartTimeWindowLead
stateStartTimeWindowLag
stateEndTime
stateEndTimeWindowLead
stateEndTimeWindowLag
umAdvisory

SpaceLink Change Event time:
must be within parent

| SpaceLinkAvailable State

window and ordered by time&
)

. Transport State time%tﬁﬂst be ]\ o
.| within parent space |i T

availability wi nd ordered
by time K

.

ardered by eventTime

Tr hange Event times[\
| nust be within parent Data
< LT ort State window and

1
K 1
0 FSpaceLinkEvents
carrierProfileRef
1.%
FSpacelinkAvailableState
fEirpOffset
1
1
0.4
FSpaceLinkChangeEven
- fEirpOffset
fPolarization
0.*

FSpaceLinkDataTransportState ——

1

0.

T FSpaceLinkDataTransportChangeEvent

Event

RSp4celLinkDataTranportParameters.

communicgtionMode
convolutiopalCoding
modulatiorfindex
rSubcarriefFrequency
symbolRate

eventTime
eventTimeWindowLead
eventTimeWindowLag
eventinstanceNo
umAdvisory

FSpaceLinkDataTransportParameters

modulationindex
symbolRate

Figure5-13:<<SmSpaceL inkEventsProfi le>> Stereotype Structure Class

Diagram
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5.6.4.2 Parameters

The constituent data sets of the <<SmSpaceLinkEventsProfile>> stercotype are
defined in tables 5-47 through 5-56.

Table 5-47: TimeReferenceSpecification Data Set

Applicable Service

terms or absolute terms.
Allowed values are:
— ‘absolute’—All events are expressed in
absolute time;
— ‘relative’—All events are expressed in
relative time.

Data 0.) [Agreement
Parameter Name Parameter Definition/Description Data Type Units f\r\ Parameter
timgReference Indicates if the Events are expressed in relative | Enum n/a n/a

<<SmSpacelL inkEventsProfile>>

Table 5-48: RSpaceLinkEvents, FSpacelinkEvents Data Set

\d - -
\"Q Applicable Service
Data Agreement
Parameter Name Parameter Definitio\@escription Data Type Units Parameter
carrierProfileRef Contains the value of the String256 | n/a n/a
carrierProfi lel d'identifying the unique
Carrier Profile within the referenced Service
Agreement against which the [F|R] Space Link
Events data-setof the Space Link Events Profile
operates.
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Table 5-49: RSpaceLinkAvai lableState Data Set
<<SmSpacelL inkEventsProfile>>

Applicable
Service
Data Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter
availableState- A monotonically increasing positive integer. Positive n/a n/a
InstanceNo Integer
rEirpOffset The offset, if any, to the signal strength of the Integer dBm rMinELrp,
return carrier, as applied to the rEi rp parameter riaxE Lo
of the R401SpaceLinkCarrierProfile
(see table 5-10) indicated by the
carrierProfileRef parameter (see table
5-48).
NOTE- In real world operations it may be
possible to provide only an estimated
value. Establishing the range of
accuracy for such an estimate is
beyond the scope of this
recommendation.
stateStartTime Expected or predicted time at which state is UTC (if Seconds | N/a
established. absolute), af
If expressed in relative terms, then Positive relative)
stateStartTime is the time at whichan Integer (if
event is to occur expressed relative to,the relative)
scheduledCarrierStartTime.of the
SpaceCommunicationServiceResult
data set referencing the carrier,profile
associated with the space link events profile.
If expressed in absolute.terms, the time is the
spacecraft event titney(SCET).
stateStartTimeWindow- An offset that s stbtracted from the Positive seconds maxState-
Lead stateScheduledStartTime in a Space Integer ?E?g\flin I
Link EyentsResult to specify the earliest time dowLead
that/the carrier acquisition may occur.
stateStartTimeWindow- ATLOffset that is added to the Positive seconds maxState-
Lag stateScheduledStartTime in a Space Integer 'Srf;lg\f/;n I
Link Eventszesult t.o.s.pecify the latest time dowLag
that the carrier acquisition may occur.
stateEndiTime Expected or predicted time at which the state is | UTC (if Seconds | N/a
terminated. absolute), @if
If expressed in relative terms, then Positive relative)
stateEndTime is the time at which an event Integer (if
is to occur expressed relative to the relative),
scheduledCarrierStartTime of the or NULL
SpaceCommunicationServiceResult
data set referencing the carrier profile
associated with the space link events profile.
If expressed in absolute terms, the time is the
spacecraft event time (SCET).
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stateEndTimeWindowLead | An offset that is subtracted from the Positive seconds maxStatek
stateScheduledEndTime in a Space Link | Integer or ndTime-
. . . WindowLea
Events Result to specify the earliest time that NULL
the carrier lock may be lost.
stateEndTimeWindowLag An offset that is added to the Positive seconds maxStateE
stateScheduledEndTime in a Space Link | Integer or \?I?Iclig\?v[ag
Events Result to specify the latest time that the NULL
carrier lock may be lost.
umAdvisory Additional information related to a space link or | String n/a n/a
data transpart state qr r‘hangp events that TIM or
may convey to CM. If no such information is NULL
available associated with the event being
reported, the value shall be NULL.
NOTE- This information and any resulting
actions on the part of CM are not
defined in this recommendation and
are specific to the implementations
involved.
Table 5-50: FSpaceLinkAvailableState Data Set
<<SmSpacelL inkEventsProfile>>
N\ .
Q)\ Applicable
Sqrvice
\\'Q Data Agreement
Parameter Name Parameter Definitiqn&@cription Data Type Units Parpmeter
availableState- See table 5-49.
InstanceNo
fEiqpOffset The offset, if any,td'the signal strength of the Integer dBm fMinEirp,
forward carrier; applied to the fEi rp parameter TiaxEirp
of the F401SpaceLinkCarrierProfile
(see table\s-5) indicated by the
carrierProfi leRef parameter (see
table 5<48).
stageStartTime Sge table 5-49.
stageStartTimeWindow= See table 5-49.
Lead
stateStartTimeWindow- See table 5-49.
Lag
stateEndTime See table 5-49.
stageEndTimeWindowLead | See table 5-49.
stateEndTimeWindowl ag SCC ta‘ulc :_49‘
umAdvisory See table 5-49.
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Table 5-51: RSpaceL inkChangeEvent Data Set

<<SmSpacelLinkEventsProfile>>

Applicable Service
Data Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter
rEirpOffset See table 5-48.
eventTime The time at which an event is to occur. It can be UTC (if Seconds n/a
expressed in either relative terms or absolute terms. absolute), af
If expressed in relative terms, then eventTime is the fosmve " relative)
time at which an event is to occur expressed relative nlteger (i
to the stateStartTime of the container relative)
[R]F]SpaceLinkAvailableStates.
If expressed in absolute terms, the time is the
spacecraft event time (SCET).
NOTE — The absolute time for the event is returned as the
eventScheduledTime, a parameter of the
Service Package Result.
eventTimeWindowLea | Anp offset that is subtracted from the event- Positive seconds maxEventTimeWind
ScheduledTime in a Space Link Events Result to | Ifiteger owLead
specify the earliest time that the event may occur.
eventTimeWindowLag | An offset that is added to the event- Positive seconds maxEventTimeWind
ScheduledTime in a Space Link Events Resujt to | Integer owLag
specify the latest time that the event may occur:
eventingtanceNo A monotonically increasing positive integer. Positive n/a n/a
Integer
rPolarjzation See table 5-10.
umAdvispry See table 5-49.
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Applicable Service
Data Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter
fEi rpOffset See table 5-51. Integer dBm MMInEirp,
TfMaxEirp
eventTime See table 5-51.
eventTimeWindowlLead See table 5-51.
eventTimeWindowLag See table 5-51.
everjtinstanceNo See table 5-51.
fPolarization See table 5-5.
umAdvisory See table 5-49.

<<SmSpacelLinkEventsProfile>>

Table 5-53: RSpaceLinkDataTranspofstState Data Set

—-
‘\0 Data Appli¢able Service

Parameter Name Parameter Definition/Description (7, Data Type Units Agreement Parameter

avaj lableState- See table 5-49.

InsganceNo

stageStartTime See table 5-49.

stageStartTime- See table 5-49.

WingowLead

stageStartTime- See table 5-49.

WinfowLag

stageEndTime See table\5-49.

stageEndTime- See table 5-49.

WinflowLead

stageEndTime- See table 5-49.

WingowLag
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Parameter Name

Parameter Definition/Description

Data Type

Data
Units

Applicable Service
Agreement Parameter

communicationMode

The ground-spacecraft communication
mode for tracking the return carrier.
Legal values are:

‘1-way’—one way: a carrier for a
return space link only is present:

The return carrier frequency tracking is
in reference to the carrierFrequency
parameter value of the

RAOIC

Enum

n/a

r\’-I'UJ.JrJClL;CL ; 1 III\CClI L] ;CI =

Profi le data set.

NOTE — This indicates that the return
carrier frequency is being
generated in reference to an
on-board spacecraft resource
(e.g., oscillator).

‘2-way’—two way: carriers for both

forward and return space links are

present: The return carrier frequency
may be coherent with the forward
carrier as defined by the Carrier Profile

in either a

ReturnCoherenceModel data set

or a ReturnOffsetModel data set.

Both the forward and return carrier

space link service involve the same

antennaRef parameter.

‘3-way’—three way: carriers for both
forward and return space links are
present: The return carrier frequency
may be coherent with the forward
carrier frequency as defin€din a
Carrier Profile in eithét a
ReturnCoherenceNodel data set
or a ReturnOffsetModel data set.
The forward and return carrier space
link involyes different antennaRef
parangeters.

NOFE = Whether the antenna is
selected by UM or CM is
subject to the planning
agreed between the UM and
the CM.

‘3-way external network’—
Return link may be coherent with
forward carrier involving a third CM
provider. Any necessary carrier

information shall be exchanged via the
messagePrivateAnnotation
parameter in the AddSpaceL ink-
EventsProfilelnvocation
using a bilaterally agreed format.

convolutional-
Coding

See table 5-14.

modulationlndex

See table 5-5.
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Data Applicable Service
Parameter Name Parameter Definition/Description Data Type Units Agreement Parameter
rSubcarrier- See table 5-11 for definition. In this Positive Integer
Frequency context, this parameter is set to or
NULL when subcarrier is not present. NULL
symbolRate See table 5-8.
umAdvisory See table 5-49.

Table 5-54: FSpaceLinkDataTransportState Data Set
<<SmSpacelLinkEventsProfile>>

Parameter Name

Parameter Definition/Description

Data

Data Type Units

‘ 4
Mcable SerVice Agreement
N Parameter

avallableState-
InstanceNo

See table 5-49.

stageStartTime

See table 5-49.

stageStartTimeWindow-

Lead

See table 5-49.

stageStartTimeWindow-

Lag

See table 5-49.

stageEndTime

See table 5-49.

stageEndTimeWindow-

Lead

See table 5-49.

stateEndTimeWindowLag

See table 5-49.

modylationlindex

See table 5-5.

symholRate

See table 5-8.

umAdvisory

See table 5-49.

Table 5-553 FSpaceL inkDataTransportChangeEvent Data Set

<<SmSpacelLinkEventsProfile>>

Qy Data Applicable Ser\ice Agreement
Parameter(kk%e Parameter Definition/Description Data Type Units Parameter
evertTime See table 5-51.
eventTimeWindowLead See table 5-51.
eventHretHndowtag SceTabie S5
eventlnstanceNo See table 5-51.
modulationlndex See table 5-5. F401SpaceLinkCarrier-
Agreement:

modulationlndexRange

fPolarization See table 5-5.
symbolRate See table 5-8.
umAdvisory See table 5-49.
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Table 5-56: RSpaceLinkDataTransportChangeEvent Data Set

<<SmSpacelLinkEventsProfile>>

Data Applicable Service Agreement
Parameter Name Parameter Definition/Description Data Type Units Parameter
eventTime See table 5-51.
eventTimeWindowLead See table 5-51.
eventTimeWindowlLag See table 5-51.
eventingtanceNo See table 5-51.
communi¢ationMode See table 5-53.
convolutionalCoding See table 5-14.
modulatjonlndex See table 5-5. R401Spacel ink-
CarrierAgreement:
modulationlndexRange
rSubcarfierFrequency | See table 5-11 for definition. In this Positive
context, this parameter is set to Integer
NULL when subcarrier is not present. or NULL

rPolarization

See table 5-10.

symbolRate

See table 5-8.

umAdvispry

See table 5-49.
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5.6.4.3 Data Set Composition and Relationship Requirements
Table 5-57 defines the data set composition and relationship requirements for the

SmSpacelL inkEventsProfi le data sets.

Table 5-57: Data Set Composition and Relationship Requirements for all
SmSpaceLinkEventsProfile Data Sets

ASLEPD-1 A SmSpaceL inkEventsProfile data set:
a) shall contain at least one of RSpaceEvent data set or FSpaceEvent data-set;
b) may contain any combination of [R]F]SpaceEvent data sets; and
¢) shall contain one TimeReferenceSpecification data set.
[syntactic validation]
ASLEPD-2 Each [R]|F]SpaceLinkEvents data set
a) shall contain at least one [R]F]SpaceLinkAvailableStates data set;
[syntactic validation]

b) shall have a carrierProfileRef parameter correésponding to an available $pace
Link Carrier Profile associated with the service agreement referenced in message
invocation container;

[service management validation]

c) shall have all stateStartTime and eventTime parameters associated with
contained data sets be consistent with the-timeReference parameter of the
TimeReferenceSpecificationdata set (i.e., all stateStartTime and
eventTime values shall be in absolute units if the timeReference has a vlue of
‘absolute’ or in relative units if the timeReference has a value of
‘relative’);

[service management validation]

d) shall order all [R]F]SpaceLinkAvailableStates data sets chronologidally in
ascending valueofithe stateStartTime parameter (i.c., each available state|shall be
ordered later thanits predecessors);

[service management validation]

e) shall orderjall [R]|F]SpaceLinkAvailableStates data sets with monotpnically

increasing avai lableState lnstanceNo parameter values.
[service management validation]
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ASLEPD-3 Each [R]|F]SpaceLinkAvai lableState data set:

a) shall contain zero or more [R|F]SpaceLinkChangeEvent data sets;

[syntactic validation]

b) shall contain zero or more [R]|F]FSpaceLinkDataTransportState data sets;

[syntactic validation]

c) shall have a stateEndTime parameter value which is either null or greater than the
corresponding stateStartTime;

[service management validation]

d) shall have null stateEndTimeWindowlLag and stateEndTimeWindowLead
parameter valnes if the corresponding stateFndTime parameter valne is also null;

[service management validation]

e) shall have an availableState InstanceNo parameter value which is unique witlin
the [R]F]SpaceLinkEvents;

f) shall have an avai lableState InstanceNo parameter value which isylarger than [all
other avai lableStatelnstanceNo parameters corresponding toeaplier
[RIF]SpaceLinkAvai lableStates data sets;

[service management validation]

g) shall constrain all stateStartTime parameters such that application of the
stateStartTimeWindowLead and stateStartTimeWindowLag parameter§ do
not violate minEventTemporalSpacing;

[service management validation]

h) shall order all contained [R]F]SpaceLinkChangeEvent data sets chronologically in
ascending order by eventTime;

[service management validation]

i) shall order all contained [R]F]SpaceL#nkChangeEvent data sets in ascending order
by eventlnstanceNo;

[service management validation]

j)  shall order all contained [R]F]SpacelLinkDataTransportState data sets
chronologically in ascending otfder by stateStartTime;

[service management validation]

k) shall order all contained ;R F]SpaceLinkDataTransportState data sets in
ascending order by avai lableStatelnstanceNo.

[service management validation]

ASLEPD-4 Each [R]|F]SpacelLinkChangeEvent data set:

a) shall constrain the eventTime parameter such that application of the
eventTFimeWindowLead and eventStartTimeWindowlLag parameters do fiot
violat€ minEventTemporalSpacing;

[service management validation]

b)“shall have an eventlnstanceNo parameter value which is unique within the
[RIF]SpaceLinkAvailableStates;

¢) shall have an eventlnstanceNo parameter value which is larger than all other
eventlnstanceNo parameters corresponding to earlier
[RIF]SpaceLinkChangeEvent data sets.

[Service management validation]
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ASLEPD-5

Each [R]|F]SpaceLinkDataTransportState data set:

a) shall contain zero or more [R|F]SpaceLinkDataTransportChangeEvent data

sets;
[syntactic validation]

b) shall have a stateEndTime parameter value which is either null or greater than the

corresponding stateStartTime;
[service management validation]
¢) shall have null stateEndTimeWindowLag and stateEndTimeWindowL
parameter values if the corresponding stateEndTime parameter value is also
[service management validation]

ead
null;

d) shall have an avai lableState lnstanceNo parameter value which is uhid
within the [R]F]SpaceLinkAvailableStates;

e) shall have an avai lableStateInstanceNo parameter value which!is larg
all other avai lableStatelnstanceNo parameters corresponding to earlig
[R]F]SpaceLinkDataTransportState data sets;

[service management validation]

f) shall order all contained [R]F]SpaceLinkDataTransportChangeEven

sets chronologically in ascending order by eventTime;
[service management validation]

g) shall order all contained [R]F]SpaceLinkDataTransportChangeEven

sets in ascending order by eventlnstanceNo)
[service management validation]

uc

er than

r

't data

T data

Each [R|F] SpaceLinkDataTransportChangeEvent data set:

a) shall constrain the eventTime parameter such that application of the
eventTimeWindowLead and eventStartTimeWindowlLag parametery
violate minEventTemporalSpacing;

b) shall have an eventT ime parameter value be within the interval bound by the
[RIF]SpaceLinkDataTransportState data set after adjustments are m
all possible values resulting from application of eventTimeWindow,
stateStartTimeWindow, and stateEndT imeWindow parameters.

[service management validation]

do not

[parent
ade for
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5.6.5 AddSpacelLinkEventProfilelnvocation MESSAGE (ASLEP-1) (UM~
CM)

5.6.5.1 General

The AddSpaceLinkEventsProfilelnvocation message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the

<<Invocation>> stereotype, as specified in 3.3.5.3.2. Figure 5-14 shows the message
structure ofthe ASLEP-1 message as-a class rﬁagram

<<invocation>> . . LN
AddSpaceLinkEventsProfilelnvocation Oﬁ SpaceLinkEventsProfileldentifieation
1 1 spaceLinkEventsProfileld
{xor}
1 1
<fsmSpaceLinkEventsProfile>> BilateralSpaceLinkEventsProfile

SpaceLinkEventsProfile

timeReference
bilateralSpaceLinkEventsProfileFormatld
bilateralSpaceLinkEventsProfileData

Figure 5-14: ASLEP-1 Message Structure €lass Diagram

5.6.5.2 Parameters

The §paceLinkEventsProfile data set.conforms to the data set composition and
relatignship ~ requirements  for, and _“inherits  the  parameters of,  the
<<SmppaceL inkEventsProfi le>> stercotype, as specified in 5.6.4.

The rgmaining constituent data sets of the ASLEP-1 message are defined in tables 5-58 and
5-59.

Table 5-58: SpacelLinkEventsProfileldentification Data Set

Q‘O Parameter
Definition/Descripti Applicable $ervice
Pa;a.[%ter Name on Data Type | Units | Agreement Parameter

spacel inkEventsProfileld Unique identifier of | String256 |n/a
the space link events

profile, relative to a
Service Agreement
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Table 5-59: BilateralSpaceLinkEventsProfile Data Set

Parameter Name

Parameter
Definition/Description

Data
Type Units

Applicable Service

Agreement
Parameter

bilateralSpaceLinkEvents-
ProfileData

Contains the Events data
in the format defined by

the parameter
bilateralEvents-

ProfileFormatld.

Bilateral- |n/a
Data

bihateralSpaceLinkEvents—
PrpfileFormatld

Identification of Space
Link Events Profile
format other than the
CCSDS standard format.
This format must be
bilaterally agreed
between UM and CM.

String256 [n/a

tigeReference

See table 5-48.

5.6.5.3 Data Set Composition and Relationship Requifements

Table 5-60 defines the data set composition and relationship requirements for the ASLEP-1

mg¢ssage that are in addition to those of the <<SmSpaceL inkEventsProfile>>

stgqreotype.

Table 5-60: Data Set Composition and Relationship Requirements for ASLEP

ASLEPD-7

The ASLEP-1 message shall contain
a) one SpaceLinkEventsServiceProfileldentification data set; and
b) one and enly-one of the following:

1) SpaceLinkEventsProfi le data set,
2) BikateralSpaceLinkEventsProfi le data set.
[syntaetic validation]

The spaceL inkEventsProfileld parameter shall be unique with respect to all ofher
spacelL inkEventsProfi leld parameters within the context of the Service Agregment
referenced by the container of the invocation.
[service management validation]
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5.6.6 AddSpaceLinkEventsProfileAcknowledgedReturn (ASLEP-AR)
MESSAGE (CM > UM)

5.6.6.1 General

The AddSpacelLinkEventsProfileAcknowledgedReturn message conforms to

the data set composition and relationship requirements for, and inherits the parameters of, the

<<AcknowledgedReturn>> stereotype, as specified in 3.3.5.3.3.5. Figure 5-15 is the
message-structure class Hiqgrqm forthe ASLEP_AR mpcqqu

<<acknowledgedReturn>>
AddSpaceLinkEventProfile-
AcknowledgedReturn

1

1

SpaceLinkEventsProfileReference

spaceLinkEventsProfileRef

Figure 5-15: ASLEP-AR Message Structure Class Diagram

5.6.6.2 Parameters

The cpntents of the SpaceLinkEventsProfileReference data set are defined|in
table §-61.

Table 5-61: SpaceLinkEventsProfileReference Data Set

0('3 Data Applicable
Parameter Nameo. Parameter Definition/Description Data Type [ Units Service Parameter
spacelfinkEventsx The value of the String256 n/a [n/a
Profileref spaceLinkEventsProfileld

parameter of the Space Link Events

Profile to which this message refers.
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5.6.6.3 Data Set Composition and Relationship Requirements

Table 5-62 defines the data set composition and relationship requirements for the ASLEP-
AR message.

Table 5-62: Data Set Composition and Relationship Requirements for ASLEP-AR

ASLEPD-9 |The ASLEP-SR shall contain one SpacelL inkEventsProfi leReference data set.
[syntactic validation]

ASLEPD-10 | The spaceL inkEventsProfi leRef parameter value of the ASLEP-SR shall be equhpl to the
spacelLinkEventsProfileld parameter of the ASLEP-1 that invoked the 6peration.
[service management validation]

5.6.7 AddSpaceLinkEventsProfileSuccesstulReturn MESSAGE (ASLEP-
SR)(CM > UM)

5.6.7.1 General

The AddSpaceLinkEventsProfileSuccessfulReturn message conforms [to the
dafa set composition and relationship requirements,for, and inherits the parameters of, the
<qSuccessTulReturn>> stereotype, as specified in 3.3.5.3.3.2. Figure 5-16 shows the
mg¢ssage structure of the ASLEP-SR message-as‘a class diagram.

<ssuccessfulReturn>>
AddSpaceLlinkEventProfileSuccessfulReturn

1

1

SpaceLinkEventsProfileReference

spaceLinkEventsProfileRef

Figure 5-16: ASLEP-SR Message Structure Class Diagram

5.6.7.2 Parameters

Table 5-61 defines the parameter of the SpaceLinkEventsProfileReference.
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5.6.7.3 Data Set Composition and Relationship Requirements

Table 5-63 defines the data set composition and relationship requirements for the ASLEP-
SR message.

Table 5-63: Data Set Composition and Relationship Requirements for the ASLEP-SR

ASLEPD-11 The ASLEP-SR shall contain one SpaceLinkEventsProfileReference data set.
| [syntactic validation]

ASLEPFD-12 The spaceL inkEventsProfileRef parameter value of the ASLEP-SR shall be equal
to the spaceLinkEventsProfileld parameter of the ASLEP-1 that invokéd the
operation.

[service management validation]

5.6.8 | AddSpaceLinkEventsProfileFailedReturn (ASLER=FR) MESSAGE
(CM > UM)

5.6.8.1 General

The ApldSpaceLinkEventsProfi leFai ledReturin message conforms to the data pet
compgsition and relationship requirements for, and inherits the parameters of, the stereotype,

as spqcified in table 3-10. Figure 5-17 is the message structure class diagram for the
ASLEP-FR message.

<<failedReturn>>

AddSpaceLinkEventsProfileFailedReturn 11 SpaceLinkBventsProfileReference

spaceLinkEventsProfileRef

1.*

<<error>>
AslepError

Figure 5-17: ASI FP-FR Message Structure Class Diagram

5.6.8.2 Parameters

The contents of the SpaceLinkEventsProfileReference data set are defined in
table 5-61.

The AslepError data set of the AddSpaceLinkEventsProfileFailedReturn
message conforms to the data set composition and relationship requirements for, and inherits
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the parameters of, the <<Error>> data set stereotype, which contains a diagnostic
parameter of the <<ErrorDiagnostic>> stereotype. Table 5-64 defines the additional
values of the diagnostic parameter for the AslepError data set, identifies the CM and
data set composition service management requirements that result in that diagnostic
value being returned, and identifies the contents of the erroredltem and additional -
Information parameters that accompany each diagnostic value.

Tahla B 64 AclanErvror Data Sat dracanoctic Daramatar NDafinition
HbBie-o-b4—AStHepeEFrorbatasetaHaghosticrarameterpDeHHoR
Parameter or Data ®8ntent of
diagnostic Set Identified by |- additjional
value Definition/Description Rgmt errored Item_og Information
‘aVvailableState- |[One or more values for the ASLEPC- |available- Predecess¢r and
InstanceNo out availableState- 3, Statelnstance- | gyccessor
ofl sequence’ InstanceNo parameter less | ASLEPD- | NO availableState
or equal to its predecessor. 2e, InstangeNo
ASLEPD- values if any
3f,
ASLEPD-
3k,
ASLEPD-
5S¢
‘availableState- |The values of the ASLEPD- | One of the n/a
InstanceNo not |availableState- 3d  |redundant
unlique’ InstanceNo parameters Qf ASLEPD- |available-
two or more data sets are 1ot 5d Statelnstance-
unique. NO parameters
‘eVentlnstanceNo |One or more values for the ASLEPD- |eventlnstance- | Predecess¢r and
out of sequence’ eventl nstanceNo . 3i, No SUCCESSOT
parameter is less’or equal to its | ASLEPD- eventlinstance-
predecessor: 4c, No values|if any
ASLEPD-
58
‘eVentInstanceNo |Thevalues of the ASLEPD- | One of the n/a
nolt unique’ eventlnstanceNo 4b redundant
parameters of two or more data eventlnstance-
sets are not unique. No parameters
‘eyents profile There is an Events Profile with | ASLEPD- | spaceLink- ) n/a
ID[ already/ in this identifier already registered 8 EventsProfile-
use’ at CM for the referenced Id
Service Agreement.
‘ekceeds ASLEP-1 would cause the ASLEPC- | spaceLink-_ n/a
maxSpacel ink- number of Space Link Events 4 EventsProfile-
EventsProfiles’ Profiles to exceed Id
maxSpacelL inkEvents-
Profiles.
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Parameter or Data Content of
diagnostic Set Identified by additional
value Definition/Description Rgmt erroredltem Information
‘inconsistent A stateStartTime or ASLEPD- | The _ |n/a
time reference’ |eventTime parameter 2c |StateStartTime
associated with a contained oreventTime
data set is not consistent with parameter that is not
the timeReference co_nsistent with the
parameter of the timeReference
TimeReference- parameter
Specification data set.
‘insufficient One or more ASLEPD- |First [R]F]- n/a
time petween [R]F]SpaceLinkAvial- 3g, SpacelLink-
eventss’ ableState, [R|F]Space- | ASLEPD-|Available-
LinkChangeEvent, 4a, States, [R|F]-
[RIF]SpaceLinkData- ASLEPD- | SpaceLink-
TransportState, or 6a ChangeEvent,
[R]F]SpaceLinkData- [R]F]Space=
TransportChangeEvent LinkData-
data set violate Transpant-
minEventTemporal- State{or
Spacing. [RIF]Space-
LinkData-
Transport-
ChangeEvent that
is in violation
‘mutually Two or more parameters of the | ASLEPC- | One of the mutually |n/a
incompatible ASLEP-1 contain mutually 6, incompatible
parameter incompatible values. ASLEPD- | parameters (see
valuels’ 3c, GRD-0026,
ASLEPD- | table 3-12)
3d,
ASLEPD-
5b,
ASLEPD-
5c,
ASLEPD-
6b
‘no majtching The carrierProfileRef |ASLEPD-|carrierProfile|n/a
carrierProfile kd-{parameter references a Space 2b Ref
for carrier- Link Carrier Profile or
Profi|leRef; Retrieval Transfer Service
Profile that is not available at
CM.
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Parameter or Data Content of
diagnostic Set Identified by additional
value Definition/Description Rgmt erroredltem Information
‘non-conformant | The contents of the parameter | ASLEPC- [n/a n/a
to data set bilateralEvents- 08
composition and |ProfileData inthe
relationship BilateralEvents-
requirements of |profijle data set do not meet
! r.]d icated the relevant data set
bilateral I . .
format: composition and relationship
B requirements as specified n
referenced bilaterally agreed
format bi lateralEvents-
ProfileFormatlid.
‘oberation See table 3-11. 3PP-
tifneout’ 0104b
‘parameter value |The value of the parameter is ASLEPC- | The parametes of the | n/a
nojt supported by [not within the values permitted 5 ASLEP<¥that is in
rejferenced by the corresponding Service violation
Sefrvice Agreement parameter.
Agfreement’
‘time out of A data set contains a ASLEPD~{ The data set thatis |n/a
order’ stateStartTime or 2d, out of time order.
eventT ime that is not greater | ASLEPD-
than the corresponding time of 3h,
the data set that preceeds it. ASLEPD-
3j,
ASLEPD-
5f
‘other’ The operation has failed due to | ASLEPC- | The invalid Text-string
an error that isogal to the 7 parameter or data set | descriptiof of the
Service Agreement. that causes the local error
violation
5.6.8.3 Data Set Composition and Relationship Requirements
Table 5-65 defines the data set composition and relationship requirements for the ASLEP-
FR message-that are in addition to those of the <<FailedReturnWithDenial>>
stgreotype.
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Table 5-65: Data Set Composition and Relationship Requirements for ASLEP-FR

ASLEPD-13 | The ASLEP-FR shall contain one SpaceLinkEventsProfileReference data set.

[syntactic validation]

ASLEPD-14 | The spaceLinkEventsProfileRef parameter value of the ASLEP-FR shall be equal to the

spaceLinkEventsProfileld parameter of the ASLEP- I that invoked the operation.
[service management validation]

ASLEPD-15 | The ASLEP-FR shall contain one or more AslepError data sets.

[syntactic validation]

ASLEPD-T6 [Tf the cause of the failure is mutually ¥ncompatible parameter values’, the

ASLEP-FR shall contain one AslepError data set for each incompatible parameter.

5.7 1

5.7.1

The D
delete

5.7.2

5.7.2.1

operat

5.7.2.2

5.7.2.3

seque

twoP

DELETE_SPACE_LINK_EVENTS_PROFILE (DSLEP) OPERATION
PURPOSE

ELETE_SPACE_LINK_EVENTS_PROFILE (DSLEP) operéation is used by UM

PROCEDURE

ion procedure pattern specified in 3.4.1.

The DSLEP operation is defined in terms of the following messages:
DeleteSpaceLinkEventsPrxoTilelnvocation (DSLEP-1);
DeleteSpacelLinkEventsProfileSuccessfulReturn (DSLEP-SR);

DeleteSpacelLinkEventsProfileFailedReturn (DSLEP-FR).

ce diagram<oithe two-phase operation procedure pattern specified in 3.4.1.2:

DSLEP-SR, DSLEP-FH

an Events Profile from a set of profiles residing at CM for d.given Service Agreement.

nhaseQperationProcedurePatternSequence {UM, CM, DSLEP+I

to

The DSLEP operation is defined to be a twg<phase operation in accordance with the

The message.sequence diagram for the DELETE_SPACE_LINK_EVENTS| -
PROF[ILE operation-isdefined by applying the following argument list to the stereotyp

2

3

5.7.2.4 The activity diagram for the DELETE_SPACE_LINK_EVENTS_PROFI

| E

operation is defined by a pplying the following argument list to the stereotyped activity
diagram for the two-phase operation procedure pattern specified in 3.4.1.4:

twoPhaseOperationProcedurePatternActivity {UM, CM, DSLEP-1,

DSLEP-SR, DSLEP-FR,
dslepRoutineTimeout
dslepUrgentTimeout}

5
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5.7.3 REQUIREMENTS

5.7.3.1 UM Requirements for the DELETE_SPACE_LINK_EVENTS_PROFILE
Operation

The UM requirements for the DSLEP operation are defined in table 5-66.

Table 5-66: UM Requirements for the DSLEP Operation

DSLEPU-01

UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures-as specified
in3.4.1.5.1.

DSLEPU-02

UM shall conform to all DSLEP-1 Data Set Composition and Relationship Requirements|when
creating and transmitting an DSLEP-1 as specified in table 5-68.

DSLEPU-03

UM should send DSLEP- 1 messages that are valid with respect to all service management
validation requirements for CM as defined in table.

DSLEPU-04

UM shall validate that a received DSLEP-SR or DSLEP-FR conforms to all DSLEP-SR pr
DSLEP-FR syntactic validation requirements specified in table-53-63 or table 5-65, respecfively. If
the return fails any of the syntactic validation requirements{ UM shall process the messagq set
containing the syntactically invalid return in accordance-with the Invoker Requirements for Two-
Phase Operation Procedures.

DSLEPU-05

UM shall validate that a received DSLEP-SR or DSBEP-FR conforms to all DSLEP-SR pr
DSLEP-FR service management validation requitements specified in table 5-63 or table 5165,
respectively. If the return fails any of the service management validation requirements, UM shall
process the service management-invalid return in accordance with the Invoker Requirements for
Two-Phase Operation Procedures.

5.

Th

.3.2 CM Requirements for the PELETE_SPACE_LINK_EVENTS_ PROFILE
Operation

e CM requirements for the DSLEP operation are defined in table 5-67.

Table’5-67: CM Requirements for the DSLEP Operation

LEPC-01
9

AN

CMshall conform to all Performer Requirements for Two-Phase Operation Procedures as
specified in 3.4.1.5.2.

LEPC-02 |
A

=

CM shall validate that a received DSLEP-1 conforms to all DSLEP-1 syntactic validatiof
requirements specified in table 5-68, Data Set Composition and Relationship Requirements for the
DSLEP-1I. If the DSLEP-1 fails any of the syntactic requirements, CM shall process the essage

set containing the syntactically invalid return in accordance with the Performer Requirements for
Two-Phase Operation Procedures.

DSLEPC-03

CM shall validate that the spaceLinkEventsProfi leRef matches the
spacelLinkEventsProfileld for a Space Link Events Profile within the context of the
referenced Service Agreement.

[service management validation]

DSLEPC-04

CM shall validate that the spaceLinkEventsProfi leRef identifies a Space Link Events
Profile that has no pending or executing Service Packages referencing it.
[service management validation]
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DSLEPC-05 |If enforceOwnership is ‘true’ in the Service Agreement, CM shall validate that the
smSource associated with the DSLEP-1 is the name of the owner of the events associated with
the spaceLinkEventsProfi leld referenced by the spaceLinkEventsProfileRef in
the DSLEP-1.

[service management validation]

DSLEPC-06 | If the Complex has locally defined DSLEP-1 relationship requirements in addition to those
specified in this Recommended Standard, CM shall validate that the DSLEP-1 conforms to all
such local requirements.

[service management validation]

DSLERC-O8FH-the-DSEER—s—~vatid—CM-shalt
a) delete the referenced SpaceLinkEventsProfile;
b) remove the Space Link Events Profile as counting against the
maxSpacelLinkEventsProfi les parameter of the Service Agreement; and
¢) return a DSLEP-SR.
[perform operation]

DSLERC-08 | CM shall conform to all DSLEP-SR Data Set Composition and Relationship'Requirements when
creating and transmitting an DSLEP-SR as specified in table 5-63.

DSLEHC-09 | CM shall conform to all DSLEP-FR Data Set Composition and Relationship Requirements when
creating and transmitting an DSLEP-FR as specified in table 5-65.

5.7.4 | DeleteSpacelLinkEventsProfilelnvocation MESSAGE (DSLEP-1)
(UM > CM)

5.7.4.1 General

The DeleteSpaceLinkEventsProfilelnvocation message conforms to the data
set cqmposition and relationship requirements for, and inherits the parameters of, the
<<Inyocation>> stereotype, as specified in 3.3.5.3.2. Figure 5-18 is the messqge
structyre class diagram for the DSLEP=1 message.

<<invocation>>
DeleteSpaceLinkEventProfile-
Invocation

1

1

SpaceLinkEventsProfileReference

spaceLinkEventsProfileRef

Figure 5-18: DSLEP-1 Message Structure Class Diagram

5.7.4.2 Parameters

The contents of the SpaceLinkEventsProfileReference data set are defined in
table 5-61.
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5.7.4.3 Data Set Composition and Relationship Requirements

Table 5-68 defines the data set composition and relationship requirements for the DSLEP-I
message.

Table 5-68: Data Set Composition and Relationship Requirements for the DSLEP-1

DSLEPD-1 |The DSLEP-1 shall contain one SpaceLinkEventsProfileReference data set.
[syntactic validation]

515 DeleteEventsProfileSuccessfulReturn MESSAGE (DSLEP-SR) (CM >
UM)

5.15.1 General

The DeleteEventsProfileSuccessftulReturn message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the
<q4SuccessftulReturn>> stereotype, as sp ecified. in/ 3.3.5.3.3.2. Figure 5-19 |is the
mg¢ssage structure class diagram for the DSLEP-SR message.

<<successfulReturn>>
DeleteSpacélinkEventProfile-
SuccessfulReturn

1

1

SpaceLinkEventsProfileReference

spaceLinkEventsProfileRef

Figure 5-19: DSLEP-SR Message Structure Class Diagram

5.1.5.2 \VParameters

The—contents of the SpacetimkEvertsProfTieReference data set arc defined in
table 5-61.
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5.7.5.3 Data Set Composition and Relationship Requirements

Table 5-69 defines the data set composition and relationship requirements for the DSLEP-
SR message.

Table 5-69: Data Set Composition and Relationship Requirements for the DSLEP-SR

DSLEPD-2 |The DSLEP-SR shall contain one SpacelL inkEventsProfileReference data set.
| [syntactic validation]

DSLEPD-3 |The spaceL inkEventsProfi leRef parameter value of the DSLEP-SR shall be equahfothe

spacelLinkEventsProfileRef parameter of the DSLEP-1 that invoked the opération.

[service management validation]

5.7.6 | DeleteSpaceLinkEventsProfileFailedReturn MESSAGE (DSLEP-
FR) (CM = UM)

5.7.6.1 General

The DeleteSpaceLinkEventsProfileFailedReturn message conforms to the
data spt composition and relationship requirements for; and inherits the parameters of, the
<<Fap ledReturn>> stereotype, as specified in table 3-10. Figure 5-20 is the messdge
structyre class diagram for the DSLEP-FR message:

<<failedReturn>>
DeleteSpaceLinkEventProfile- 1 SpaceLinkEventsProfileReference
FailedReturn

spaceLinkEventsProfileRef

1“*

<<error>>
DslepError

Figure 5-20DSEEP=FR Message Structure Class Dragram

5.7.6.2 Parameters

The contents of the SpaceLinkEventsProfileReference data set are defined in
table 5-61.
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The DslepError dataset of the DeleteSpaceLinkEventsProfileFailed-
Return message conforms to the data set composition and relationship requirements for,
and inherits the parameters of the <<Error>> data set stereotype, which contains a
diagnostic parameter of the <<ErrorDiagnostic>> stereotype. Table 5-70 defines
the additional values of the diagnostic parameter for the DslepError data set,
identifies the CM and data set composition service management requirements that result in
that diagnostic value being returned, and identifies the contents of the erroredltem
and additional Information parameters that accompany each diagnostic value.

Table 5-70: DslepError Data Set diagnostic Parameter Definition

Parameter or D, Cdntent of
diagnostic Set Identi % by additional
value Definition/Description Rgmt erroredltem Information
‘referenced The referenced Space Link DSLEPC- |spacelink- value of the
sppcelL ink- Events Profile cannot be deleted 04 EventsProfile-|servilce-
EventsProfileRef |pecause it is bound to a pending Ref PackageRef of a
botind to pending |geryice Package. Servicg Package that
Service Package’ is bounld to the
Events [Profile
‘r¢ferenced The referenced DSLEPC- |spaceLink- n/a
spaceLinkEvents- |spacelLinkEventsProfile 03 EventsProfile-
PrpfileRef Ref is not registered at CM in Ref
unknown’ the context of the referenced
Service Agreement.
‘shSource not The value of the smSourice for | DSLEPC- |SmSource n/a
the owner’ the SmMessageSet containing 05
the DSLEP-1 is«iot'the owner of
the target events.profile.
‘oberation See table 3%l 1: 2PC-0103
tipmeout’
‘other’ The operation has failed due to DSLEPC- |The invalid Text-stfing
an_error that is local to the 06 parameter or data set | descripfion of he
Service Agreement. that causes the local error
violation
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5.7.6.3 Data Set Composition and Relationship Requirements

Table 5-71 defines the data set composition and relationship requirements for the DSLEP-
FR message that are in addition to those of the <<FailedReturnWithDenial>>
stereotype.

Table 5-71: Data Set Composition and Relationship Requirements for DSLEP-FR

DSLEPD-Z Fhe BStEP=FR~shattcomtamrome SpabcL; nkEventsProfrteReferencedataset:
[syntactic validation]

DSLEPD-5 | The spacelLinkEventsProfileReT parameter value of the DSLEP-FR shall be equal tothe
spaceLinkEventsProfileRef parameter of the DSLEP-1 that invoked the gpération.
[service management validation]

DSLEPD-6 | The DSLEP-FR shall contain one or more DslepError data sets.

[syntactic validation]

DSLEPD-7 |If the diagnostic parameter value is ‘spacel inkEventsProfideRef bound to

pending Service Package’, the DSLEP-FR shall contain orie Ds lepError data set for
each Service Package that is bound to the Events Profile at the time'that service management
validation is performed.

58 QUERY SPACE_LINK_EVENTS_PROFILE (QSLEP) OPERATION
5.8.1 | PURPOSE

The QUERY_SPACE_LINK_EVENTS_PROFILE (QSLEP) operation is used by U M |to
query [the contents of a Space Link Events Profile that is already available at CM for a given
Servige Agreement.

5.8.2 | PROCEDURE

5.8.2.1 The QSLEP operatior’is defined to be a two-phase operation in accordance with the
operation procedure pattern-specified in 3.4.1.

5.8.2.2 The QSLER operation is defined in terms of the following messages:
— | QuerySpaceLinkEventsProfilelnvocation (QSLEP-1);
— | QuerySpaceLinkEventsProfileSuccessfulReturn (QSLEP-SR);
— —QuerySpacetinkEventsProfiterai tedReturm(QSLEP=FR):

5.8.2.3 The message sequence diagram for the QUERY_SPACE_LINK_EVENTS -
PROFILE operation is defined by applying the following argument list to the stereotyped
sequence diagram for the two-phase operation procedure pattern specified in 3.4.1.2:

twoPhaseOperationProcedurePatternSequence {UM, CM, QSLEP-I,
QSLEP-SR, QSLEP-FR}

CCSDS 910.11-B-1 Page 5-80 August 2009
338 © IS0 2013 — Al rights reserved


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)

SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

5.8.24 The activity diagram for the QUERY_SPACE_LINK_EVENTS_PROFILE
operation is defined by a pplying the following argument list to the stereotyped activity
diagram for the two-phase operation procedure pattern specified in 3.4.1.4:

twoPhaseOperationProcedurePatternActivity {UM, CM, QSLEP-1,
QSLEP-SR, QSLEP-FR,
gslepRoutineTimeout,
gslepUrgentTimeout}

5.8.3 REQUIREMENTS

5.8.3.1 UM Requirements for the QUERY_SPACE_L INK_EVENTS_PROFILE
Operation

The UM requirements for the QSLEP operation are defined in tablets72.

Table 5-72: UM Requirements for the QSLEP Operation

QSLEPU-1 | UM shall conform to all Invoker Requirements fof<Two-Phase Operation Procedures as specified
in3.4.1.5.1.

QSLEPU-2 | UM shall conform to all QSLEP-1I Data Set €omposition and Relationship Requirements|when
creating and transmitting an QSLEP-1 as:specified in table 5-74.

QSLEPU-3 | UM should send QSLEP-1 messages.that are valid with respect to all service managemenf
validation requirements for CM as.défined in table 5-74.

QSLEPU-4 | UM shall validate that a received-QSLEP-SR or QSLEP-FR conforms to all QSLEP-SR pr

QSLEP-FR syntactic validation’requirements specified in table 5-75 or table 5-77, respecfively. If
the return fails any of the systactic validation requirements, UM shall process the messagg set
containing the syntactically invalid return in accordance with the Invoker Requirements for Two-
Phase Operation Procedures.

QYLEPU-5 |UM shall validate that a received QSLEP-SR or QSLEP-FR conforms to all QSLEP-SR pr
QSLEP-FR seryice management validation requirements specified in table 5-75 or table 577,

respectively.Af the return fails any of the service management validation requirements, UM shall
process.the service management-invalid return in accordance with the Invoker Requirements for
TwozPhase Operation Procedures.

QSLEPU-6 [Ifithe Bi lateralEventsProfile data set is used in the QSLEP-SR, then UM shall yalidate

\< that the Bi lateralEventsProfi le data set composition and relationship requirements for

[ the format indicated by parameter bi lateralSpaceLinkEventsProfileFormat)d are
?\

% met
[service management validation]
CCSDS 910.11-B-1 Page 5-81 August 2009

© 1SO 2013 — All rights reserved

339


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

5.8.3.2 CM Requirements for the QUERY_SPACE_L INK_EVENTS_PROFILE

The C

Operation

M requirements for the QSLEP operation are defined in table 5-73.

Table 5-73: CM Requirements for the QSLEP Operation

QSLEPC-1 | CM shall conform to all Performer Requirements for Two-Phase Operation Procedures as

specified in 3.4.1.5.2.

QSLEPC-2 |CM shall validate that a received QSLEP-1 conforms to all QSLEP- I syntactic validatien

requirements specified in table 5-74, Data Set Composition and Relationship Requirerhents forf the
QSLEP-1. If the QSLEP-1 fails any of the syntactic requirements, CM shall process’the messpge
set containing the syntactically invalid return in accordance with the Performer Requirements for
Two-Phase Operation Procedures.

QSLEP

C-3 [CM shall validate that the spaceL inkEventsProfileRef matches the
spaceLinkEventsProfileld for an Events Profile within the context of the referenced
Service Agreement.

[service management validation]

QSLEP

C-4 | If the Complex has locally defined QSLEP- I relationship requirements in addition to those
specified in this Recommended Standard, CM shall validatethat the QSLEP- 1 conforms to all
such local requirements.

[service management validation]

QSLEP

C-5 |If the QSLEP-1 is valid, CM shall create a copy of the requested Events Profile and return it ip a
QSLEP-SR.

[perform operation]

QSLEP

C-6 | CM shall conform to all QSLEP-SR Data Set Composition and Relationship Requirements when
creating and transmitting an QSLEP-SR-as specified in table 5-62.

QSLEP

C-7 | CM shall conform to all QSLEP—-FR;Data Set Composition and Relationship Requirements when
creating and transmitting an QSLEP-FR as specified in table 5-61.

5.84

5.84.1

The Q
compq
<<In

QuerySpaceL inkEventsProfilelnvocation MESSAGE (QSLEP-1)(UM
> CM)

General

lerySpaceL inkEventsProfilelnvocation message conforms to the data pet
sition<and relationship requirements for, and inherits the parameters of, the
vocation>> stereotype, as sp ecified in 3.3.5.3.2. Figure 5-21 is the messdge

structt

re-class dingmm for the QSI FP-1 message

CCSDS 910.11-B-1 Page 5-82 August 2009

340

© 1SO 2013 — All rights reserved


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

<<invocation>>
QuerySpaceLinkEventsProfilelnvocation

1

Spacel inkFventsProfileReference

spaceLinkEventsProfileRef

Figure 5-21: QSLEP-1 Message Structure Class Diagram

5.8.4.2 Parameters

The contents of the SpacelLinkEventsProfileReference data set are defiped in
talple 5-61.

5.14.3 Data Set Composition and Relationship Requirements

Table 5-74 defines the data set composition and\relationship requirements for the QSUEP-1
mgssage.

Table 5-74: Data Set Compositioivand Relationship Requirements for the QSLEP-1

QYLEPD-1 The QSLEP-1 shall contain one SpaceLinkEventsProfileReference data set.
[syntactic validation]

585 QuerySpaceLinkEventsProfileSuccessfulReturn MESSAGE
(QSLEP<SR) (CM > UM)

5.85.1 General

The -QuerySpaceLinkEventsProfileSuccessfulReturn message confoims to
<<SuccessfTulReturn>> stereotype, as sp ecified in 3.3.5.3.3.2. Figure 5-22 is the
message structure class diagram for the QSLEP-SR message.

e 0P OS opn-and-re onshin reg emen 'a andinhe he v mete Ofthe

&
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<<successfulReturn>>
QuerySpaceLinkEventsProfileSuccessfulReturn 1 1

U ]
P

<<smSpaceLinkEventsProfile>> BilateralSpaceLinkEventsProfile
SpaceLinkEventsProfile

SpaceLinkEventsProfileReference

spaceLinkEventsProfileRef

hilateralSnacel inkEventsProfileEarmatld

bilateralSpaceLinkEventsProfileData

Figure 5-22: QSLEP-SR Message Structure Class Diagram

5.8.5.2 Parameters

The cpntents of the SpaceLinkEventsProfileReference dafa set are defined|in
table 3-61.

The JpaceLinkEventsProfile data set conforms to(the data set composition and
relationship ~ requirements  for, and  inherits, <the  parameters of, the
<<SthndardSpacelLinkEventsProfi le>> stercotype, as specified in 5.6.4.

The cpntents of the BilateralSpaceLinkEventsProfile data set are defined|in
table §-59.

5.8.5.3 Data Set Composition and Relationship Requirements

U
|

Table|5-75 defines the data set camposition and relationship requirements for the QSLE
SR mgssage.

Table 5-75: Data Set\Composition and Relationship Requirements for the QSLEP-SR

QSLEPD-2 Th€ QSLEP-SR shall comply with all data set composition and relationship requirements

( for the ASLEP-I message specified in table 5-74, with the following exception: the

% QSLEP-SR shall contain one SpaceL inkEventsProfileReference instead of one
&?‘ SpaceLinkEventsProfileldentification data set.

G_) [syntactic validation]

QSLEPD-3 The spaceLinkkEventsProtileReT parameter value of the QSLEP-SR shall be equal

to the spaceL inkEventsProfi leRef parameter of the QSLEP-1 that invoked the

operation.

[service management validation]
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5.8.6 QuerySpacelLinkEventsProfileFailedReturn MESSAGE (QSLEP-
FR)(CM > UM)

5.8.6.1 General

The QuerySpaceLinkEventsProfileFai ledReturn message conforms to the data
set composition and relationship requirements for, and inherits the parameters of, the
<<Fai ledReturn>> stereotype, as specified in table 3-10. Figure 5-23 is the message

strpetare-class-diagramforthe- QSEER-FR-message-

<<failedReturn>>

QuerySpaceLinkEventsProfileFailedReturn 11 SpaceLinkEventsProfileRgigrénce

spaceLinkEventsProfileRef

1.%

<<error>>
QslepError

Figure 5-23: QSLEP-FR Message Structure Class Diagram

5.8.6.2 Parameters

The contents of the SpacelLinkEventsProfileReference data set are defiped in
table 5-61.

THe QslepError dataset of the QuerySpaceL inkEventsProfileFailedRgturn
mg¢ssage conforms tg-the data set composition and relationship requirements for, and inherits
th¢ parameters of;7the <<Error>> data set stereotype, which contains a diagngstic
parameter of the-<<ErrorDiagnostic>> stereotype. Table 5-76 defines the addjtional
vajues of the, d1agnostic parameter for the QslepError data set, identifies the CM and
daja set ‘composition service management requirements that result in that diagnqstic
value'being returned, and identifies the contents of the erroredltem and additignal -
Information parameters that accompany each diagnostic value
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Table 5-76: QslepError Data Set diagnostic Parameter Definition

Parameter or Data Content of
diagnostic Set Identified by additional
value Definition/Description Rgmt erroredltem Information
‘referenced The Space Link Events Profile QSLEPC- | spaceL inkEvent |n/a
Space Link referenced by 3 sProfileRef
Events Profile spaceLinkEventsProfile
unknown’ ReT is not registered at CM with
respect to the referenced Service
Agreement.
‘operation See table 3-11. 2PC-0103
timeopt’
‘other’ The operation has failed due to QSLEPC- | The invalid Text-string
an error that is local to the 4 parameter or data set|\description of the
Service Agreement. that causes the local error
violation

5.8.6.3 Data Set Composition and Relationship Requirements

T

Table |5-77 defines the data set composition and relationship.réquirements for the QSLEP-FR
message that are in addition to those of the <<FailedReturnWithDenialp>
stereofype.

V

Taple 5-77: Data Set Composition and Relationship Requirements for QSLEP-FR

QSLEPD-4 |The QSLEP-FR shall contain one.SpaceL inkEventsProfileReference data set.
[syntactic validation]

QSLEPD-5 |The spaceLinkEventsProfileRef parameter value of the QSLEP-FR shall be equal to|the
spaceL inkEventsProFfi leRef parameter of the QSLEP-1 that invoked the operation.
[service managementvalidation]

QSLEPD-6 |The QSLEP-FR sfall contain one or more Qs lepError data sets.

[syntactic validation]
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59 ADD_SLS_TRANSFER_SERVICE_PROFILE (ASTSP) OPERATION

5.9.1 PURPOSE

The ADD_SLS_TRANSFER_SERVICE_PROFILE (ASTSP) operation is used by UM to
add a new Space Link Session (SLS) Transfer Service Profile to the set of Transfer Service
Profiles already available at CM for a given Service Agreement.

5.6

5.4
the

5.9

5.6
PR
se

th

5.9

op
dig

th

).2 PROCEDURE

b operation procedure pattern specified in 3.4.2.

.2.2 The ASTSP operation is defined in terms of the following messages:
— AddSlIsTransferServiceProfilelnvocation (ASFSP-1);
— AddSIsTransfterServiceProfileAcknowledgedReturn (ASTSP-A
— AddSIsTransferServiceProfileSuccessfulReturn (ASTSP-SR);
— AddSIsTransfterServiceProfileFawledReturn (ASTSP-FR).

OF ILE operation is defined by applying ‘the following argument list to the stere
quence diagram for the three-phase operation procedure pattern specified in 3.4.2.2:

reePhaseOperationProcedurePatternSequence {UM, CM, ASTSP-
ASTSP-AR, ASTSP-SR,
ASTSP-FR}

jgram for the thi¢e-phase operation procedure pattern specified in 3.4.2.4:

reePhaseOperationProcedurePatternActivity {UM, CM, ASTSP-1,
ASTSP-AR, ASTSP-SR,
ASTSP-FR

actoenPDantinalimaout
M\JL\JHI\UMLIIIUI L]

mTmoooTT,

astspUrgentTimeout}

).2.1 The ASTSP operation is defined to be a three-phase operation in accordance with

R);

).2.3 The message sequence diagram for'the ADD_SLS TRANSFER_SERVICE_-

typed

).2.4 The activityl_diagram for the ADD_SLS_TRANSFER_SERVICE_PRQFILE
cration is defined. by a pplying the following argument list to the stereotyped aftivity
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5.9.3 REQUIREMENTS

5.9.3.1 UM Requirements for the ADD_SLS TRANSFER_SERVICE_PROFILE
Operation

The UM requirements for the ASTSP operation are defined in table 5-78.

Table 5-78: UM Requirements for the ASTSP Operation

ASTSPU-01 | UM shall conform to all ASTSP-1 Data Set Composition and Relationship Requirements.whep
creating and transmitting an ASTSP-1 as specified in table 5-84 and table 5-86.
ASTSPU-02 | UM shall conform to all Invoker Requirements for Three-Phase Operation Procedures as specified
in3.4.2.5.1.

ASTSPU-03 | UM should send ASTLSP- I messages that are valid with respect to all service management
validation requirements for CM as defined table 5-86.

ASTSPU-04 | UM shall validate that a received ASTSP-AR, ASTSP-SR, or ASTSP-FR conforms to a
ASTSP-AR, ASTSP-SR, or ASTSP-FR syntactic validation requirements specified in table 5{88,
table 5-89, or table 5-91, respectively. If the return fails any of the syntactic validation
requirements, UM shall process the message set containing the syntactically invalid return in
accordance with the Invoker Requirements for Three-Phase Operation Procedures.
ASTSPU-05 | UM shall validate that a received ASTSP-AR, ASTSP=SR, or ASTSP-FR conforms to all
ASTSP-AR, ASTSP-SR, or ASTSP-FR service management validation requirements specifipd
in table 5-88, table 5-89, or table 5-91, respectively. If the return fails any of the service
management validation requirements, UM shalliprocess the service management-invalid return| in
accordance with the Invoker Requirements fot’Three-Phase Operation Procedures.

—
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5.9.3.2 CM Requirements for the ADD_SLS_TRANSFER_SERVICE_PROFILE
Operation

The CM requirements for the ASTSP operation are defined in table 5-79.

Table 5-79: CM Requirements for the ASTSP Operation

ASTSPC-01

CM shall conform to all Performer Requirements for Three-Phase Operation Procedures a

S

specified in 3.4.2.5.2.

AS

TSPC-02

CM shall validate that a received ASTSP-1 conforms to all ASTSP- 1 syntactic validation

requirements specified in table 5-86, Data Set Composition and Relationship Reqairementg for the
ASTSP-1. If the ASTSP-1 fails any of the syntactic requirements, CM shall process the fnessage

set containing the syntactically invalid invocation in accordance with the Petformer Requi
for Three-Phase Operation Procedures.

rements

TSPC-03

CM shall validate that the ASTSP-1 conforms to all ASTSP-1 serviceymanagement validation

requirements specified in this table and table 5-86 Data Set Compgsition and Relationship
Requirements. If the ASTSP-1 fails any of the service management requirements, CM sh
processing the ASTSP-1 and respond to UM with an ASTSP-FR message. The content o
ASTSP-FR depends on the nature of the validation failure,\and is specified in table 5-91.

11 cease
If the

TSPC-04

CM shall validate that each ASTSP-1 parameter that is€Constrained by a Service Agreemgnt

parameter is consistent with the applicable Service Agreement parameter.
[service management validation]

TSPC-05

CM shall validate that all ASTSP-1 parametet values that are related to each other (as deffined in
the Data Set Composition and Relationship-Requirements) contain mutually compatible vglues.

[service management validation]

TSPC-06

If the Complex has locally defined ASTSP-1 relationship requirements in addition to thode

specified in this Recommended Standard, CM shall validate that the ASTSP-1 conforms {o all

such local requirements.
[service management validation]

TSPC-07

If the ASTSP-1 passes all syntactic and service management validation, CM shall:

a) add the SLS Transfer Service Profile to the set of SLS Transfer Service Profiles availablelat CM;

b) count the SLS\Transfer Service Profile as applying against the
maxTransferServiceProfiles parameter of the Service Agreement;
c) send an ASTSP-SR message to CM.

[perform-operation]

TSPC-08

CM shallconform to all ASTSP-SR Data Set Composition and Relationship Requirements when

creating and transmitting an ASTSP-SR as specified in table 5-89.

TSPC-09.
R\

GM shall conform to all ASTSP-FR Data Set Composition and Relationship Requirements when

Creating and transmitting an ASTSP-FR as specified table 5-91.

o~
Tskg\d’o

CM shall conform to all ASTSP-AR Data Set Composition and Relationship Requirements when

creating and transmitting an ASTSP-AR as specified in table 5-88.
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59.4 <<SlIsTsProfile>>DATA SET STEREOTYPE

5.9.4.1 General

The <<SIsTsProfile>> data set stereotype captures the parameters and data set
relationships that are common among messages that create Space Link Session Transfer

Service Profiles or report their contents. Figure 5-24 shows the message structure of the
<<SIsTsProfile>> data set stereotype as a class diagram.

SmSIsTsProfile

curfentTsVersion
fungtionalGroupld
lowgrBoundReporting e ?1 1 ? ? 1
Period

upperBoundReporting (| _______ {xor}
Period

returnTimeoutPeriod
starf TimeOffset

<<SlsTsProfile>>

stog TimeOffset
usefld
/1
1 \ - -
ZF FoliuTransferserviceProfile BilateralTransferServiceProfile
e bilateral TransferServiceProfileFormatlg
notificationMode bilateralTransferServiceProfileData
RTransferServiceProfile /l

) RafTransferServiceProfile
transferBufferSize -
latencyLimit allowedFrameQuality 1 V

RSleTransferServiceProfile RcfTransferServiceProfile
dataRateLimitation allowedChannelFrameGvcids

onlineDeliveryMode

o

Figure 5-24:<<S1sTsProfi le>> Data Set Stereotype Structure Class Diagram

5.9.4.2 Parameters

The constitient data sets of the <<SIsTsProfi le>> stereotype are defined in tables 5480
through5:83.
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Table 5-80: FcltuTransferServiceProfile Data Set

Applicable
Service
Data Agreement

Parameter Name Parameter Definition/Description Type Units | Parameter

currentTsVersion The supported CCSDS transfer Positive n/a |[n/a
service version number, carried in Integer
the version-number parameter
of the BIND operation for the
transfer service (see reference [11]
for further definition and use of this
parameter).
functionalGroupld The identifier of the functional group | String256 n/a) * [n/a
to be inserted as value of the
functional group component of the
transfer service instance identifier
contained within the SLE-SDUs of
the service.
loyerBoundReportingPeriod | The minimum allowable value for Positive | seconds |mintower
the reporting-cycle parameter | Integer Boupd-
of the SCHEDULE-STATUS- Repprt-
REPORT operation for the transfer 1ngr

L Perjod
service instance (see reference [11]
for further definition.and/use of this
parameter).
upperBoundReportingPeriod | The maximum afowable value for | Positive | seconds [ maxypper
the reporting-cycle parameter |Integer Boupd-
of the SCHEDULE-STATUS- Repprt-
REPORT.operation for the transfer 1ngr

» Cy Perjod
serviceinstance (see reference [11]
for-further definition and use of this
parameter).
notificationMode Specifies when the user is to be sent | Enum n/a n/a
a ‘production interrupted’
notification with respect to the
occurrence of a production fault:

— ‘immediate’: the provider
shall send the ‘production
interrupted’ notification
immediately on occurrence of a
production fault;

— ‘deferred’: the provider shall
wait until a CLTU is ready to be
radiated before sending the
‘production interrupted’
notification.

(See subsection 3.7.2.3 in
reference [11] for further definition
and use of this parameter.)
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Parameter Name

Parameter Definition/Description

Data
Type

Applicable
Service
Agreement
Units | Parameter

startTimeOffset

Offset that is to be added to the
scheduledCarrierStartTime

of the earliest-starting carrier in the
Service Package which references an
instance of this Transfer Service
Profile, for the purpose of

Integer

seconds |maxSi-
Start-
TimeOff-
setlLead

establishing the begimning ot
availability of the Transfer Service
instance.

NOTE — A negative start time offset
means that the service
instance starts before the
carliest-starting carrier that
uses it starts, and a positive
start time offset means that
the service instance starts
after the earliest-starting
carrier that uses it starts,

stopTmeOffset

Offset that is to be applied to the
scheduledCarrierStopTime

of the latest-ending carrier{which
references an instance of this
Transfer Service Profile, for the
purpose of establishing the end of
availability of*the Transfer Service
instance.

NOTE =" A negative stop time offset
means that the service
instance stops before the
latest-ending carrier that
uses it stops, and a positive
stop time offset means that
the service instance stop
after the latest-ending
carrier that uses it stops.

Integer

seconds |maxSi-
Stop-

TimeOfFF-
setlLag

returnT imeoutPeriod

The amount of time the transfer
service instance invoker shall wait
for a return. If the return to an
operation invocation that needs

Positive
Integer

seconds [n/a

confirmation does not arrive within
this period, the invoker shall release
the association by invoking the
transfer service PEER-ABORT
operation (see reference [9] for
further definition and use of this
parameter).

userld

The Userld value that is assigned to
the Transfer Service instance that
uses this profile.

String
[3..16]

n/a n/a
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Table 5-81: RafTransferServiceProfile Data Set

Applicable
Service
Data Agreement
Parameter Name Parameter Definition/Description Type | Units | Parameter
permittedFrameQualities The set of allowed frame qualities that setof |n/a n/a
can be selected in the requested- enumer-
frame-qual ity parameter of the ated
START invacation The allowed valnes | values
are:
— ‘good-frames-only’;
— ‘erred-frames-only’;
— ‘all-frames’;
— ‘undefined’.
cufrrentTsVersion See table 5-80.
dajtaRateLimitation The maximum data rate at which the Positive | bits/ | m@xData-
transfer service instance may transfer Integer |second RateL im-
SLE-SDUs to the user. If rate metering or 1tation

is unsupported, or if there is no litniton | NULL
the rate, the value is NULL.
'onllineDeliveryMode The mode in which the data uhits are Enum ([n/a n/p
delivered. The values ‘are:

— ‘timelyOnline’;

— ‘completeQnkine’.

See reference [8] for further definition

of delivery mode.
functionalGroupld See table 5=80.
latencyLimit The maximum delay between reception |Positive |sec n/p

of an'SL-DU (Space Link Data Unit) Integer
and'the delivery of the associated SLE-
SDU (Space Link Extension Service
Data Unit)to the user (see reference [8]
for further definition and use of latency
limit).
lowerBoundReportingPeriod |See table 5-80.
upperBoundReportingPeriod |See table 5-80.

startTimeOffset See table 5-80.

stopTimeOffset See table 5-80.

refturnTimeoutPeriod See table 5-80.

tripnsferBufferSize The size of the transfer buffer, in Positive | *** n/h
maximum-length TRANSFER-DATA | Integer
invocation messages for the transfer [200..*]

The minimum value shall be 200 (per
table D-2 of reference [8]).

*#% Units = Maximum-length transfer
service TRANSFER-DATA invocation
messages, as defined in [8].

userld See table 5-80.

CCSDS 910.11-B-1 Page 5-93 August 2009
© IS0 2013 — Al rights reserved 351


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)

SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

Table 5-82: RcfTransfterServiceProfile Data Set

Parameter Name

Parameter
Definition/Description

Applicable
Service
Data Agreement
Type | Units | Parameter

permittedGlobalVcidSet

The list of channel 1ds that
may be transferred by this

service instance, where
channelld=gVcld|mcld

list of n/a n/a
channel
Ids

— gVcld=(vn, scid,
vcid) triplet, where:

* vn (transfer frame
version number) =
Integer [0..1];

» scid (spacecraft
identifier) = Integer in
the range of [0..1023] for
vn = 0 and in the range
of [0..255] for vn = 1;

» vcid (virtual channel
identifier) = Integet in
the range of [0:63] for
vn = 0 and in‘the range
of [0..255\for vh = 1;

— ‘mcld’ =\(vn, scid) pair,
where W and scid are as
defined above.

currentTsVersion See table 5-80.
dataRpteLimitation Seetable 5-80.
onlineDeliveryMode See table 5-80.
functionalGroupld See table 5-80.
latencyLimit See table 5-80.

lowerBoundReportingPeriod

See table 5-80.

lowerBoundReportingPeriod

See table 5-80.

startTimeOffset See table 5-80.
stopTlimeOffset See table 5-80.
returhTimeoutPerdod See table 5-80.
transfferBufferSize See table 5-81.
userlid See table 5-80.
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Table 5-83: BilateralTransferServiceProfile Data Set

Applicable
Service
Parameter Data Agreement
Parameter Name Definition/Description Type |Units| Parameter
bilateralTransferService- Contains the Transfer Service  |Bilateral- |n/a |n/a
ProfileData Profile data in the format Data
defined by the parameter
bilateralTransferSer-—
4 viceProfileFormatld.
biflateralTransferService- Identification of Transfer String256 |n/a~. {aj lowed-
ProfileFormatid Service Profile format other than Bilateral
the CCSDS standard Transfer T —an§fer_
Service Profile format. This g(fr\f/!cl:e_
format must be bilaterally F )?m; t?as
agreed between UM and CM.

5.9.4.3 Data Set Composition and Relationship Requirements

Table 5-84 defines the data set composition and. relationship requirements for the
<4SIsTsProfi le>> stereotype data set.

AN

Table 5-84: Data Set Composition and*Relationship Requirements for the
<<SIsTsProfi le>> Stereotype Data Set

ASTSPD-01 | The SIsTsProTi le data set-shall contain one and only one of the following:

a) FcltuTransferServiceProfile data set;

b) RafTransferServiceProfile data set;

¢) RcfTransferServiceProfile data set;

d) BilateralTransferServiceProfile data set.
[syntactic validation]
ASTSPD-02 |If the Bi lateral TransferServiceProfi le data set is present, the content of the
bilateralTransferServiceProfileData parameter shall conform to the data get
composition and relationship requirements for the format of the Bilateral Transfer Servicg
Profile indicated by parameter bi lateralTransferServiceProfileFormatld
Hservice management validation]
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5.9.5 AddSIsTransferServiceProfilelnvocation MESSAGE (ASTSP-1)
(UM > CM)

5.95.1 General

The AddSIsTransferServiceProfilelnvocation message conforms to the data
set composition and relationship requirements for, and inherits the parameters of, the

<<Invocation>> stereotype, as sp ecified in 3.3.5.3.2, and the <<SIsTsProfile>>
stereo Vpe,as Qppr‘iﬁpﬂ ms4 Pignrp 525 shows the message structure of the ASTSP-—1|

messape as a class diagram.

<<invocation>>
AddSlsTransferService
Profilelnvocation

7

<<slsTsProfile>> TransferServiceRfofile
SIsTransferServiceProfile Identification
Content transferServicePRrofileld

Figure 5-25: ASTSP-1 Message Structure Class Diagram

5.9.5.2 Parameters

The cgntents of the constituent data set.of the ASTSP-1 message is defined in table 5-85.

Table 5-85: TransferServiceProfileldentification Data Set

Applicable Seryice
Pajrameter Name \%rameter Definition/Description | Data Type [ Units | Agreement Parameter
tranSIfe rService- Unique identifier of the Transfer String256 |n/a n/a

Profifleld Service Profile, relative to the

Service Agreement.

5.9.5.3 'Data Set Composition and Relationship Requirements

Table 5-86 defines the data set composition and relationship requirements for the ASTSP-1
message.
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Table 5-86: Data Set Composition and Relationship Requirements for the ASTSP-1

ASTSPD-03 | The ASTSP-1 shall contain:
a) one TransferServiceProfileldentification data set; and
b) one SIsTransferServiceProfileContent data set.
[syntactic validation]
ASTSPD-04 | The transferServiceProfileld parameter shall be unique relative to the Service
Agreement.
[service management validation].

59.6 AddSlsTransferServiceProfileAcknowledgedReturn (ASTSP~AR) (CM >
UM)

5.9.6.1 General

The AddSIsTransferServiceProfileAcknowledgedReturn message comnforms
to [the data set composition and relationship requirements for, and*inherits the paramelrs of,
th¢ <<AcknowledgedReturn>> stereotype, as specifieddn 3.3.5.3.3.5. Figure §-26 is
th¢ message structure class diagram for the ASTSP-AR niessage.

<<acknowledgedReturn>>
AddSlsTransferService
ProfileAcknowledgedReturn

1
1
FransferServiceProfile
Reference

transferServiceProfileRef

Figure 5=26: ASTSP-AR Message Structure Class Diagram

5.9.6.2 Parameéters

The constitient data set of the ASTSP-AR message is defined in table 5-87.
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Table 5-87: TransferServiceProfileReference Data Set

Data Applicable Service
Parameter Name Parameter Definition/Description Type Units | Agreement Parameter
transferService- | Contains the value of the String 256 |n/a n/a

ProfileRef transferServiceProfileld
parameter of the ASTSP-1 that added
the Transfer Service Profile.

5.9.6.3 Data Set Composition and Relationship Requirements

U
|

Table |5-88 defines the data set composition and relationship requirements for thecASTS
AR mgssage.

Table 5-88: Data Set Composition and Relationship Requirements for the ASTSP-AR

ASTSPD-05 | The ASTSP-AR shall contain one TransferServiceProfileReference data set.
[syntactic validation]

ASTSPD-06 | The transferServiceProfileRef parameter value gpthe ASTSP-AR shall be equal to|the
transferServiceProfileld parameter of the ASTSP-1 that attempted to invoke the
operation.

[service management validation]

5.9.7 | AddSIsTransferServiceProfi keSuccessfulReturn (ASTSP-SR) (CM
2> UM)

5.9.7.1 General

The AddSIsTransferServiceProfileSuccessfulReturn message conforms|to
the data set composition and telationship requirements for, and inherits the parameters of the
<<SufcessftulReturn>> stereotype, as sp ecified in 3.3.5.3.3.2. Figure 5-27 is the
messape structure class dragram for the ASTSP-SR message.

<<successfulReturn>>
AddSlsTransferService
ProfileSuccessfulReturn

O1

1

TransferServiceProfile
Reference

transferServiceProfileRef

Figure 5-27: ASTSP-SR Message Structure Class Diagram
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5.9.7.2 Parameters

The contents of the TransferServiceProfileReference data set are defined in
table 5-87.

5.9.7.3 Data Set Composition and Relationship Requirements

Table 5-89 defines the data set composition and relationship requirements for the ASTSP-
SH message.

Table 5-89: Data Set Composition and Relationship Requirements forthe ASTSP-SR

ASTSPD-07 | The ASTSP-SR shall contain one TransferServiceProfileReference data set.
[syntactic validation]

ASTSPD-08 | The transferServiceProfileRef parameter value of the ASTSP-SR shall be equhl to the
transferServiceProfileld parameter of the ASTSP -1 that invoked the operation.
[service management validation]

59.8 AddSlIsTransferServiceProfileFaikedReturn (ASTSP-FR) MESSAGE (CM
2> UM)

5.9.8.1 General

THe AddSIsTransferServiceProfileFailedReturn message conforms fo the
data set composition and relationship’ requirements for, and inherits the parameters of, the
<qFai ledReturn>> stereotype; as specified in table 3-10. Figure 5-28 is the mpssage
structure class diagram for the ASTSP-FR message.

<<failedReturn>>
AddSlsTransferServiceProfile-
FailedReturn

1 1

1 1.*
TransferService- <<error>>
ProfileReference AstspError

transferServiceProfileRef

Figure 5-28: ASTSP-FR Message Structure Class Diagram
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5.9.8.2 Parameters

The contents of the TransferServiceProfileReference data set are defined in
table 5-87.

The AstspError dataset of the AddSIsTransferServiceProfileFailed-
Return message conforms to the data set composition and relationship requirements for,
and inherits the parameters of, the <<Error>> data set stereotype, which contains a

diag als Cparameterof-the okrbiagnos a stereotype—Iable35-90 defines
the additional values of the diagnostic parameter for the AStSpError data “det,
identifies the CM and data set composition service management requirements thatresult|in
that dfiagnostic value being returned, and identifies the contents of the erroredltem
and agditional Information parameters that accompany each diagnostic value.
Table 5-90: AstspError Data Set diagnostic Parameter Definition
- Parameter or
0 Data Set Content of
diagnostic \Q Identified by addiftional
value Definition/Description @\mt erroredltem | Infofmation
‘Transfer Service There is a Transfer Service Profile | (ASTSPD- tran§fe r- n/a
Profille ID already |with this identifier already 04 Se rvice-
in usk’ registered at CM for the referenced Profileld
Service Agreement.
‘mutually Two or more parameters.of the ASTSPC- |One of the n/a
incompatible ASTSP-1 contain mutually 05 mutually
parameter values’ incompatible values. incompatible
parameters (see
GRD-0026, table
3-12)
‘non-¢onformant to |The centents of the parameter ASTSPD- [n/a n/a
data et bilateralTransfer- 02
compogition and ServiceProfileDatain the
relatiionship BilateralTransfer-
requirements of ServiceProfile data set do
indicgted
_ - not meet the relevant data set
bilateral format composition and relationship
requirements.
‘operation-timeout’ See table 3-11. 2PC-0103
‘parameter value The vatueof the parameter 15 ot ASTSPC-—The parameterof — (172
not supported by within the values permitted by the 04 the ASTSP-1 that
referenced Service |corresponding Service Agreement is in violation
Agreement’ parameter.
‘other’ The operation has occurred due to | ASTSPC- | The invalid Text-string
an error that is local to the Service 06 parameter or data | description of the
Agreement. set that causes the |local error
violation
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5.9.8.3 Data Set Composition and Relationship Requirements

Table 5-91 defines the data set composition and relationship requirements for the ASTSP-
FR message that are in addition to those of the <<FailedReturnWithDenial>>
stereotype.

Table 5-91: Data Set Composition and Relationship Requirements for the ASTSP-FR

AS

TSPD-09 | The transferServiceProfileRef parameter value of the ASTSP-FR shall be equ|

transfterServiceProfileld parameter of the ASTSP-1 that attempted to invoke t
operation.
[service management validation]

al to the
he

TSPD-10 | The ASTSP-FR shall contain one TransferServiceProfileReference data set.

[syntactic validation]

TSPD-11 | The ASTSP-FR shall contain one or more AStSpError data sets.

[syntactic validation]

5.

Th
Ul
aly

.10 ADD_RETRIEVAL_TRANSFER_SERVICE_PROEALE (ARTSP) OPERATION
10.1 PURPOSE

e ADD_RETRIEVAL_TRANSFER_SERVICE “PROFILE (ARTSP) operation is u
M to add a new Retrieval Transfer Servieé’Profile to the set of Transfer Service P
cady available at CM for a given Service Agreement.

sed by
rofiles

5.10.2 PROCEDURE

5.10.2.1 The ARTSP operation is defined to be a three-phase operation in accordance with
th¢ operation procedure pattern specified in 3.4.2.

5.10.2.2 The ARTSR eperation is defined in terms of the following messages:

— AddRetrievalTransferServiceProfilelnvocation (ARTSP-1);

— AddRetrievalTransfterServiceProfileAcknowledgedReturn
(ARTSP-AR);
AddRetrievalfransferServriceProfFiHeSueecessFulReturn(ARTSP-
SR);

— AddRetrievalTransferServiceProfileFailedReturn (ARTSP-FR).
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5.10.2.3 The message sequence diagram for the ADD_RETRIEVAL_TRANSFER_-
SERVICE_PROFILE operation is defined by applying the following argument list to the

stereotyped sequence diagram for the three-phase operation procedure pattern specified in
3.4.2.2:

threePhaseOperationProcedurePatternSequence {UM, CM, ARTSP-I1,
ARTSP-AR, ARTSP-SR,
ARTSP-FR}

5.10.214 The activity diagram for the ADD_RETRIEVAL_TRANSFER_SERVICE| -
PROF|ILE operation is defined by applying the following argument list to the stereotyped
activitly diagram for the three-phase operation procedure pattern specified in 3.4,2(4;

thregPhaseOperationProcedurePatternActivity {UM, CM, ARTSP-I,
ARTSP-AR, ARTSP-SR,
ARTSP-ER
artspRoutineTimeout,
artspUrgentTimeout}

5.10.3 REQUIREMENTS

5.10.311 UM Requirements for the ADD_RETRILEVAL_ TRANSFER_SERVICE_-
PROFILE Operation

The UM requirements for the ARTSP operation are defined in table 5-92.

Table 5-92: UM Requirements for the ARTSP Operation

ARTSPU-01 | UM shall conform to’all ARTSP-1 Data Set Composition and Relationship Requirements when
creating and transmitting an ARTSP-1 as specified in table 5-98.
ARTSPU-02 | UM shall ¢onform to all Invoker Requirements for Three-Phase Operation Procedures as spdcified
in 3.4.285.1°
ARTSPU-03 | UM.should send ARTLSP-I messages that are valid with respect to all service management
validation requirements for CM as defined in table 5-98.
ARTSPU-04 $UM shall validate that a received ARTSP-AR, ARTSP-SR, or ARTSP-FR conforms to all
«% ARTSP-AR, ARTSP-SR, or ARTSP-FR syntactic validation requirements specified in table|5-99,
% table 5-100, or table 5-102, respectively. If the return fails any of the syntactic validation
requirements, UM shall process the message set containing the syntactically invalid return in
accordance with the Invoker Requirements for Three-Phase Operation Procedures.
ARTSPU-05 | UM shall validate that a received ARTSP-AR, ARTSP-SR, or ARTSP-FR conforms to all
ARTSP-AR, ARTSP-SR, or ARTSP-FR service management validation requirements specified in
table 5-99, table 5-100, or table 5-102, respectively. If the return fails any of the service
management validation requirements, UM shall process the service management-invalid return in
accordance with the Invoker Requirements for Three-Phase Operation Procedures.
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5.10.3.2 CM Requirements for the ADD_RETRIEVAL_TRANSFER_SERVICE_-
PROFILE Operation

The CM requirements for the ARTSP operation are defined in table 5-93.

Table 5-93: CM Requirements for the ARTSP Operation

ARTSPC-01 | CM shall conform to all Performer Requirements for Three-Phase Operation Procedures a
specified in 3.4.2.5.2.
ARTSPC-02 | CM shall validate that a received ARTSP-1 conforms to all ARTSP-1 syntactic validation
requirements specified in table 5-98, Data Set Composition and Relationship Requirements for the
ARTSP-1. If the ARTSP-1 fails any of the syntactic requirements, CM shall procéss the message
set containing the syntactically invalid invocation in accordance with the Performer Requifements
for Three-Phase Operation Procedures.
ARTSPC-03 | CM shall validate that the ARTSP-1 conforms to all ARTSP-1 servicéymanagement validation
requirements specified in this table and table 5-98 Data Set Compogsition and Relationship
Requirements. If the ARTSP-1 fails any of the service management requirements, CM shall cease
processing the ARTSP-1 and respond to UM with an ARTSP-FR message. The content off the
ARTSP-FR depends on the nature of the validation failure,)and is specified in table 5-101
ARTSPC-04 | CM shall validate that each ARTSP-1 parameter that isconstrained by a Service Agreemgnt
parameter is consistent with the applicable Service Agreement parameter.
[service management validation]
ARTSPC-05 | CM shall validate that all ARTSP- I parametef, values that are related to each other (as defiined in
the Data Set Composition and Relationship-Requirements) contain mutually compatible v4lues.
[service management validation]
ARTSPC-06 | If the Complex has locally defined ARTSP-1 relationship requirements in addition to thode
specified in this Recommended Standard, CM shall validate that the ARTSP-1 conforms {o all
such local requirements.
[service management validation]
ARTSPC-07 | If the ARTSP- I passes all syntactic and service management validation, CM shall:
a) add the Retrie¥al Transfer Service Profile to the set of Retrieval Transfer Service Ptofiles
already available at CM;
b) count the Retrieval Transfer Service Profile as applying against the
maxtransfterServiceProfiles parameter of the Service Agreement;
c) sendian ARTSP-SR message to CM.
[perferm operation]
ARTSPC-08 | CMhall conform to all ARTSP-SR Data Set Composition and Relationship Requirements when
creating and transmitting an ARTSP-SR as specified in table 5-100.
AR TSPC-Q@ CM shall conform to all ARTSP-FR Data Set Composition and Relationship Requirements when
A creating and transmitting an ARTSP-FR as specified in table 5-102.
AR T@C—IO CM shall conform to all ARTSP-AR Data Set Composition and Relationship Requirements when
creating and transmitting an ARTSP-AR as specified in table 5-99.
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5.10.4 <<RetrievalTsProfile>> DATA SET STEREOTYPE
5.10.4.1 General

The <<RetrievalTsProfile>> data set stereotype captures the parameters and data set
relationships that are common among messages that create Retrieval Transfer Service
Profiles or report their contents. Figure 5-29 shows the message structure of the
<<RetrievalTsProfile>> data sct stereotype as a class diagram.

<<RetrievalTsProfile>>

SmRetrieval TsProfile

currgntTsVersion 1 , 1 1
funcgionalGroupld
lowe[BoundReportingPeriod

uppgrBoundReportingPeriod
returhTimeoutPeriod {xor}
trangferBufferSize
userld

1

OfflineRafTsProfile | | OfflineRcfTsProfile RetrievalBilateralTsProfile

bilateralTransferServiceProfileFormatld
allowedFrameQuality channelFrameGvcids bilateralTransferServiceProfileData

Figure 5-29:<<RetrievalTsProfile>> Data Set Stereotype Structure Class
Diagram
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The constituent data sets of the <<Retrieval TsProfile>> stereotype are defined in

table 5-94 through table 5-96.

Table 5-94: OffFlineRafTsProfile Data Set

Applicable
grvice
Data IAgrpement
Parameter Name Parameter Definition/Description Type Uniua\Q)Parameter
pejrmittedFrameQualities See table 5-81.
currentTsVersion See table 5-80.
functionalGroupld The identifier of set of data String256 (Y n/a |n/a
associated with a particular data flow
(e.g., the data from a particular
symbol stream). It is also inserted as
value of the functional group
component of the transfer service
instance identifier (table 5-23)
contained within the SLE-SDUs of
the service.
lowerBoundReportingPeriod |See table 5-80.
upperBoundReportingPeriod |See table 5-80.
refturnTimeoutPeriod See table 5-80:
tripnsferBufferSize See table 5-81.
userld See table.5-80.
Table 5:95; ‘OFflineRcfTsProfile Data Set
(U] Applicable
O Sqrvice
N\ Data Agreement
Paramet e Parameter Definition/Description Type Units | Parameter
peirmittedGlobalVcidSet See table 5-82.
cufrrentTsVersion See table 5-80.
functignalGroupld See table 5-23.
lowerBoundReportingPeriod |See table 5-80.
u nrRmmdannrfingDnrind Seetable-5-80-
returnTimeoutPeriod See table 5-80.
transferBufferSize See table 5-81.
userld See table 5-80.
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Table 5-96: RetrievalBilateralTsProfile Data Set

Applicable
Service
Parameter Data Agreement
Parameter Name Definition/Description Type |Units| Parameter
bilateralTransferService- See table 5-83.
ProfileData
bilateralTransferService- See table 5-83.
ProfileFormatld

5.10.43 Data Set Composition and Relationship Requirements

Table
<<Re

5-97 defines the data set composition and relationship requireménts for the
trieval TsProfile>> stereotype data set.

Table 5-97: Data Set Composition and Relationship Requirements for the
<<RetrievalTsProfile>> StereotypeData Set

ARTSED-01 | The Retrieval TsProfi le data set shall contain gneyand only one of the following:

a) OFfflineRafTransferServiceProfile data set;

b) OFflineRcfTransferServicePraofile data set;

¢) RetrievalBilateralTransferServiceProfile data set.
[syntactic validation]

ARTSED-02 | If the RetrievalBilateral TsProfiTe data set is present, the content of the

bilateralTransferServiceProfileData parameter shall conform to the data set
composition and relationship requiréments for the format of the Retrieval Bilateral Transfer Servjce
Profile indicated by parameter bijkateral TransferServiceProfileFormatld.
[service management validation]

5.10.5

5.10.5

The A

the da
<<In

AddRetrievalTransferServiceProfilelnvocation MESSAGE
(ARTSP-1)(UM=> CM)

1 General

ddRetrievalTransfterServiceProfilelnvocation message conforms|to
[a s€t composition and relationship requirements for, and inherits the parameters of, the
yocation>> stereotype, as sp ecified n 3.3.5.3.2, and the

<<RetrievalTsProfile>> stereotype, as specified in 5.9.4. Figure 5-30 shows the
message structure of the ARTSP-1 message as a class diagram.
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<<invocation>>
AddRetrievalTransferService
ProfileInvocation

L1

<<retrievalTsProfile>> TransferServiceProfile
RetrievalTransferServiceProfile Identification
Content transferServiceProfileld

Figure 5-30: ARTSP-1 Message Structure Class Diagram

5.10.5.2 Parameters

The TransferServiceProfileldentification constituent data set qf the
ARTSP-1 message is defined in table 5-85.

5.10.5.3 Data Set Composition and Relationship Requirements

Table 5-98 defines the data set composition and relatienship requirements for the ARTSP-1
mgssage.

lable 5-98: Data Set Composition and Relationship Requirements for the ARTSP-1

ARTSPD-03 | The ARTSP-1 shall contain:

a) one TransterServiceProfileldentification data set; and

b) one RetrievalTransferServiceProfileContent data set.
[syntactic validation]

ARTSPD-04 | The transferSeryviceProfi leld parameter shall be unique relative to the Service Agreement.

[service manageément validation].

510.6 AddRetrievalTransferServiceProfileAcknowledgedReturn (ARTSP-AR)
(CM =20M)

5.10.6.1 “General

The/AddRetrievalTransferServiceProfileAcknowledgedReturn mgssage
conforms to the data set composition and relationship requirements for, and inherits the
parameters of, the <<AcknowledgedReturn>> stereotype, as specified in 3.3.5.3.3.5.
Figure 5-31 is the message structure class diagram for the ARTSP-AR message.
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<<acknowledgedReturn>>
AddRetrievalTransferService
ProfileAcknowledgedReturn

1
1
TransferServiceProfile
Reference

transferServiceProfileRef

Figure 5-31: ARTSP-AR Message Structure Class Diagram

5.10.6{2 Parameters

The cpntents of the TransferServiceProfileReference data-set are defined|in
table 3-85.

5.10.6/3 Data Set Composition and Relationship Requirements

U
|

Table|5-99 defines the data set composition and relationship requirements for the ARTS
AR mgssage.

Table 5-99: Data Set Composition and Relationship Requirements for the ARTSP-AR

ARTSID-05 | The ARTSP-AR shall contain@ne' TransferServiceProfileReference data set.
[syntactic validation]

ARTSIPD-06 | The transferServieceProfileRef parameter value of the ARTSP-AR shall be equal t¢ the
transferServiceRrofileld parameter of the ARTSP- 1 that attempted to invoke the
operation.

[service management validation]

5.10.7| AddRetrikevalTransferServiceProfileSuccessfulReturn (ARTSH-
SR) (CM => UM)

5.10.7}1-General

The AddRetrievalTransferServiceProfileSuccessftulReturn message conforms
to the data set composition and relationship requirements for, and inherits the parameters of,
the <<SuccessfulReturn>> stercotype, as specified in 3.3.5.3.3.2. Figure 5-32 is the
message structure class diagram for the ARTSP-SR message.
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<<successfulReturn>>
AddRetrievalTransferService
ProfileSuccessfulReturn

1
1
TransferServiceProfile
Reference

transferServiceProfileRef

5.10.7.2 Parameters

The TransferServiceProfileReference constituent data-set of the ARTS
mg¢ssage is defined in table 5-85.

5.10.7.3 Data Set Composition and Relationship Requifements

Table 5-100 defines the data set composition and relationship requirements for the AR

SH

Thble 5-100: Data Set Composition and Relationship Requirements for the ARTS

Figure 5-32: ARTSP-SR Message Structure Class Diagram

message.

P-SR

TSP-

P-SR

ARTSPD-07 | The ARTSP-SR shall cofitain one TransferServiceProfileReference data sgt.

[syntactic validation]

[service management validation]

ARTSPD-08 |The transferSexyviceProfileReT parameter value of the ARTSP-SR shall be equal to the
transferServiceProfileld parameter of the ARTSP- 1 that invoked the operation.

5.]

5.10.8.1>General

0.8 AddRetrievalTransfterServiceProfileFailedReturn (ARTSP-FR)

MESSAGE (CM = UM)

neforSorvicobDrafallobaslodRotirn accaga ~nd
Sroeilh e T vieoold TOUrTEECI LI _BAYAY | ]

T

m-
LIL] 111\/00“5\/ VUL

forms

to the data set composition and relationship requirements for, and inherits the parameters of,

the <<Fai ledReturn>> stereotype, as specified in table 3-10. Figure 5-33 is the message

structure class diagram for the ARTSP-FR message.
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<<failedReturn>>
AddRetrievalTransferServiceProfile-
FailedReturn

1 1

1 1.*
TransferService- <<error>>
ProfileReference ArtspError

transferServiceProfileRef

Figure 5-33: ARTSP-FR Message Structure Class Diagram

5.10.812 Parameters

The cpntents of the TransferServiceProfileReferenece constituent data set gre
defined in table 5-85.

The ArtspError dataset of the AddRetrievalTransferServiceProfile-
FailpdReturn message conforms to the data~'set composition and relationship
requirpments for, and inherits the parameters of, the:*<<Error>> data set stereotype, which
contaips a diagnostic parameter of the” <<ErrorDiagnostic>> stereotype.
Table[5-101 defines the additional values) of the diagnostic parameter for the
ArtspError data set, identifies the CM and data set composition service manageme¢nt
requirgments that result in that di@gnostic value being returned, and identifies the
conterjts of the erroredltem .and additionallnformation parameters that
accompany each diagnosticvalue.
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Table 5-101: ArtspError Data Set diagnostic Parameter Definition

Parameter or
Data Set Content of
diagnostic Identified by additional
value Definition/Description Rgmt erroredltem [ Information
‘Transfer Service There is a Transfer Service Profile | ARTSPD- tran§fe r- n/a
Profile 1D already |with this identifier already 04 Se rvice-
in use’ registered at CM for the referenced Profileld
Service Agreement.
‘mirtual ly Two or more parameters of the ARTSPC- | One of the n/a
incompatible ARTSP-1 contain mutually 05 mutually
pajrameter values’ incompatible values. incompatible
parameters
See GRD-=0026,
table3-12.
‘non-conformant to |The contents of the parameter ARTSPD- |nla n/a
data set bilateralTransfer- 02
composition and ServiceProfileData in the
reflationship RetrievalBilateralTs-
reguirements of Profi le data set do not meet the
' rjd icated , relevant data set composition and
billateral format relationship requirements.
‘oberation timeout’ |See table 3-11. 3PP-0104b
‘parameter value The value of the parameten 1s not ARTSPC- |The parameter of |n/a
nojt supported by within the values permitted by the 04 the ARTSP-1 that
reFe renced Service |corresponding Serviee Agreement is in violation
Agreement’ parameter.
‘other’ The operation*has failed due to an | ARTSPC- | The invalid Text-string
error that'is local to the Service 06 parameter or data | desgription of the
Agreement. set that causes the |local error
violation
5.10.8.3 Data Set-Cemposition and Relationship Requirements
Table 5-102 defines the data set composition and relationship requirements for the ARTSP-
FR message that are in addition to those of the <<Fai ledReturn>> stereotype.
Table 5-102: Data Set Composition and Relationship Requirements for the ARTSP-FR

ARTSPD-09 | The transferServiceProfileRef parameter value of the ARTSP-FR shall be equal to the
transfterServiceProfileld parameter of the ARTSP-1 that attempted to invoke the
operation.

[service management validation]

ARTSPD-10 | The ARTSP-FR shall contain one TransferServiceProfileReference data set.
[syntactic validation]

ARTSPD-11 | The ARTSP-FR shall contain one or more ArtspError data sets.

[syntactic validation]
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5.11 DELETE_TRANSFER_SERVICE_PROFILE (DTSP) OPERATION

5.11.1 PURPOSE

The DELETE_TRANSFER_SERVICE_PROFILE (DTSP) operation is used by UM to
instruct CM to remove a previously installed Transfer Service Profile from the set of
Transfer Service Profiles available at CM for a given Service Agreement.

5.11.2PROECEBURE

5.11.211 The DTSP operation is defined to be a two-phase operation in accordance\with the
operation procedure pattern specified in 3.4.1.

5.11.22 The DTSP operation is defined in terms of the following messages:
— | DeleteTransferServiceProfilelnvocation (DTSR=I);
— | DeleteTransfterServiceProfileSuccessftulReturn (DTSP-SR); and

— | DeleteTransferServiceProfileFailedReturn (DTSP-FR).

5.11.213 The message sequence diagram for the DELETE_TRANSFER_SERVICE| -
PROF[ILE operation is defined by applying the following argument list to the stereotyped
sequeince diagram for the two-phase operation prog&dure pattern specified in 3.4.1.2:

twoPhaseOperationProcedurePatternSequence {UM, CM, DTSP-1I, DTSP-
SR, DTSP-FR}

5.11.24 The activity diagram, for the DELETE_TRANSFER_SERVICE_PROFILE

operatfion is defined by a pplymig the following argument list to the stereotyped activiity

diagrajm for the two-phase op€ration procedure pattern specified in 3.4.1.4:

twoPhaseOperationProcedurePatternActivity {UM, CM, DTSP-1, DTSP-
SR, DTSP-FR,
dtspRoutineTimeout,
dtspUrgentTimeout}
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5.11.3 REQUIREMENTS

5.11.3.1 UM Requirements for the DELETE_TRANSFER_SERVICE_PROFILE
Operation

The UM requirements for the DTSP operation are defined in table 5-103.

Table 5-103: UM Requirements for the DTSP Operation

DTSPU-01 | UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures-as splecified
in3.4.1.5.1.
DTSPU-02 | UM shall conform to all DTSP-I Data Set Composition and Relationship Requir¢ments wlen
creating and transmitting an DTSP-I as specified in table 5-105.

DISPU-03 | UM should send DTSP-I messages that are valid with respect to all servieg'mhanagement
validation requirements for CM as defined in table 5-105.

DI'SPU-04 | UM shall validate that a received DTSP-SR or DTSP-FR conform$-t0 all DTSP-SR or DTSP-FR
syntactic validation requirements specified in table 5-106 or table 5-107, respectively. If the return
fails any of the syntactic validation requirements, UM shall process the message set containing the
syntactically invalid return in accordance with the Invokef Requirements for Two-Phase
Operation Procedures.

DI'SPU-05 | UM shall validate that a received DTSP-SR or DTSR=FR conforms to all DTSP-SR or DTSP-FR
service management validation requirements specifiéd in table 5-106 or table 5-108, respeftively.
If the return fails any of the service management-validation requirements, UM shall procegs the
service management-invalid return in accordanice with the Invoker Requirements for Two{Phase
Operation Procedures.
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5.11.3.2 CM Requirements for the DELETE_TRANSFER_SERVICE_PROFILE
Operation

The CM requirements for the DTSP operation are defined in table 5-104.

Table 5-104: CM Requirements for the DTSP Operation

DTSPC-01 | CM shall conform to all Performer Requirements for Two-Phase Operation Procedures as
specified in 3.4.1.5.2.
DTSPC-02 | CM shall validate that a received DTSP-1 conforms to all DTSP-1 syntactic validation
requirements specified in table 5-105, Data Set Composition and Relationship Requirdments fa
the DTSP-1. If the DTSP-1 fails any of the syntactic requirements, CM shall process the
message set containing the syntactically invalid return in accordance with the Petformer
Requirements for Two-Phase Operation Procedures.
DTSPC-03 | CM shall validate that the DTSP- 1 conforms to all DTSP-1 service manggement validation
requirements specified in this table and table 5-105, Data Set Compositien and Relationship
Requirements. If the DTSP-1 fails any of the service management réquirements, CM shall cease
processing the DTSP-1 and respond to UM with an DTSP-FR message. The content of the
DTSP-FR depends on the nature of the validation failure, and(i$)specified in table 5-107.
DTSP(-04 | CM shall validate that the transferServiceProfileRef matches the
transferServiceProfileld for a Transfer Seryice Profile within the context of the
referenced Service Agreement.
[service management validation]
DTSPC-05 |If the transferServiceProfi leRef refetences an SLS Transfer Service Profile, CM shiall
validate that there are no available Space Coamunication Service Profiles bound to the SLS
Transfer Service Profile to be deleted.
[service management validation]
DTSPC-06 |If the transferServiceProfileReT references a Retrieval Transfer Service Profile, CM
shall validate that there are no scheduled Service Packages bound to the Retrieval Transfer
Service Profile to be deleted.
[service management validation]
DTSPC-07 |If enforceOwnershiip is ‘true’ in the Service Agreement, CM shall validate that the
smSource associatedwith the DTSP-1 is the name of the owner of the Transfer Service Profile
associated with the_transferServiceProfileld referenced by the
transferServiceProfileRef in the DTSP-1.
[service management validation]
DTSPC-08 |If the Complex has locally defined DTSP-1 relationship requirements in addition to those
speeified in this Recommended Standard, CM shall validate that the DTSP-1 conforms to all Such
lecalrequirements.
¢ |\service management validation]
DTSP 3@\ If the DTSP-1 is valid, CM shall:
@ detetetheeferenced-Transfer Service Profite;
b) remove the Transfer Service Profile as counting against the
maxTransferServiceProfi les parameter of the Service Agreement; and
¢) return a DTSP-SR.
[perform operation]
DTSPC-10 |CM shall conform to all DTSP-SR Data Set Composition and Relationship Requirements when
creating and transmitting an DTSP-SR as specified in table 5-106.
DTSPC-11 |CM shall conform to all DTSP-FR Data Set Composition and Relationship Requirements when
creating and transmitting an DTSP-FR as specified in table 5-108.

=
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5.11.4 DeleteTransferServiceProfilelnvocation (DTSP-1) MESSAGE (UM >
CM)

5.11.4.1 General

The DeleteTransferServiceProfilelnvocation message conforms to the data
set composition and relationship requirements for, and inherits the parameters of, the
<<Invocation>> stereotype, as sp ecified in 3.3.5.3.2. Figure 5-34 is the message

structure class rﬁagram forthe DTSP-1 mpceagp

<<invocation>>
DeleteTransferService
Profilelnvocation

1
1
TransferServiceProfile
Reference

transferServiceProfileRef

Figure 5-34: DTSP-1 Message Structure Class Diagram

5.11.4.2 Parameters

The contents of the TransferServiceProfileReference data set are defined in
tabple 5-85.

5.11.4.3 Data Set Composition and Relationship Requirements
Table 5-105 defines the data set composition and relationship requirements for the DTSP-1

mgssage.

Table 5-105-Data Set Composition and Relationship Requirements for the DTSP-I

D FSPD-O";‘ The DTSP-1 shall contain one TransferServiceProfileReference data set.
?\ [syntactic validation]
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5.11.5 DeleteTransferServiceProfileSuccessfulReturn (DTSP-SR) MESSAGE
(CM > UM)

5.11.5.1 General

The DeleteTransferServiceProfileSuccessfulReturn message conforms to
the data set composition and relationship requirements for, and inherits the parameters of, the

<<SuccessfTulReturn>> stereotype, as sp ecified in 3.3.5.3.3.2. Figure 5-35 is the
message-structure class Hiqgrqm forthe DTSP_SR mpcqqu

<<successfulReturn>>
DeleteTransferService
ProfileSuccessfulReturn

1
1
TransferServiceProfile
Reference

transferServiceProfileRef

Figure 5-35: DTSP-SR Message Structure Class Diagram

5.11.5{2 Parameters

The cpntents of the TransferServiceRrofileReference data set are defined|in
table §-85.

5.11.5/ 3 Data Set Composition.and Relationship Requirements

Table [5-106 defines the data set composition and relationship requirements for the DTSP-HR
message.

Table 5-106: Data Set Composition and Relationship Requirements for the DTSP-SR

DTSPD-02 The DTSP-SR shall contain one TransferServiceProfileReference data set.
~ N [syntactic validation]

DTSPD-03 | The transferServiceProfileRef parameter value of the DTSP-SR shall be equal to the
transferServiceProfileRef parameter of the DTSP-1 that invoked the operation.
[service management validation]
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5.11.6 DeleteTransferServiceProfileFailedReturn (DTSP-FR) MESSAGE (CM

> UM)

5.11.6.1 General

The DeleteTransferServiceProfileFailedReturn message conforms to the
data set composition and relationship requirements for, and inherits the parameters of, the
<<Fai ledReturn>> stereotype, as specified in table 3-10. Figure 5-36 is the message

st

1cture class rﬁagram forthe DTSP-_ER mpceagp

5.

Th
tal

TH
mg
wi

11.6.2 Parameters

le 5-85.

T

<<failedReturn>>

FailedReturn

DeleteTransferServiceProfile-

1 1.*

TransferService-
ProfileReference

<serror>>
DtspError

transferServiceProfileRef

Figure 5-36: DTSP-FR Message Structure Class Diagram

e contents of the TransferServiceProfileReference data set are defined in

e DtspError dataset.of the DeleteTransferServiceProfileFailedRgturn
ssage conforms te-and inherits the parameters of the <<Error>> data set sterdotype,
jich contains a @d#agnostic parameter of the <<ErrorDiagnostic>> sterdotype.
ble 5-107 ,dofines the additional values of the diagnostic parameter for the

DYspErroridata set, identifies the CM and data set composition service management
requirements’ that result in that diagnostic value being returned, and identifigs the
coptents”~of the erroredltem and additionallnformation parameterf that
ac¢ompany each diagnostic value.
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Table 5-107: DtspError Data Set diagnostic Parameter Definition

Parameter or Data Content of
diagnostic Set Identified by additional
value Definition/Description Rgmt erroredltem Information
‘operation See table 3-11. 2PC-0103
timeout’
‘referenced The referenced Retrieval DTSPC-06 tran§fe r- Value of the
Retrieval Transfer Service Profile cannot Service- servicePackage
Transffer—Service Tbedefeted because it s boumd to ProfileRet RefofaSeyvice
Profifle bound to |ascheduled Service Package. Package.thaf is
scheduled bound te the]
Servigce Package’ Retrieval Transfer
Service Profjle
‘refe |—fenced SLS | The referenced SLS Transfer DTSPC-05 tran§fe r- Value of the
Trans|fer Service |Service Profile cannot be deleted Service- spaceCompunica
Profille bound to |because it is bound to an ProfileRef tionServjce-
availpgble Space |available Space Communication ProfileRe¢f ofa
Commupication Service Profile. Space
Servigce Profile’ Communication
Service Profjle that
is bound to the SLS
Transfer Serfvice
Profile
‘referenced The referenced DTSPE-04 | transfer- n/a
transiferService- | transferService- Service-
Profillfe Id Profileld is not registered at ProfileRef
unknoln’ CM within the context of the
Service Agreement.
‘smSolirce not The value of the smSouxee for | DTSPC-07 | SmSource n/a
the olner’ the SmMessageSet containing
the DTSP-1 is not the owner of
the target Transfer Service
Profile.
‘other’ The operation has failed due to | DTSPC-08 | The invalid Text-string
an error that is local to the parameter or data set | description qf he
Service Agreement. that causes the local error
violation
5.11.6/3 Data.Set Composition and Relationship Requirements
Table |5¢108 defines the data set composition and relationship requirements for the DTSP-FR
message that are in addition to those of the <<Fai IedReTtUrn>> stercotype.
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Table 5-108: Data Set Composition and Relationship Requirements for the DTSP-FR

DTSPD-04 | The DTSP-FR shall contain:

a) one TransferServiceProfileReference data set; and
b) one or more DESpError data sets.
[syntactic validation]

DTSPD-05

attempted.

If the cause of the failure is ‘referenced SLS Transfer Service Profile is
bound to an available Space Communication Service Profile’, the DTSP-
FR shall contain one DESpPError data set for each SLS Transfer Service Profile that is bound to
the Space Communication Service Profile at the time that service management validation is

DT

Package at the time that service management validation is attempted.

SPD-06 | If the cause of the failure is ‘referenced Retrieval Transfer ServiéeProfile

is bound to a scheduled Service Package’, the DTSP-FR shall‘ontain ope
DtspError data set for each Retrieval Transfer Service Profile that is bound to the Service

DT

SPD-07 |The transferServiceProfileRef parameter value of the DTSP-FR shall be equal
transferServiceProfileld parameter of the DTSP-1 thatinvoked the operation.
[service management validation]

to the

TH

A

op

.12 QUERY_TRANSFER_SERVICE_PROFILE (QTSP)OPERATION

12.1 PURPOSE

12.2 PROCEDURE

12.2.2 The QTSP eperation is defined in terms of the following messages:

copy of a Transfer Service Profile that is already available at CM for a given S
rreement.

eration procedure pattern/specified in 3.4.1.

— QueryJTransfterServiceProfilelnvocation (QTSP-1);

~ “QueryTransferServiceProfileFailedReturn (QTSP-FR).

e QUERY_TRANSFER_SERVICE_PROFELE (QTSP) operation is used by UM to request

ervice

12.2.1 The QTSP operation-is defined to be a two-phase operation in accordance wijth the

— QueryTransferServiceProfileSuccessfulReturn (QTSP-SR); apd

5.12.2.3 The message sequence diagram for the QUERY_TRANSFER_SERVICE_-
PROFILE operation is defined by applying the following argument list to the stereotyped
sequence diagram for the two-phase operation procedure pattern specified in 3.4.1.2:

twoPhaseOperationProcedurePatternSequence {UM, CM, QTSP-1, QTSP-

SR, QTSP-FR}
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5.12.2.4 The activity diagram for the QUERY_TRANSFER_SERVICE_PROFILE operation
is defined by applying the following argument list to the stereotyped activity diagram for the
two-phase operation procedure pattern specified in 3.4.1.4:

twoPhaseOperationProcedurePatternActivity {UM, CM, QTSP-1, QTSP-
SR, QTSP-FR,
qtspRoutineTimeout,
qtspUrgentTimeout}

5.12.3 REQUIREMENTS

5.12.31 UM Requirements for the QUERY_TRANSFER_SERVICE_PROFILE
Operation

The UM requirements for the QTSP operation are defined in table 5-109.

Table 5-109: UM Requirements for the QTSP/Operation

QTSPU-01 | UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures as specified
in3.4.1.5.1.

QTSPY-02 | UM shall conform to all QTSP-1 Data Set Composifion and Relationship Requirements when
creating and transmitting an QTSP-1 as specifiediin table 5-111.

QTSPY-03 | UM should send QTSP-1 messages that are yalid with respect to all service management
validation requirements for CM as defined.infable 5-111.

QTSPW-04 | UM shall validate that a received QTSP£SR or QTSP-FR conforms to all QTSP-SR or QTSP+FR
syntactic validation requirements specified in table 5-112 or table 5-114, respectively. If the refurn
fails any of the syntactic validation.requirements, UM shall process the message set containing| the
syntactically invalid return in aecordance with the Invoker Requirements for Two-Phase
Operation Procedures.

QTSPY-05 | UM shall validate that areeeived QTSP-SR or QTSP-FR conforms to all QTSP-SR or QTSP+FR
service management (validation requirements specified in table 5-112 or table 5-114, respectivdly.

If the return fails gny of the service management validation requirements, UM shall process thg
service management-invalid return in accordance with the Invoker Requirements for Two-Phage
Operation Ptecedures.
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5.12.3.2 CM Requirements for the QUERY_TRANSFER_SERVICE_PROFILE
Operation

The CM requirements for the QTSP operation are defined in table 5-110.

Table 5-110: CM Requirements for the QTSP Operation

QTSPC-01

CM shall conform to all Performer Requirements for Two-Phase Operation Procedures as

specified in 3.4.1.5.2.

Q

[SPC-02

CM shall validate that a received QTSP- 1 conforms to all QTSP-1 syntactic validation
requirements specified in table 5-111, Data Set Composition and Relationship Requriremer
the QTSP-1. If the QTSP-1 fails any of the syntactic requirements, CM shall process the
message set containing the syntactically invalid return in accordance with¢h¢ Performer
Requirements for Two-Phase Operation Procedures.

1ts for

Q

[SPC-03

CM shall validate that the QTSP-1 conforms to all QTSP-1 service management validati
requirements specified in this table and table 5-111 Data Set Composition and Relationshi
Requirements. If the QTSP-1 fails any of the service manageniert requirements, CM shal
processing the QTSP-1 and respond to UM with an QTSRP=FR message. The content of th
QTSP-FR depends on the nature of the validation failure, and is specified in table 5-113.

pn

ccase

[¢]

Q

[SPC-04

CM shall validate that the transferServiceProfi leRef matches the

transferServiceProfileld for a TransferService Profile within the context of th¢

referenced Service Agreement.
[service management validation]

Q

[SPC-05

If the Complex has locally defined QT SP=1 relationship requirements in addition to those
specified in this Recommended Standard, CM shall validate that the QTSP-1 conforms to
local requirements.

[service management validation]

all such

Q

[SPC-06

If the QTSP-1 is valid, CMshall create a copy of the requested Transfer Service Profile a
return it in a QTSP-SR.
[perform operation]

hd

[SPC-07

CM shall conformfo'all QTSP-SR Data Set Composition and Relationship Requirements
creating and transmitting an QTSP-SR as specified in table 5-112.

when

[SPC-08

CM shall conform to all QTSP-FR Data Set Composition and Relationship Requirements
creating and-transmitting an QTSP-FR as specified in table 5-114.

when
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5.12.4 QueryTransferServiceProfilelnvocation (QTSP-1) MESSAGE (UM
> CM)

5.12.4.1 General

The QueryTransferServiceProfilelnvocation message conforms to the data set
composition and relationship requirements for, and inherits the parameters of, the

<<Invocation>> stereotype, as sp ecified in 3.3.5.3.2. Figure 5-37 is the message
structure class rﬁagram for the QTQD—' message

<<invocation>>
QueryTransferService
Profilelnvocation

1
1
TransferServiceProfile
Reference

transferServiceProfileRef

Figure 5-37: QTSP-1 Message Structure Class Diagram

5.12.42 Parameters

The cpntents of the TransferServiceRrofileReference data set are defined|in
table §-85.

5.12.43 Data Set Composition-and Relationship Requirements

Table|5-111 defines the ddta set composition and relationship requirements for the QTSP
message.

Tabje 5-111:~Data Set Composition and Relationship Requirements for the QTSP-

QTSPD-014 [The QTSP- I shall contain one TransferServiceProfileReference data set.
[syntactic validation]
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(CM->UM)

5.12.5.1 General

The QueryTransferServiceProfileSuccessfulReturn message conforms to
the data set composition and relationship requirements for, and inherits the parameters of, the
<<SuccessfTulReturn>> stereotype (as specified in 3.3.5.3.3.2). Figure 5-38 is the

mpcqqu structure class Hiqgrqm for-the QTQD—QD mpcqqu

5.12.5.2 Parameters

TH
tal

Th
relf

specified in 5.9.4).

<<successfulReturn>> 1 TransferServiceProfile
QueryTransferService > Reference
ProfileSuccessfulReturn

transferServiceProfileRef

<<slsTsProfile>> <<retrievalTsProfile>>
SIsTsProfileContent RetrievalTsProfileContent

Figure 5-38: QTSP-SR Message Structure Class Diagram

le 5-85.

ationship requirements fors.and inherits the parameters of, the <<SIsTsProfile

The RetrievalTsProfileContent data set conforms to the data set compositipn and
refationship ~ requitements  for, and  inherits the  parameters of,| the
<qRetrievalTsProfile>> (as specified in 5.10.4).

5.12.5.3>Data Set Composition and Relationship Requirements
Table-5-H2-defines-the-data-seteompostttonandrelationshiprequirements-for-the- QFSP-SR
message.
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Table 5-112: Data Set Composition and Relationship Requirements for the QTSP-SR

QTSPD-02 |The QTSP-SR shall contain one TransferServiceProfileReference data set.
[syntactic validation]

QTSPD-03 | The QTSP-SR shall contain one and only one of the following:
a) aSlIsTsProfileContent data set; or

b) aRetrievalTsProfileContent data set.
[syntactic validation]

QTSPD-04 |The transferServiceProfileRef parameter value of the QTSP-SR shall be equal to the
transterServiceProfitetdparameterof the QT SP=1tiarinvoked the operation, ]

[service management validation]

5.12.6| QueryTransferServiceProfileFailedReturn (QTSP-FR) MESSAGH
(CM > UM)

5.12.6/1 General

The QueryTransferServiceProfileFailedReturn niessage conforms to the data
set cqmposition and relationship requirements for, and igherits the parameters of, the
<<Fapf ledReturn>> stereotype, as specified in table 3-10. Figure 5-39 is the messgge
structyre class diagram for the QTSP-FR message.

<<failedReturn>> 1 TransferServiceProfile
QueryTransferService Reference
ProfileSuccessfulReturn <

L

<<error>*
QtspEfror

transferServiceProfileRef

Figure5-39: QTSP-FR Message Structure Class Diagram

CCSDS 910.11-B-1 Page 5-124 August 2009

© 1SO 2013 — All rights reserved


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

5.12.6.2 Parameters

The contents of the TransferServiceProfileReference data set are defined in
table 5-85.

The QtspError data set of the QueryTransferServiceProfileFailedReturn
message conforms to the data set composition and relationship requirements for, and inherits
the parameters of, the <<Error>> data set stereotype, which contains a diagnostic
parameter of the <<Frrnrningnncfir‘>> stereotype Table 5-113 defines the additional
vaJues of the diagnostic parameter for the QtSpError data set, identifies the¢' GM and
dafa set composition service management requirements that result in that dgagnqstic
value being returned, and identifies the contents of the erroredlten and
additional Information parameters that accompany each diagnosE&ic value.

Table 5-113: QtspError Data Set diagnostic Parameter Definition

Qa'?émeter or Data Coptent of
diagnostic ) "Set Identified by addftional
value Definition/Description quQ erroredltem Infgrmation
‘operation See table 3-11. 2PC-0103
tipneout’
‘réferenced The referenced QTSPC-04 |transferServic|n/a
transferServiceP | transferService- eProfileRef
rofileld Profileld is not registered-at
un[nown ’ CM within the context ofithe
referenced Service Agréement.
‘other’ The operation has.failed due to | QTSPC-05 | The invalid Text-string
an error that is{logal to the parameter or data set | descriptjon of the
Service Agreement. that causes the local erfor
violation

5.12.6.3 Data Set Caomyposition and Relationship Requirements for QTSP-FR

Table 5-114 defings the data set composition and relationship requirements for the QT§P-FR
mg¢ssage that'are in addition to those of the <<Fai ledReturn>> stereotype.

Table 5-114: Data Set Composition and Relationship Requirements for the QTSIP-FR

QTSPD-05 |The QTSP-FR shall contain:

a) one TransferServiceProfileReference data set; and

b) one or more QtSpError data sets.
[syntactic validation]
QTSPD-06 | The transferServiceProfileRef parameter value of the QTSP-FR shall be equal to the
transferServiceProfileld parameter of the QTSP-1 that invoked the operation.
[service management validation]
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6

TRAJECTORY PREDICTION OPERATIONS

6.1 GENERAL

The Trajectory Prediction operations that may be invoked by UM are:

— ADD_TRAJECTORY_PREDICTION—to add a new Trajectory Prediction at CM;

— DELETE_TRAJECTORY_PREDICTION—to delete a Trajectory Prediction that is

N

Subsections 6.3 through 6.6 define those operations used by UM to create, delete and|

ca

N(

N(

6.2

6.2

Th

currently available at UM,

— QUERY_TRAJECTORY_PREDICTION—to query the content of af Traj
Prediction that is available at CM; and

— EXTEND_TRAJECTORY_PREDICTION—to add trajectory prediction datq
Trajectory Prediction that is already available at CM.

Trajectory Prediction operations can be invoked by CM.

ch Trajectory Prediction that exists at the CM.

DTE 1 — When  operating in the ‘invoked deletion only’ mode
trajectoryPredictionDeletionMode in table 7-15), UM is respd
for managing the Trajectory Predictions available at CM, and therefor

delete and add as n ecessaty:’ CM does not notify UM when the Traj
Predictions that are available at CM expire.

DTE 2 — There is alimited amount of storage space available at CM for Traj
Predictions related to a S ervice Agreement (i.e., asd efined by par
maxSizeTrajectoryFilestore, specified in table 7-15). CM rejec
Trajectory Predictions once this storage space is exceeded.

LIFECYCLE AND OWNERSHIP OF A TRAJECTORY PREDICTION

.1 LIRECYCLE

ectory

to a

query

(see
nsible
c UM

should keep track of the expiration times for the Trajectory Predictiorlls and

ectory

ectory
hmeter
S NeEw

eifecycle of a trajectory prediction, as created using the standard SCCS-SM traj

ectory

predication operations and held by C M, is modeled as a state machine and is shown in
figure 6-1, and in table 6-1.
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state machine Trajectory Predictior)

trajectory prediction

-

deleted

successfully added / Available
ATP_SR
Invalid DTP_| received DTP_| received
/DTP_FR reference /DTP_FR
/\ added [\—
V1 vl
Unreferenced Referenced
last reference :
Valid DTP_| removed )
received /
delete TP and TP
send DTP_SR automatically

Figure 6-1: State Diagram for Trajectory Prediction

Table 6-1: State Table for Frajectory Prediction

States
Available
- NN
Events Initial I\ Acknowledged Unreferenced Referencqd
trajectory
prediction ATP-SR >
succes$fully added Unreferenced * * *
[DTP-I valid]
. DTP-SR -> Final DTP-FR -
_ 3 *
DT-1 received else DTP-FR -> Referenceld
Unreferenced
referefce added * * -> Referenced
last ref removed * * * -> Unrefererjced
TP ajutomatically " % .
deleted -> Final

The trpjeotory prediction lifecycle shall conform to the state machine shown, with referer

Cce

criteria as described in DTPC-07.

6.2.2 OWNERSHIP OF TRAJECTORY PREDICTIONS

Each trajectory prediction shall be owned by the UM entity associated with the SmSource
used in the SmMessageSet that contained the invocation message that created the

trajectory prediction.
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6.3 ADD_TRAJECTORY_PREDICTION (ATP) OPERATION

6.3.1 PURPOSE

The ADD_TRAJECTORY_PREDICTION (ATP) operation allows UM to add a new
Trajectory Prediction at CM.

6.3.2 PROCEDURE

6.3
op
6.d

6.d

op
di

t™w

d

tw]

[¢]

t™w

3.3 REQUIREMENTS

2.1 The ATP operation is defined to be a two-phase operation in accordance W
eration procedure pattern specified in 3.4.1.

2.2 The ATP operation is defined in terms of the following messages:

— AddTrajectoryPredictionlnvocation (ATP-1),

— AddTrajectoryPredictionSuccessfulReturn (ATP-SR);
— AddTrajectoryPredictionFailedReturn(ATP-FR).

2.3 The message sequence diagram for the ~ADD_TRAJECTORY_PREDI(
eration is defined by applying the following argument list to the stereotyped seq
jgram for the two-phase operation procedure pattern specified in 3.4.1.2:

oPhaseOperationProcedurePatternSequence {UM, CM, ATP-I, AT
ATP-FR}

fined by applying the following argument list to the stereotyped activity diagram {
p-phase operation procedute-pattern specified in 3.4.1.4:

oPhaseOperationProcedurePatternActivity {UM, CM, ATP-1, ATP
ATP-FR, atpRoutineTimec
atpUrgentTimeout}

th the

TION
Juence

P-SR,

.3.2.4 The activity diagram for-the ADD_TRAJECTORY_PREDICTION operation is

for the

SR,
ut,

3.8:1° UM Requirements for the ADD_TRAJECTORY_PREDICTION Operation

The UM requirements for the ATP operation are defined in table 6-2.
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Table 6-2: UM Requirements for the ATP Operation

ATPU-01 |UM shall conform to all Invoker Requirements for Two-Phase Operation Procedures as specified in
3.4.1.5.1.

ATPU-02 | UM shall conform to all ATP-1 Data Set Composition and Relationship Requirements when creating
and transmitting an ATP-1 as specified in table 6-11.

ATPU-03 | UM should submit ATP- I messages that are valid with respect to all service management validation
requirements for CM as defined in table 6-3.

ATPU-04 | UM shall validate that a received ATP-SR or ATP-FR conforms to all ATP-SR or ATP-FR syntactic
validation requireiments speciiied in tables 0-14 and 0-10, respectively. 1T the return 1ails aiy oi|the
syntactic validation requirements, UM shall process the message set containing the syntactically invalid
return in accordance with the Invoker Requirements for Two-Phase Operation Proceduges.

ATPUL0S5 | UM shall validate that a received ATP-SR or ATP-FR conforms to all ATP-SR or ATP~FR sefvice
management validation requirements specified in tables 6-14 and 6-16, respectively.If the return fails
any of the service management validation requirements, UM shall process the séryice management
invalid return in accordance with the Invoker Requirements for Two-Phase Operation Procedurfs.

ATPUL06 |UM should provide Trajectory Prediction start and stop times consistent-with' the Service Packajges that

will be referencing this Trajectory Prediction. Consistent times mean the-following relationship is true:
Trajectory Prediction start time < earliest Service Scenario start time ™ latest Service Scenario $top time
< Trajectory Prediction stop time.

6.3.3.2 CM Requirements for the ADD_TRAJECTORY.-PREDICT ION Operation

The CM requirements for the ATP operation are definéd in table 6-3.

Table 6-3: CM Requirements for the ATP Operation

ATP(

01 |CM shall conform to Performer‘Ré¢quirements for Two-Phase Operation Procedures as specified in
3.4.1.5.2.

ATPCH02 [ CM shall conform to all ATP-SR and ATP-FR Data Set Composition and Relationship Requir¢ments
when creating and trafismiitting a ATP-SR and ATP-FR, as specified in tables 6-14 and 6-16,
respectively.

ATPCH03 [ CM shall validate'that a received ATP-1 conforms to all ATP-1 syntactic validation requirements
specified inthi§table and table 6-11, Data Set Composition and Relationship Requirements for the ATP-
1. If the ATR~ 1 fails any of the syntactic requirements, CM shall process the message set contalining the
syntactically invalid invocation in accordance with the Performer Requirements for Two-Phase
Ope¢ration Procedures.

ATPCH04 [E€M shall validate that the ATP-1 conforms to all ATP-1 service management validation requifements
A specified in table 6-11, Data Set Composition and Relationship Requirements for the ATP-1. If the
% ATP-1 fails any of the service management requirements, CM shall cease processing the ATP{I and
respond to UM with an ATP-FR message. The content of the ATP-FR depends on the nature of the
validation failure, and is specified in table 6-15.

ATPC-05 [CM shall validate that the ATP-1 would not cause the storage area at CM reserved for Trajectory
Predictions to exceed maxSizeTrajectoryFilestore for the referenced Service Agreement.
[service management validation]

ATPC-06 |CM shall validate that each ATP-1 parameter that is constrained by a Service Agreement parameter is
consistent with the applicable Service Agreement parameter.
[service management validation]
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ATPC-07 |CM shall validate that all ATP-1 parameter values that are related to each other (as defined in the Data
Set Composition and Relationship Requirements) contain mutually compatible values.

[service management validation]

ATPC-08 |[Ifthe Complex has locally defined ATP-1 relationship requirements in addition to those specified in this
standard, CM shall validate that the ATP-1 conforms to all such local requirements.
[service management validation]

ATPC-09 [Ifthe OrbitParameterMessageText data set is used in the ATP-1, then CM shall validate that the
contents of parameter opmTextData meet any data composition and relationship requirements defined
for the Orbit Parameter Message (OPM) in the CCSDS Recommended Standard for Orbit Data Messages
(ODM) (reference [13})

[service management validation]

A[TPC-10 [Ifthe OrbitParameterMessageXml data set is used in the ATP-1, then CM shall valjdate that the
contents of parameter opmXmlIData meet any data composition and relationship requiremgnts defined
for the Orbit Parameter Message (OPM) in the CCSDS Recommended Standard-foer Orbit [Data Messages
(ODM) (references [13] and [15]).

[service management validation]

A[TPC-11 |Ifthe OrbitEphemerisMessageText data set is used in the ATR-1, then CM shall vlidate that the
contents of parameter oemTextData meet any data composition‘and relationship requirefents defined
for the Orbit Ephemeris Message (OEM) in the CCSDS Recommended Standard for Orbit PData
Messages (ODM) (reference [13]).

[service management validation]

A[TPC-12 |If the OrbitEphemerisMessageXml data set is used in the ATP- I, then CM shall valjdate that the
contents of parameter oemXmlData meet any data composition and relationship requiremgnts defined
for the Orbit Ephemeris Message (OEM) in the CESDS Recommended Standard for Orbit Data
Messages (ODM) (references [13] and [15]).

[service management validation]

A[TPC-13 [Ifthe OrbitBilateralMessage data’set is used in the ATP-1, then CM shall validatq that the
OrbitBilateralMessage dataset composition and relationship requirements for the format
indicated by parameter bi latera¥TrajectoryFormatld are met.

[service management validation]
A'PC-14 |If the ATP-1 passes syntacticiand service management validation, CM shall:
a) add the Trajectory, Prediction to the set of Trajectory Predictions already available at CM;
b) count the Trajectory Prediction as applying against the maxSizeTrajectoryFilestore
parameter of the’Service Agreement; and
c) return an-ATP-SR message.
[perform op€ration]
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6.3.4 AddTrajectoryPredictionlnvocation (ATP-1) MESSAGE (UM - CM)

6.3.4.1 General

The AddTrajectoryPredictionlnvocation (ATP-1) message conforms to the
data set composition and relationship requirements for, and inherits the parameters of, the
<<Invocation>> stereotype, as sp ecified in 3.3.5.3.2. Figure 6-2 shows the ATP-1

message structure as a class diagram.

ISO 18439:2013(E)

. L e 1 1 <<invocation>>
TrajeqtoryPredictionldentification . S .
! Y %‘ AddTrajectoryPredictioninvocation
trajectofyld
1
1

TrajectoryPredictionSegment

trajectoryStartTime
trajectoryStopTime
trajectorySegmentGrade

OrbitParameterMessageText

opmTextData

1 1

OrbitBilateralMessage

bilateralTrajectoryFormatld
bilateralTrajectoryData

OrbitParameterMessageXml

OrbitEphemerisMessageXml|

opmXmiData

data sets defined X

in referénce [14]}

oemXmilData

OrbitEphemerisMessageText

oemTextData

Figure 6-2: ATP-1 Message Structure Class Diagram
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6.3.4.2 Parameters

The AddTrajectoryPredictionlnvocation message allows the selection between:

TH
Se

Th
on
EQ

repeated here to avoidiinconsistencies.

TH

— a bi-laterally agreed message format, asrepresented in the diagram above by the

OrbitBilateralMessage data set; or

— the two standard message formats for use in transferring spacecraft orbit information

between space Agencies:

* the Orbit Parameter Message (OPM); and
» the Orbit Ephemeris Message (OEM);

NOTE — The OPM and OEM formats are defined by CCSDS both*in plain tg
in XML Schema.

— the adopted representation is indicated by the data set names;
« OrbitParameterMessageText, for OPM in‘plain text format;
* OrbitParameterMessageXml, for OPM in XML format;
« OrbitEphemerisMessageText, forOEM in plain text format;

* OrbitEphemerisMessageXmlfor OEM in XML format.

e selection is restricted by the list, of trajectory formats supported by the app

e specification of the« parameters for the OrbitParameterMessage
bitParameterMessageXml, OrbitEphemerisMessageText and On
hemerisMessageXml data sets is given in references [13] and [15] and hence

e parameters for the ATP-1 message are defined in table 6-4 through table 6-10.

Table 6-4: TrajectoryPredictionldentification Data Set

xt and

icable

rvice Agreement, which is definediby the parameter trajectoryFormatOptions
(table 7-15).

Text,
bit-
1S not

APPI

Service
Agreement
Name Definition/Description Data Type | Units | Parameter

cable

tr

ajectoryld Identifier of Trajectory Prediction, unique within |String256 |n/a n/a
UM and CM domains.
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Table 6-5: TrajectoryPredictionSegment Data Set

Applicable
Service
Agreement
Name Definition/Description Data Type | Units Parameter
trajectory- Grade of the trajectory segment: Enum n/a n/a
SegmentGrade — ‘acquisition’—Used to acquire and track
the spacecraft (the highest accuracy);
— ‘sequence’Snitable for use in event
sequencing;
— ‘schedulle’—Suitable for use in scheduling;
— ‘lifeOfMission’—To be used for very
long -range planning;
‘other’—Bilaterally defined.
NOTE - For the purposes of Version 1 of
SCCS-SM, only the ‘acquisition’ and
‘schedule’ grades are relevant. The
other values may be used to meet
other, locally defined uses for
trajectory predictions.
trajectoryStar | The initial time for which the data contained UTC n/a n/a
tTime within the segment is valid for use for the
purposes of predicting the trajectory of the space
element at the specified grade.
trajectoryStop |The ending time for which the data contained uTC n/a n/a
Time within the segment is valid for use for'the
purposes of predicting the trajectory of the space
element at the specified grade,
NOTE - For OPM-bearisg trajectory segments,
the contained state vector is to be
propagated-until the
trajectoryStopTime or later.
Table 6-6:)OrbitParameterMessageText Data Set
Applicdble
Servige
Agreenient
Name Definition/Description Data Type | Units Paramdter
opmTextData Contains the Trajectory Prediction data in the OpmText- |n/a trajectqryfFo
OPM format represented in plain text. Data rmatOptions
Table 6-7: OrbitParameterMessageXml Data Set
Applicable
Service
Agreement
Name Definition/Description Data Type | Units Parameter
opmXmlData Contains the Trajectory Prediction data in the OpmXml- |n/a trajectoryfro
OPM format represented in XML. Data rmatOptions
CCSDS 910.11-B-1 Page 6-8 August 2009
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Table 6-8: OrbitEphemerisMessageText Data Set

Applicable
Service
Agreement
Name Definition/Description Data Type | Units Parameter
oemTextData Contains the Trajectory Prediction data in the OemText- |n/a trajectory
OEM format represented in plain text. Data Format-
Options
Table 6-9: OrbitEphemerisMessageXml Data Set
Applicable
Sefvice
Agreement
Name Definition/Description Data Type | Units Parameter
oemXmiData Contains the Trajectory Prediction data in the OemXmil- |n/a trajgctory
OEM format represented in XML. Data Formgt-
Optigns
Table 6-10: OrbitBilateralMessage Data Set
Applicable
Sefvice
Agrgement
Name Definition/Description Data Type | Units Parameter
bill ate ral- Contains the Trajectory Prediction data in the Bilateral- |n/a n/a
TrpgectoryData |format defined by the parameter Data
bilateralTrajectoryFormatld.
billateral- Identification of trajectory data format other than | String256 |n/a Trajeptory-
;I;tj ectory- the two CCSDS standard formats OPM and Predigtion-
Formatid OEM. THis format has to be bi-laterally agreed gperat fons-
onstraints:
between. UM and CM. al lowkd—
Bilatgral-
Trajegtory-
Formaglds
6.3.4.3 Data Set Composition and Relationship Requirements
Table 6-11 defines the data set composition and relationship requirements for the ATP-1

message:
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le 6-11: Data Set Composition and Relationship Requirements for ATP-1

ATPD-01

The ATP-1 shall contain:
a) one TrajectoryPredictionldentification data set; and
b) one TrajectoryPredictionSegment data set.

[syntactic validation]

ATPD-02

The TrajectoryPredictionSegment data set shall contain one and only one of the following data

sets:
a) OrbitParameterMessageText;

by OrbrtParametertessagexmt;

¢) OrbitEphemerisMessageText;

d) OrbitEphemerisMessageXml; or

e) OrbitBilateralMessage.
[syntactic validation]

ATPD3

The parameter trajectoryFormatOptions in the ServiceAgreement dafa set (table 7415)
restricts the Trajectory Prediction format choices. This means that the
TrajectoryPredictionSegment data set may contain:
a) an OrbitParameterMessageText data set only if the trajectoryFormatOptigns
parameter set includes the enumeration value ‘opmText’;
b) an OrbitParameterMessageXml data set only if the £FajectoryFormatOptions
parameter set includes the enumeration value ‘opmXmiZ;
¢) an OrbitEphemerisMessageText data set onlynif the trajectoryFormatOptigns
parameter set includes the enumeration value ‘oemText’;
d) an OrbitEphemerisMessageXml data setonly if the trajectoryFormatOptiorns
parameter set includes the enumeration value “@emxXml’;
e) an OrbitBilateralMessage data setonly if the trajectoryFormatOptions pgrameter
set includes the enumeration value ‘obm™
[service management validation]

ATPD-4

The trajectoryld parameter shall'be unique in the context of the referenced Service Agreemient.
[service management validation]

ATPDS5

The format of parameters opmTextData in the OrbitParameterMessageText data set apd
oemTextData in the Orbd€EphemerisMessageText data set shall comply with the plain fext
syntax of the Orbit Parameter Message (OPM) and the Orbit Ephemeris Message (OEM), respectjvely,
defined in the CCSDS Re¢ommended Standard for Orbit Data Messages (ODM) (reference [13])
[syntactic validation]

ATPD-06

The format of parameters opmXmlIData in the OrbitParameterMessageXml data set and
oemXmlDatau' the OrbitEphemerisMessageXml data set shall comply with the XML Schema
syntax of the-Orbit Parameter Message (OPM) and the Orbit Ephemeris Message (OEM), respectjvely,
defined.in'the CCSDS XML Specification for Navigation Data Messages (reference [15]).
[syntactic validation]

ATPD-07
(o

The<trajectoryStopTime shall be a time later than the trajectoryStartTime.
[service management validation]

ATPD-68++h

ARt v otartT

rne-chall L 1 1ot +h thot ~L4b o mncon~nAT sm~nctAmin fth
e STIarT ra v o—a v araCTatCr arar tarat OT i mMc SSTg T HTC S Taim o €

L o o
Iyt oo yoToar ol

ATP-1.
[service management validation

ATPD-09

If the segment contains an Orbit Parameter Message (text or XML), the trajectoryStartTime
must be equal to or later than the epoch of the vector.

NOTE — The vector includes its epoch in the Orbit Parameter Message.

[service management validation]
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ATPD-10

If the segment contains an Orbit Ephemeris Message (text or XML):
a) The trajectoryStartTime shall be equal to or later than the epoch of the first vector of the
OEM;
b) The trajectoryStopTime shall be equal to or earlier than the epoch of the last vector of the
OEM.
NOTE - Each vector includes its epoch in the OEM.
[service management validation]

6.3:5—AddTrajectoryRPredictionSuccesstulReturn (ATP-SRY MESSAGE

6.3.5.1 General

(CM > UM)

The AddTrajectoryPredictionSuccessfulReturn (ATP-SR)message colforms
to [the data set composition and relationship requirements for, and inkerits the parame

rs of,

th¢ <<SuccessTulReturn>> stereotype, as specified in 3.3.5:323.2. Figure 6-3 [shows

th¢ message structure of the ATP-SR as a class diagram.

6.3.5.2

THe parametersifor the ATP-SR message are described in table 6-12 and table 6-13.

<<successfulReturn>>
AddTrajectoryPredictionSuccessfulReturn

1 1
1 1
TrajectoryPredictionReference TrajectoryPredictionStorage
trajectoryRef remainingStorageSpace

Figure 6-3.) ATP-SR Message Structure Class Diagram

Parameters

Table 6-12: TrajectoryPredictionReference Data Set

Applicable
Service
Agreement
Name Definition/Description Data Type | Units Parameter
trajectoryRef Contains value of parameter String256 |n/a n/a
trajectoryldor trajectoryRef
of corresponding invocation.
CCSDS 910.11-B-1 Page 6-11 August 2009
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Table 6-13: TrajectoryPredictionStorage Data Set

Applicable
Service
Agreement
Name Definition/Description Data Type [ Units Parameter

remai
Space

ningStorage- |Remaining Trajectory Prediction storage |Unsigned |Mbytes | Trajectory-
area in the Complex after the addition of |Integer gred 1ction-
the new Trajectory Prediction. perations-

Constraints:

Trajectory-
Filestore

6.3.5.3

Table
messa

T

3 Data Set Composition and Relationship Requirements

e,

able 6-14: Data Set Composition and Relationship Reguirements for ATP-SR

6-14 defines the data set composition and relationship requirements for the ATP-8

ATPD-

L1 | The value of the trajectoryRef parameter shall be thé\same as the value of the trajectd
the ATP-1 to which this return responds.
[service management validation]

ryld of

ATPD-

2 |The ATP-SR shall contain one TrajectoryPredictionReference data set.
[syntactic validation]

ATPD-

13 |The ATP-SR shall contain one TrajectoryPredictionStorage data set.
[syntactic validation]

6.3.6

6.3.6.1

The A
data s

AddTrajectoryPredictionFailedReturn (ATP-FR) MESSAGE (CM -,
General

ddTrajectoryPredictionFailedReturn (ATP-FR) message conforms to 1
et compositionand relationship requirements for, and inherits the parameters of, 1

<<Fal ledReturn>> stereotype, as specified in table 3-10. The AtpError data set of 1

ATP-
stereo
stereo

FR message conforms to and inherits the parameters of the <<Error>> data
ype,«which contains a diagnostic parameter of the <<ErrorDiagnostic

Ype.

Figure 6-4 shows the message structure of the ATP-FR as a class diagram.

CCSDS 910.11-B-1 Page 6-12 August 2009
© 1SO 2013 — All rights reserved

395


https://standardsiso.com/api/?name=29b265ec8e863736a58776d7f56fef6c

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

<<failedReturn>>
AddTrajectoryPredictionFailedReturn

396

1 1
1 1.*
TrajectoryPredictionReference <<error>>
Il_\\t'J EI LA A
trajectoryRef
Figure 6-4: ATP-FR Message Structure Class Diagram
6.3.6.2 Parameters
The TrajectoryPredictionReference data set is defined in table 6-12.
Table 6-15 defines the additional values of the diagnostiC parameter for the AtpError
data set, identifies the CM and data set composition s¢tvice management requiremenits that
regult in that diagnostic value being returned; and identifies the contents pf the
enroredltem and additionallnformaktion parameters that accompany| each
dijagnostic value.
Table 6-15: AtpError Data Set diagnostic Parameter Definition
Y Parameter or Data |  Content jof
diagnostic ; % ‘ Set Identified by | additional-
value Definiti escription Rgmt erroredltem Informatjion
‘exceeds ATP-1 would cause the ATPC-05 |trajectoryld value of
Trpjectory Trajectdry) Prediction storage area parameter
Prediction at CMFI be exceeded. remainingSt
storage area orageSpage
at CW’
‘ipcompat- The epoch of a (the) vector within |ATPD-09 |trajectoryStar |n/a
ibjle time the trajectory message is tTime
incompatible with the start or stop ;
time of the ATP-1. ATPD-10a | trajectorystar
tTime
ATPD-10a | trajectoryStop
Time
‘invalid The value of parameter ATPD-07 |trajectoryStop |n/a
trajectory- |trajectoryStopTime is Time
StopTime’ invalid because it is earlier than
trajectoryStartTime.
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Parameter or Data Content of
diagnostic Set Identified by | additional-
value Definition/Description Rgmt erroredltem Information
‘mutually Two or more parameters of the ATPC-07 |One of the mutually |n/a
incompatible | ATP-1 contain mutually incompatible
parameter incompatible values. parameters
values’
See GRD-0026,
table 3-12.
‘non- If one of the following occurs: For cases 2) and 4), [n/a for cases 2),
conformant 1) the contents of the ATPC-09 [which adopt the 4), and 5)
parameter opmTextData XML format,
in the erroredltem
OrbitParameter- shall contain the For cases 1) and
MessageText data set do distinguished name | 3),
not meet the OPM data set of the non- additionall
composition and ATPC-10 |conformant element |RFormation
relationship requirements; (the one that failed._) | shall specify the
2) the contents of the validation). non-conformant
parameter opmXmlData in field(s) that
the OrbitParameter- For case$ ), 3) and | caused ATP-1 t
MessageXml data set do 5), erroredltem |fail validation.
not meet the OPM data set |ATPC-11  [shall contain the
composition and distinguished name
relationship requirements; of the
3) the contents of the Trajectory-
parameter oemTextData Prediction-
in the Segment data set.
OrbitEphemerisMess AATPC-12 | Any further
ageText data set do not information about
meet the OEM data set non-conformance
composition and shall be conveyed
relationship requirements; via the contents of
4) the contents-of the additi On?' -
parameter-QemXmlIData in ATPC-13 | Information.
the
OrbitEphemerisMess
ageXml data set do not
meet the OEM data set
composition and
relationship requirements;
S) the contents of the
parameter
bilateralTrajector
yData-in-the- OFbitE
BilateralMessage
data set do not meet the
relevant data set
composition and
relationship requirements.
‘operation When the operation cannot be 2PP-0103b |n/a n/a
timeout’ completed before the disposition | in
timer expires. table 3-32
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Parameter or Data Content of
diagnostic Set Identified by | additional-
value Definition/Description Rgmt erroreditem | Information
‘parameter The value of the identified ATPC-06, |The parameter in n/a
value not parameter is not within the values |ATPD-03 |violation
supported by |permitted by the referenced
referenced |gervice Agreement.
Service
Agreement’
‘trajectoryl |There is a Trajectory Prediction ~ [ATPD-04 |trajectoryld n/a
d phready—imTwhirthis tdemifier atready
usge’ registered at CM for the
referenced Service Agreement.

‘trajectory- |Itis already past the time at which | ATPD-08 |trajectory-
StartTime the segment was supposed to have StartTime
alfready started being used.
past’
‘other’ The operation has failed due to an | ATPC-08 | The invalid Text-string

error that is local to the Service
Agreement.

parameter of-data set
that causes the
violation

description ¢f the

local error.

6.3.6.3 Data Set Composition and Relationship Requirements

Table 6-16 defines the data set composition and\relationship requirements for the ATP-FR

mg¢ssage that are in addition to those of the <<Fai ledReturn>> stereotype.

Table 6-16: Data Set Compositian and Relationship Requirements for ATP-HR

A[lPD-14

The ATP-FR shall contain,one TrajectoryPredictionReference data set.
[syntactic validation]

A[lPD-15

The ATP-FR shall contain one or more AtpError data sets.
[syntactic validation]

A[l'PD-16

The value of the’ trajectoryRef parameter shall be the same as the value of the trajgctoryld of
the ATP £1to which this return responds.
[serviée management validation]
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6.4 DELETE_TRAJECTORY_PREDICTION (DTP) OPERATION
6.41 PURPOSE

The DELETE_TRAJECTORY_PREDICTION (DTP) operation allows UM to instruct CM to
remove a Trajectory Prediction from the set of Trajectory Predictions that are currently
available at CM for a given Service Agreement.

6.4.2 | PROCEDURE

6.4.2.1 The DTP operation is defined to be a two-phase operation in accordance with the
operatiion procedure pattern specified in 3.4.1.

6.4.2.2 The DTP operation is defined in terms of the following messages:
— | DeleteTrajectoryPredictionlnvocation (DTP-I9;
— | DeleteTrajectoryPredictionSuccessfulReturn (DTP-SR);

— | DeleteTrajectoryPredictionFailedReturn (DTP-FR).

6.4.2.3 The message sequence diagram for the DELETE_TRAJECTORY_PREDICTIDN
operation is defined by a pplying the following argument list to the stereotyped sequerjce
diagram for the two-phase operation procedure pattern specified in 3.4.1.2:

twoPhaseOperationProcedurePatternSequence {UM, CM, DTP-1I, DTP-SR,
DTP-FR}

6.4.2.4 The activity diagram forithe DELETE_TRAJECTORY_PREDICTION operatior| is
defined by applying the following argument list to the stereotyped activity diagram for the
two-phase operation procedute pattern specified in 3.4.1.4:

twoPhaseOperationProcedurePatternActivity {UM, CM, DTP-1, DTP-SR,
DTP-FR,

dtpRoutineTimeout,
dtpUrgentTimeout}
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