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ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established
by the respeclive organization to deal with particular fields of technical activity.
ISO and IEC |technical committees collaborate in fields of mutual interest. Other
international prganizations, governmental and non-governmental, in liaison with

ISO and IEC,|also take part in the work.

In the field ¢f information technology, ISO and IEC have established a joint

technical co!

ittee, ISO/IEC JTC 1. Draft International Standards adopted by the

joint technical committee are circulated to national bodies for voting. Publication
as an Internalional Standard requires approval by at least 75 % of the national

bodies casting a vote.

International Standard ISO/IEC 8326 was prepared by Joint Technical Comimittee
ISO/IEC JTC|1, Information technology, Subcommittee SC 21, Open Systems In-
terconnection, data management and open distributed processing, itv.collaboration
with ITU-T. The identical text is published as ITU-T Recommendation X.215.

This second ¢dition cancels and replaces the first edition (ISO 8326:1987), which

has been technically revised. It also incorporates Amendment 4:1992.

Annex A forrhs an integral part of this International)Standard.
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Introduction

This Recommendation | International Standard is one of a set of Recommendations | International Standards produced to
facilitate the interconnection of computer systems.

This Recor

as defined
standardizat

The purpo
at the bour
the session

by the Reference Model for Open Systems Interconnectlon The Reference Model subd1v1
ition for interconneciion into a series of 1ayers of specmcauon, each of manageable size.

e of this Recommendation | International Standard is to define the service provided o the Pres
dary between the Session and Presentation Layers of the Reference Model. The-session service

between t

UCIIILS U0 JUAIUE SLIVILD LIIATACIUCEINDEILY 23020 AAAL PRLORARAIVAL PRV VL NG Y CApPIOIL. 2

Recommendations | International Standards for the session service,session protocol, transp

Standard In defines the session service characteristics which the presentation nrafacol mav exnloit

the presen

It is recog|
provide an
individual
addendum
developmg

tion protocol is illustrated in Figure Intro.1 below.
hized that, with respect to session Quality of Service (described in clause 10), work is still
integrated treatment of QOS across all of the layers of-theé OSI Reference Model and to
treatments in each layer service satisfy overall QOS objectives in a consistent manner. As a ¢

nts and integration.

Presentation . .
protocol l Provides senvice
Session service
Session Provides service
protocol

based on service provided

Transport service

TISO6020-95/d01

gards in the set
es the area of

entation Layer
is provided by

e relationship

L 2TAGRAVISAY

protocol making use of the services available from the Transport Layer. This Recommendati(;}l International

rt service, and

in progress to
ensure that the
nsequence, an

may be added to this Recommendation | International Standard at a later time which reflects further QOS

Figure Intro. 1 - Relationship of this Recommendation |
International Standard to other OSI Standards

vii
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INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

SESSION SERVICE DEFINITION

provided by the

he OSI session
col.

cts, nor does it
conformance to

the support of

nce in this text,
litions indicated
ements based on
the most recent
aintain registers

SECTION 1 - GENERAL
1 Scope
This Recommendation | International Standard defines in an abstract way the exteémally visible service
OSI Sess{on Layer in terms of:

a) the primitive actions and events of the service;

b) the parameter data associated with each primitive actioh/and event;

¢) the relationship between, and the valid sequence of.these actions and events.
The service defined in this Recommendation | International-Standard is that which is provided by
protocol {in conjunction with the transport service) and wHich may be used by the OSI presentation protg
This Recpmmendation | International Standard does-not specify individual implementations or produy
constrain|the implementation of entities and interfaces within a computer system. There is, therefore, no|
this Recojnmendation | International Standard,
The tex{ pertaining to the symmeiricisynchronization functional unit is not applicable to
ITU-T applications.
2 Normative references
The follgwing Recommendations and International Standards contain provisions which, through referg
constitutg provisions of this Recommendation | International Standard. At the time of publication, the e
were valid. All Recommendations and International Standards are subject to revision, and parties to agre
this Recqmmendation | International Standard are encouraged to investigate the possibility of applying]
edition of theé Recommendations and International Standards listed below. Members of ISO and IEC nj
of currentiy-vatid-Intermationat-Standards—Fhe-Tetecommmunication Standardization Bureavof-the 7Fd+
currently valid ITU-T Recommendations.
2.1 Identical Recommendations | International Standards

ITU-T Recommendation X.200 (1994) | ISO/IEC 7498-1:1994, Information technology
Interconnection — Basic Reference Model: The Basic Model.

ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1994, Information technology
Interconnection — Basic Reference Model: Conventions for the definition of OSI services.

Interconnection — Transport service definition.

ITU-T Recommendation X.225 (1995) | ISO/IEC 8327-1:1996, Information technology
Interconnection — Connection-oriented Session protocol: Protocol specification.

ITU-T Rec. X.215 (1995 E)

ITU-T Recommendation X.214 (1993) | ISO/IEC 8072:1994, Information technology —

laintains a list of

— Open Systems

— Open Systems

Open Systems

— Open Systems
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ITU-T Recommendation X.226 (1994) | ISO/IEC 8823-1:1994, Information technology - Open Systems

Interconnection — Connection-oriented presentation protocol: Protocol specification.

ITU-T Recommendation X.235 (1995) | ISO/IEC 9548-1:1995, Information technology — Open Systems

Interconnection — Connectionless Session protocol: Protocol specification.

2.2 Paired Recommendations | International Standards equivalent in technical content

CCITT Recommendation X.650 (1992), Open Systems Interconnection (OSIl) — Reference
naming and addressing.

Model for

ISO 7498-3:1989, Information processing systems — Open Systems Interconnection — Basic Reference

Model — Part 3: Naming and addressing.

3.1 Refdrence Model definitions

This Recomm)

ISO/IEC 749841, and makes use of the following terms defined in it:

a) pxpedited-session-service-data-unit;
b) Bkession connection;
¢) [Session Layer;
d) fession service;
e) [session-service-access-point;
f) [session-service-data-unit;
g) [Transport Layer;
h) [duplex;
i) [half-duplex.
3.2 Seryice convention definitions

This Recommgndation | International Standard also makes use of the following terms defined in ITU-T R
ISO/MEC 10731, as they apply to-the Session Layer:

endation | International Standard is based on the concepts developed in ITU-T Red X.200 |

ec. X.210 1

a) [service-user;
b) [service-provider;
c) |primitive;
d) request;
e) indication;
f) response;
g) confirm.
33 Session service definitions
331 calling SS-user: An SS-user that initiates a session connection establishment request.

33.2 called SS-user: An SS-user with whom a calling SS-user wishes to establish a session connection.

NOTE - Calling SS-users and called SS-users are defined with respect to a single connection. An SS-user can be both a
calling and called SS-user simultaneously.

2 ITU-T Rec. X.215 (1995 E)
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333 sending SS-user: An SS-user that acts as either a source of data during the data transfer phase of a session
connection or a source of data during a particular instance of session-connectionless-mode transmission.

334 receiving SS-user: An SS-user that acts as either a sink of data during the data transfer phase of a session
connection or a sink of data during a particular instance of session-connectionless-mode transmission.

NOTE - An SS-user can be both sending and a receiving SS-user simultanecusly.
3.3.5 requestor; requesting SS-user: An SS-user that initiates a particular action.
3.3.6 acceptor; accepting SS-user: An SS-user that accepts a particular action.

3.3.7 token: An attribute of a session connection which is dynamically assigned to one SS-user at a time to permit
certain services to be invoked.

3.3.8 condmonal (parameter) A parameter whose: presence in a request or response depends on condmons defined
in the text ation: al S 2 r confirm is
mandatory if that parameter was prese:nt in the preceding session service primitive, or absent if that paramet er was absent
in the preceding session service primitive.

3.3.9 prpposed parameter: The value for a parameter proposed by an SS-user in an S-CONNECT fequest or an
S CONNECT response that it wishes to use on the session connection.

33.10 seIected parameter: The value for a parameter that has been chosen for use on'the session connedtion.

3.3.11 session-connectionless-mode transmission; session-connectionless transmission: The transmisfion of a unit
of data in 3 single self-contained session service without establishing a session connection (as definpd in ITU-T
Rec. X.200 { ISO/MIEC 7498-1).

4 Abpbreviations

For the purposes of this Recommendation | International Standdrd,)the following abbreviations apply..

4.1 Data units

S§ROU’ Session serviege data unit:

SSDU Normall data session: service data unit
TH$SDUr TFyped data session(service data unit
XESDW Expedited session service data unit

4.2 iscellaneous
S Session service
SSAP Session service: access point
aps Quality of Service
4.3 Service variables
Vi) See 11.4.1.1.1
VMY See 11.4.1:1.2
V(R) Seec1114:1.1.3
Vsc See 11.4.1.14
5 Conventions

This Recommendation | International Standard uses the descriptive conventions contained in the OSI Service
Conventions (ITU-T Rec. X.210 | ISO/IEC 10731) except that, where indicated in this Recommendation | International
Standard, parameter values associated with a service primitive may be passed in a direction opposite to the direction of
the service primitive.
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6 Model of the session service

6.1 Model of the layer service

This Recommendation | International Standard uses the abstract model for a layer service defined in ITU-T Rec. X.2101
ISO/IEC 10731. The model defines the interactions between the SS-users and the SS-providers which take place at the
two SSAPs. Information to passed between an SS-user and the SS-provider by service primitives, which may convey
parameters.

There are two types of session service:
a) A connection-mode service, which is defined in clause 2.

b) A connectionless-mode service, which is defined in clause 3. The connectionless-mode service defines the
feature given in 7.1 e). This service is invoked by the connectionless presentation P-UNIT-DATA service.

6.2 Modlel of session connectionless-mode transmission

This Recommiendation | International Standard uses the absiract model of connectionless-mode transmissior} defined in
ITU-T Rec. X.200 | ISO/IEC 7498-1. A defining characteristic of session connectionless-mode’ transmigsion is the
independent nfature of each invocation of the connectionless-mode session service.

7 Overview of the session service

71 General overview

The session pervice provides the means for organized and synchronized exchange of data between go-operating
SS-users. It povides its users with means to:

a) | establish a connection with another SS-user, exchiange data with that user in a synchronized manner, and
release the connection in an orderly manner;

b) | negotiate for the use of tokens to exchange data, synchronize and release the connection, and to arrange
for data exchange to be half-duplex or duplex;

¢) | establish synchronization points within the dialogue and, in the event of errors, resume the diglogue from
an agreed synchronization point;

d) | interrupt a dialogue and resume-it later at a prc-arranged point.
In addition, the following service is described:

e) | a means by which(@ $ingle unit of data is transmitted from one source SSAP to another SSAF in a single
session service dccess, without first establishing or later releasing a session connection.
7.2 Token concept

A token is an| attribute of a session connection which is dynamically assigned to one SS-user at a time to pgrmit certain
services to be invioked. It is the right to exclusive use of the service.

Four tokens are defined:
a) the data token;
b) the release token;
c) the synchronize-minor token;

d) the major/activity token.

A token is always in one of the following states:
e) available, in which case it is always

1) assigned to one SS-user, who then has the exclusive right to use the associated service (provided that
no other restrictions apply); and

2) not assigned to the other SS-user, who does not have the right to use the service but may acquire it
later; or
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f) not available to either SS-user, in which case neither SS-user has the exclusive use of the associated
service. The service then becomes inherently available to both SS-users (data transfer and release), or
otherwise unavailable to both SS-users (synchronization and activities).

Restrictions related to the availability and assignment of tokens are defined in 11.2.

7.3 Synchronization and dialogue unit concepts

SS-users may insert synchronization points into the data they are transmitting. There are two methods to identify a
synchronization point. A synchronization point can be identified by a single serial number if the right to send all
synchronization points is token controlled. Alternatively, synchronization points can be identified by two serial numbers,
one for each direction of flow. This dual numbering scheme, called symmetric synchronization, allows the SS-users to
independently place synchronization points in their sending flows. Serial numbers are maintained by the SS-provider
(see 11.4).

Any semantics which SS-users may give to their synchronization points are transparent to the SS-provider.

There are two types of synchronization points:
a)] minor synchronization points;

b] major synchronization points.

Major synchronization points are used to structure the exchange of data into-a series of dialogue units. The| characteristic
of a dialogye unit is that all communication within it is completely sepatated from all communication before and after it.
A major synchronization point indicates the end of one dialogue unit and the beginning of the nex{. Each major
synchronizgtion point is confirmed explicitly.

Minor synchronization points are used to structure the exchafige of data within a dialogue unit. Figure 1 illjistrates how a
dialogue utit is structured through the use of minor synchronization points. Each minor synchronization| point may or
may not be[confirmed explicitly. A minor synchronization point inserted in association with the data sepdration service
protects all| data sent before the minor synchronization point from being discarded by a subsequent fesynchronize
request.

Dialogue unit
A I I I A
MAJOR MINOR MINOR MINOR MAJOR
SYNC SYNC SYNC SYNC $YNC
POINT POINT POINT POINT HOINT
TIS06030{95/d02

Figure 1 - Example of a structured dialogue unit

7.4 Activity concept

The activity concept allows SS-users to distinguish between different logical pieces of work called activities. Each
activity consists of one or more dialogue units. Only one activity is allowed on a session connection at a time, but there
may be several consecutive activities during a session connection. An activity may also span more than one session
connection. An activity can be interrupted and then resumed on the same or on a subsequent session connection. This
can be considered as a form of resynchronization.
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Figure 2 shows how an activity may be structured into dialogue units through the use of major synchronization points. In
addition, the SS-users may transfer data outside an activity.

Dialogue unit Dialogue unit
I I T “ I I
ACTIVITY MINOR MINOR MAJOR MINOR ACTWVITY
START SYNC SYNC SYNC SYNC END
POINT POINT POINT POINT (MAJOR
SYNC
POINT)

11306(]40-95/d03

Figure 2 — Example of a structured activity

1.5 Resynchronization

Resynchronizdtion may be initiated by either SS-user. It sets the session connection to a defined state, and therefore
includes reassignment of tokens and setting the synchronization point serial number(s) to new value(s).

When symmefric synchronization is used, the SS-user can request to resynchronize one direction of data fl¢w, or both
directions. If both directions are requested, then both serial numbers-are assigned new values; otherwise only the serial
number assodiated with the requested direction of flow is-assigned a new value. Resynchronization |purges all
undelivered data for the requested direction(s) of flow.

When symmgtric synchronization is not used, both“directions of flow are always resynchronized. [The single
synchronizatign point serial number is assigned a new Value. All undelivered data is purged.

Three options|are provided:

a) |abandon option which is used to set the synchronization point serial number to an unused valug;

3

b) |restart option which-is used to set the synchronization point serial number to any used vall;e which is
greater than the synchronization point serial number which identifies the last acknowlegiged major
synchronization point;

¢) |set option is used to set the synchronization point serial number to any value chosen by SS-usg

ja

When symmefric Synchronization is used. a resynchronize option (restart, set or abandon) is provided by the|SS-user for
each direction of data flow on which resynchronization is requested.

7.6 Negotiation

Negotiation takes place between both SS-users during the session connection establishment phase according to the
following rules.

7.6.1 Negotiation of functional units

The kernel functional unit (see clause 9) is always used. Each SS-user proposes the use or non-use of each of the other

functional units. A functional unit is selected only if both SS-users propose use of the functional unit and it is supported
by the SS-provider. Specific negotiation rules are given in 12.1.2.
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7.6.2 Negotiation of initial token settings

When the calling SS-user proposes use of a functional unit that requires a token, it also proposes the initial token

settings:
a) calling SS-user side;
b) called SS-user side;
¢) called SS-user choice.

If the use of the functional unit is selected, the token is set to:
d)
€)

in all other cases, the side proposed by the calling SS-user.

7.6.3 Negotiation of initial synchrenization point serial number

When a ¢
resynchron
synchroniz3
proposed; @
Point Seria
Serial Num

lling SS-user proposes any of the minor synchronize, symmetric synchronize, major s
ze functional units, but does not propose the activity functional unit, it also proposes values
tion point serial number(s). Two serial numbers are proposed if the symmetric synchronize fur
therwise one serial number is proposed. If two serial numbers are proposed,-thé-First Initial Sy
Number is associated with the calling SS-user’s sending flow and the Second Initial Synchro
ber is associated with the calling SS-user’s receiving flow.

The calling
manageme

synchroniz¢ or resynchronize functional units are also proposed. If the called SS-user selects use of any

synchronizg,
activity ma
or may not

selected, the called SS-user returns values for two serial numbers; otherwise a value for one serial numb

The values
session con

In all other

The connec
associated
clauses 12,

The conne
SS-user. Th|

NOTE =The amount of SS-user data which can be transferred in certain pnmmves may be limited

hection.

Combinations of functional units, no initial synchronization point serial number(s) are proposed

SS-user may also propose value(s) for the initial synchronization'point serial number(s) even
t functional unit is proposed provided that any of the minor synchronize, symmetric synch

symmetric synchronize, major synchronize or resynchrdnize functional units, but does not se
agement functional unit, it returns value(s) for the initial synchronization point serial number
be the same as the values proposed by the calling SS-user. If the symmetric synchronize fun|

the side proposed by the called SS-user, if “called SS-user choice” is proposed by the calling SS-user; or

ynchronize or

for the initial
ctional unit is
nchronization

nization Point

if the activity
ronize, major
of the minor

lect use of the

s) which may

ctional unit is
er is returned.

returned by the called SS-user are used as the-initial synchronization point serial number(s) for the new

ases and services of the session service

ion-mode session service comprises three phases. The purpose of each phase, and a short des
ervices are given-in 8.1 to 8.3. The services and the primitives by which they are invoked
3 and 14.

ionless-mode session service is used to transfer a single SSDU from the sending SS-user to
service primitives associated with it are defined in clause 17.

ription of the

ire defined in

the receiving

ue to protocol

posed by the SS-provider.

8.1

Session connection establishment phase

The session connection establishment phase is concerned with establishing a connection between two SS-users. It has
one service associated with it:

The session connection service (see 12.1) is used to set up a session connection and to negotiate tokens and parameters
to be used for the connection.

8.2

Data transfer phase

The data transfer phase is concerned with the exchange of data between the two SS-users connected in the session
connection establishment phase.
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There are four services associated with data transfer:

a) The normal data transfer service (see 13.1) allows the transfer of normal data SSDUs (NSSDUs) over a
session connection. Its use is controlled by the data token if the half-duplex functional unit has been
selected.

b) The expedited data transfer service (see 13.2) allows the transfer of expedited SSDUs (XSSDUs) over a
session connection free from the token and flow control constraints of the normal data transfer service,
typed data transfer service and capability data exchange service.

¢) The typed data transfer service (see 13.3) is used to transfer typed data SSDUs (TSSDUs) independent of
the availability and assignment of the data token.

d) The capability data exchange service (see 13.4) is used to exchange confirmed SS-user data while not
within an activity.

There are three services concerned with token management:

e) |The give tokens service (see 13.5) allows an SS-user to surrender one or more specific tokens o the other
SS-user.

f) |The please tokens service (see 13.6) allows an SS-user to request the other SS-user to transfer one or
more specific tokens to it.

g) | The give control service (see 13.7) allows an SS-user to surrender all (available tokens tp the other
SS-user.

There are five]services associated with synchronization and resynchronization:

h) |The minor synchronization point service (see 13.8) allows the-SS-user to separate the flow ¢f NSSDUs
and TSSDUs transmitted before the service was invoked_from the subsequent flow of N$SDUs and
TSSDUs. Its use is controlled by the synchronize-minor token.

i) |The symmetric synchronization point service (see 13:8) allows the SS-user to independently define minor
synchronization points on each SS-user’s sending flow. The synchronize-minor token is not avlajlable.

j) | The data separation service (see 13.8) adds fiinctionality to the minor synchronization point [service and
the symmetric synchronize service to protect all data sent before the minor synchronization| point from
being discarded by a subsequent resynchronize request. There are no additional services assqciated with
the data separation functional unit.

k) | The major synchronization point/service (see 13.9) allows the SS-user to confine the flow of $equentially
transmitted NSSDUs, TSSDUs and XSSDUs in each direction within a dialogue unit. Its use if controlled
by the major/activity token:

1) | The resynchronize service (see 13.10) is used to set the session connection to a previous ¢r to a new
synchronization point and to reassign the available tokens. This service may cause loss of NSSDUs,
TSSDUs and XSSPUs.

There are two| services fordé€porting errors or unanticipated situations:

m) | The provider-initiated exception reporting service (see 13.11) (P-exception reporting service) permits
SS-users to be notified of exception conditions or SS-provider protocol errors. This servicel may cause
1oss of NSSDUs. TSSDUs and XSSDUs.

n) The user-initiated exception reporting service (see 13.12) (U-exception reporting service) is used by the
SS-user to report an exception condition when the data token is available but not assigned to the SS-user.
This service may cause loss of NSSDUs, TSSDUs and XSSDUs.

There are five services associated with activities:

o) The activity start service (see 13.13) is used to indicate that a new activity is entered. Its use is controlled
by the major/activity token.

p) The activity resume service (see 13.14) is used to indicate that a previously interrupted activity is
re-entered. Its use is controlled by the major/activity token.

q) The activity interrupt service (see 13.15) allows an activity to be abnormally terminated with the
implication that the work so far achieved is not to be discarded and may be resumed later. Its use is
controlled by the major/activity token. This service may cause loss of NSSDUs, TSSDUs and XSSDUs.
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r) The activity discard service (see 13.16) allows an activity to be abnormally terminated with the
implication that the work so far achieved is to be discarded, and not resumed. Its use is controlled by the
major/activity token. This service may cause loss of NSSDUs, TSSDUs and XSSDUs.

s) The activity end service (see 13.17) is used to end an activity (and set a major synchronization point). Its
use is controlled by the major/activity token.

Using the activity services may lead to a state where no activity is in progress on the session connection. When activity
services are employed, but no activity is in progress, only the activity start, activity resume, token management,
capability data, typed data, normal data, expedited data, abort and release services may be invoked by the SS-users.

8.3 Session connection release phase

The session connection release phase is concerned with releasing a previously established session connection. It has
three services associated with it:

a)) The orderly release service (see 14.1) provides a means of achieving the orderly releasg of a session
connection.

b)Y The user-initiated abort service (see 14.2) (U-Abort service) is used to initiate the releas¢ of a session
connection in a way that will terminate any outstanding service request. This service may|cause loss of
NSSDUs, TSSDUs and XSSDUs.

c) The provider-initiated abort service (see 14.3) (P-Abort service) is used by the SS-provider {o indicate the
release of the session connection for internal reasons. This serviceé may cause loss of NSSIpUs, TSSDUs
and XSSDUs. Any outstanding service request is terminated.

9 Functional units and subsets

9.1 Fpnctional units

Functional pnits are logical groupings of related services defined by this Recommendation | International Standard for
the purpose|of:

a) negotiation of SS-user requirements during the session connection establishment phase;

b)] reference by other Recommeéndation | International Standards.
Table 1 spgcifies the association of tokens and functional units. When a functional unit implies the avgailability of a
token, services concerned with the-management of that token are provided in order to be able to request afd transfer the

available tokens.

The servicep associated with ‘each functional unit are specified in Table 2.

Table 1 - Functional units using tokens

Functional unit Token
Negotiated release Release token
Half-duplex Data token
Minor synchronize Synchronize-minor token
Major synchronize Major/activity token
Activity management Major/activity token
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Table 2 — Services associated with each functional unit

Functional unit Service(s) Reference
Kernel (non-negotiable) Session connection 12.1
Normal data transfer 13.1
Orderly release 14.1
U-Abort 14.2
P-Abort 14.3
Negotiated release Orderly release 14.1
Give tokens 13.5
Please tokens 13.6
Haif-duplex Give tokens 13.5
Please tokens 13.6
Duplex No additional service
Expedited daja Expedited data transfer 3.2
Typed data Typed data transfer 33
Capability ddta Capability data exchange 34
Minor synchfonize Minor synchronization point 3.8
Give tokens 35
Please tokens 3.6
Symmetric synchronize Symmetric synchronize 38
Data separation Data separation 3.8

(associated with the migior synchronization point
service or the symmetric'synchronize service)

Major synchfonize Major synchronization point 3.9
Give tokens 13.5
Please tokens 13.6
Resynchronige Resynchronize 13.10
Exceptions Provider exception reporting 13.11
User exception reporting 13.12
Activity marjagement Activity start 13.13
Activity resume i3.14
Activity interrupt 13.15
Activity discard 13.16
Activity end 13.17
Give tokens 13.5
Please tokens 13.6
Give control 13.7
9.1.1 Kernel functional unit

The kernel functional unit supports the basic session services required to establish a session connection, transfer normal
data and release the session connection.

9.1.2 Negotiated release functional unit

The negotiated release functional unit supports the negotiated orderly release service. The release token is available
when this functional unit has been selected.
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9.13 Half-duplex functional unit

The half-duplex functional unit supports the half-duplex service. The data token is available when this functional unit
has been selected. It is not possible to select both this functional unit and the duplex functional unit for use on the same
session connection.

9.14 Duplex functional unit

The duplex functional unit supports the duplex service. It is not possible to select both this functional unit and the
half-duplex functional unit for use on the same session connection.

9.1.5 Expedited data functional unit
The expedited data functional unit supports the session expedited data transfer service.

9.1.6 Typed data functional unit

The typed data functional unit supports the typed data transfer service.

9.1.7 (apability data exchange functional unit

The capability data exchange functional unit supports the capability data exchange service. This'functiona} unit can only
be selected [when the activity management functional unit has been selected.

9.1.8 Minor synchronize functional unit

The minor $ynchronize functional unit supports the minor synchronization pointservice. The synchronize-minor token is
available when this functional unit has been selected.

9.1.9 Symmetric synchronize functional unit

The symmetric synchronize functional unit supports the symmetric synchronization point service which allows the
SS-users independently place minor synchronization points in their sending flows. Correlalion of these
synchronization points is an SS-user responsibility. The synchronize-minor token is not available. It is got possible to
select this functional unit and the minor synchronize functional unit for use on the same session connectior].

It is possible to select the symmetric synchronize functional unit with either the duplex functional unit or the half-duplex
functional unit. If the half-duplex functional unit i§ selected, the data token is available; if the duplex functional unit is
selected, the data token is not available. The synchronize-minor token is not available when the symmetric synchronize
functional gnit is selected.

9.1.10 Data separation functional ‘unit

The data keparation functionaltunit supports the data separation service and adds functionality [to the minor
synchronizfition point service-and the symmetric synchronize service. The data separation functional unjit can only be
selected when either the miner synchronize functional unit has been selected or the symmetric synchror:llize functional
unit has bepn selected. If\is not valid to select both this functional unit and the activity management fungtional unit for
use on the §ame sessioti.connection.

9.1.11 Iajor synchronize functional unit

The majorls

z Ona SUPPOLLs activity token is
available when this functional unit has been selected.

9.1.12 Resynchronize functional unit

The resynchronize functional unit supports the resynchronize service.

9.1.13  Exceptions functional unit

The exceptions functional unit supports the user exception and provider exception reporting services.
This functional unit can only be selected when the half-duplex functional unit has been selected.
9.1.14  Activity management functional unit

The activity management functional unit supports the activity management services and the give control service. The
major/activity token is available when this functional unit has been selected.
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9.2 Subsets

A subset is defined as a combination of the kernel functional unit together with any other set of functional units provided

that:
a)

b)

)

if the capability data functional unit is included in the subset, then the activity management functional unit
is also included in the subset; and

if the exceptions functional unit is included in the subset, then the half-duplex functional unit is also
included in the subset;

if the data separation functional unit is included in a subset, one of the minor synchronize functional unit
and the symmetric synchronize functional unit is also included in the subset.

NOTE — This Recommendation | International Standard contains no requirements for the registration of subsets. Users of
this Recommendation | International Standard may define subsets to meet their session service needs. Other Recommendations |
International Standards may identify subsets that comply with the above definition.

10 Quality of session service

The term “Quality of Service” (QOS) refers to certain characteristics of a session connectioncas observed between the
session conneftion endpoints. QOS describes aspects of a session connection which are-attributable sojely to the

SS-provider;

SS-user behavjour does not impact the QOS provided.

quch aspects are independent of SS-user behaviour (which is beyond the. control of the S§-provider).

Once a sessioh connection is established, the SS-users at the two ends have the Same knowledge and underptanding of

what the QOS|over the session connection is.

10.1 Determination of QOS

QOS is described in terms of QOS parameters.

The definition|of the QOS parameters associated with the session service is given in 10.3. These definitions pfovide both

SS-users and the SS-provider with a common understanding of the QOS characteristics.

Two types of
a)

b)

ession service QOS parameters are identified:

Those which are negotiated during the session connection establishment phase:
1) session connection protection (see 10.3.9);

2) session connectionpriority (see 10.3.10);

3) residual errorrate (see 10.3.5);

4) throughput, for each direction of transfer (see 10.3.3);

5) transit'delay, for each direction of transfer (see 10.3.4);

6) \optimized dialogue transfer (see 10.3.13); and

1

7y —extended comtrot (see 10-3712):

Those which are not negotiated during the session connection establishment phase but whose values are
selected and/or known by other methods (for example, a priori knowledge and agreement, or by means of
management functions) not defined in this Recommendation { International Standard:

1) session connection establishment delay (see 10.3.1);

2) session connection establishment failure probability (see 10.3.2);
3) transfer failure probability (see 10.3.6);

4) session connection release delay (see 10.3.7);

5) session connection release failure probability (see 10.3.8);

6) session connection resilience (see 10.3.11).
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The negotiation procedures for parameters listed in 10.1 a) are defined in 10.2. Once the session connection is
established, the selected QOS parameters are not re-negotiated during the lifetime of the session connection. The SS-user
should be aware that changes in QOS during a session connection are not signalled in the session service.

10.2

Session connection QOS negotiation procedures

QOS negotiation is described in terms of parameters which can be conveyed by the S-CONNECT primitives during the
session connection establishment phase (see clause 12). For the parameters which are negotiated during the session
connection establishment phase [see 10.1 a)], the parameter values and negotiation rules are defined as follows:

a)

In the S-CONNECT request primitive, the calling SS-user can specify:

D

For session connection protection, session connection priority, extended control, and optimized
dialogue transfer, a single parameter value which is the “desired” QOS; for extended control and

optimized dialogue transfer, one of the two values “feature desired” or “feature not desired” is
canveyed

b)

c)

d)

2)

NOTE - If the calling SS-user proposes use of the expedited data functional unit, the\extended control
parameter has the value “feature desired”.

For residual error rate, and for each direction of throughput and transit delay,two parameter values
which are the “desired” QOS and the “lowest acceptable” QOS to which 'the calling|SS-user will
agree.

In the S-CONNECT indication primitive, for each of the negotiated parameters, an “availgble” value is

conveyed which is specified as follows:

1)

2)

3)

4)

For session connection protection, if the SS-provider agrees'to’provide a QOS value equfivalent to the

“desired” value specified in the S-CONNECT request, thén the SS-provider specifies
“available”; if the SS-provider does not agree t0{provide the “desired” QOS rd
SS-provider refuses to establish the session connegtion by issuing the S-CONNECT (re
primitive to the calling SS-user.

that value as
quested, the
ject) confirm

For session connection priority, the SS-provider specifies the QOS value it is willinlg to provide

(a value which is equal to or better tham the “desired” value specified in the S-CONN]
as “available”.

For the residual error rate and ¢dch direction of throughput and transit delay, if the

ECT request)

SS-provider

agrees to provide a value of QOS which is equal to or better than the “lowest acceptable]” QOS value

specified in the S-CONNECT request, then the SS-provider specifies the value as “avajillable”; if the
SS-provider does not agfee to provide this QOS, then the SS-provider refuses to establish the session
connection by issuing the S-CONNECT (reject) confirm primitive to the calling SS-user

For extended control and optimized dialogue transfer, if the “desired” value in the §~-CONNECT
request primitive is “feature not desired” then “feature not desired” is specified as “avaflable”; if the
“desired” value is “feature desired” and the SS-provider agrees to provide the feature op the session
conneection, then “feature desired” is specified as “available”; otherwise if the SS-provider does not
agreedo provide the feature, “feature not desired” is specified as “available”.

In the-S-CONNECT response primitive, for each of the negotiated parameters, an “agrekd” value is

conveyed which is specified as follows:

Ly]

2)

For opumized dralogue transier, if the ~available” value in the S-CONNECT indication primitive is
“feature not desired” and the called SS-user agrees not to have the feature provided on the session
connection, then “feature not desired” is specified as “agreed”; otherwise the SS-user may reject
establishment of the session connection; if the “available” value in the indication primitive is
“feature desired” and the SS-user agrees to have the feature provided, then “feature desired” is
specified as “agreed”; otherwise, if the SS-user does not agree to provision of the feature, the value
“feature not desired” is specified as “agreed”.

For each of the other parameters, if the called SS-user agrees to the QOS value specified as
“available” in the S-CONNECT indication primitive, then the identical value is specified as
“agreed”; if the SS-user does not agree to the “available” value, the SS-user may reject establishment
of the session connection.

In the S-CONNECT confirm primitive, for each of the negotiated parameters, an “agreed” value is
conveyed which is identical to the “agreed” value conveyed in the S-CONNECT response.
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10.3 Definition of QOS parameters

QOS parameters can be classified as:
a) parameters which express session service performance parameters, as shown in Table 3;

b) parameters which express other session service characteristics, as shown in Table 4.

These session service QOS parameters are defined in this subclause.

Table 3 — Classification of Performance of QOS Parameters

Performance criterion
Phase
Speed Accuracy/reliability
Session conrjection Session connection establishment Session connection establishment failure’probability
establishmerjt delay (misconnection/session connection fefusal)
Data transfer Throughput Residual error rate (corruption)
Transit delay Session connection resilience
Transfer failure probability
Session conrjection release Session connection release delay Session connection release failure probability

Table 4 - Parameters specifying other session service features

Extended Control
Session Connection Protection
Session Connection Priority

Optimized Dialogue Transfer

10.3.1 SeTsion connection establishment delay

Session connection establishment delay is the maximum acceptable delay between an S-CONNECT request and the
corresponding S-CONNECT confirm primitive.

NOTE - This delay includes SS-user dependent components.

10.3.2  Session connection establishment failure probability

Session connection establishment failure probability is the ratio of total session connection establishment failures to total
session connection establishment attempts in a measurement sample.

Session connection establishment failure is defined to occur when a requested session connection is not established
within the specified maximum acceptable session connection establishment delay as a result of misconnection, session
connection refusal, or excessive delay on the part of the SS-provider. Session connection establishment attempts which
fail as a result of error, session connection refusal, or excessive delay on the part of an SS-user are excluded in
calculating session connection establishment failure probability.

14 ITU-T Rec. X.215 (1995 E)
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10.3.3 Throughput

Throughput is defined for each direction of transfer, in terms of a sequence of at least two SSDUs successfully
transferred by an S-DATA request/S-DATA indication or S-TYPED-DATA request/S-TYPED-DATA indication
sequence of primitives. Given such a sequence of n SSDUs, where n 2 2, the throughput is defined to be the smaller of:

a) the number of SS-user data octets contained in the last n — 1 SSDUs divided by the time between the first
and last S-DATA or S-TYPED-DATA request in the sequence; and

b) the number of SS-user data octets contained in the last n ~ 1 SSDUs divided by the time between the first
and the last S-DATA or S-TYPED-DATA indications in the sequence.

Successful transfer of the octets in a transmitted SSDU is defined to occur when the bits are delivered to the intended
receiving SS-user without error, in the proper sequence, prior to release of the session connection by the receiving
SS-user. ,

Throughput is only meaningful for a sequence of complete SSDUs and each specification is based ona pi¢viously stated
average SSPU size.

Throughpu} is specified separately for each direction of transfer on a session connection/ In each direction, a
specificatidn of throughput will consist of a “maximum throughput” value and an “average throughpyt” value. The
“maximum| throughput” value represents the maximum rate at which the SS-provider can continuoujly accept and
deliver SSIDUs, in the absence of sending SS-user input delays or flow control appliedby the receiving $S-user. Thus,
the sequenge of SSDUs in the calculation above are defined to be presented contintiously at the maxirhum rate. The
“average throughput” value represents the expected transfer rate on a session-connection including [the effects of
expected uger-attributable delays (e.g. non-continuous SSDU input, receiving SS-user flow control). Thus|, the sequence
of SSDUs|in the calculation above are defined to be presented at a rate’ which includes component representing
“average” wser delays.

It is possible for either the input or the output of a sequence of SSDUs to be excessively delayed by the $S-users. Such
occurrence} are excluded in calculating “average throughput” values.

For each djrection of transfer, and for each of the “maximum throughput” and “average throughput” spegifications, the
throughput[QOS for a particular session connection is negotiated between the SS-users and the SS-provider (see 10.2).

Throughpuf on a session connection relates only to the transfer of normal data and typed data ovér the session
connection| There is no specification of the throughput for data which is transferred in association with the issue of any
other sessign service primitives (e.g. S-CONNECT, S-CAPABILITY-DATA, etc.).

10.3.4  Transit delay

Transit delpy is the elapsed time between the completion of any session service request primitive and the corresponding
session seryice indication primitive occurring during the data transfer phase of a session connection. Elapsed time values
are calculafed only on service primitive pairs which are successfully completed.

Successful |completion’ of a service primitive pair is defined to occur when the issue of the request prifnitive by one
SS-user repults(in‘the issue of the corresponding indication primitive to the peer user (including any| SS-user data
associated with the prlmmve) which is without error, and in a proper sequence with respect to other prm11t1ves prior to

release of the-sessionconnection U] therecet uus SS-user-

In duplex and half-duplex session connections, transit delay is specified independently for each direction of transfer. In
general, each transit delay specification defines both the average value and the maximum value expected for a session
connection. Each specification of transit delay assumes a previously stated average size for SS-user data included in the
service primitive pair.

An attempt to measure the transit delay for an individual service primitive pair may be greatly influenced if the receiving

SS-user exercises flow control. Such occurrences are excluded in calculating both average and maximum transit delay
values.

10.3.5 Residual error rate

Residual error rate is the ratio of total incorrect, lost, and duplicate units of SS-user data to the total units of SS-user data
transferred across the session service boundary in association with any SS-primitive issued in the data transfer phase of a
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session connection during a measurement period. The relationship between these quantities for a particular SS-user pair
is defined in Figure 3.

Units of SS-user data
sent by SS-user X

_—

e

. Successfully Incorrect units Extra units of
SLg? fl:g:tzga transferred units of SS-user data SS-user data
of SS-user data (Se) (Sy)

AN

(S)

(Ss)
AN pd

Units of SS-user data
received by SS-user Y

\

\

|

A—f’/////

10.3.6 Trapsfer failure probability

Transfer faily]
measurement

A transfer s
SS-user. A t
continues unt
include the t

o

Total units of SS-user data transferred (S)

TS

S, +S,+8,

RER =
S

Figure 3 — Components of residual error'rate

re probability is the ratio of totaVtransfer failures to total transfer samples observed during a |

ple is a discrete (Observation of SS-provider performance in handling service requests
nsfer sample begins with the initiation of session service requests during the data transfe
1 the outcome-of a given number of service requests have been determined. These service rg
ransfer of SS=user data or other service requests (such as S-ACTIVITY-START request,

06050-95/d04

erformance

ade by the
phase and
quests may
S-TOKEN-

PLEASE reqyest, etc.).made by the SS-user. A transfer sample will normally correspond to the duration of ap individual

session conne

ction’.

A transfer fai

ure is a transfer sample 1n which the observed performance is worse than a speciiied minimuir

1 acceptable

level. Transfer failures are identified by comparing the measured values for applicable supported performance
parameters with specified transfer failure thresholds. The three supported performance parameters which may apply are
throughput, transit delay, and residual error rate.

In systems where session service QOS is reliably monitored by the SS-provider, transfer failure probability can be
estimated by the probability of an S-P-ABORT or an S-P-EXCEPTION-REPORT during a transfer sample.

10.3.7

Session connection release delay

Session connection release delay is the maximum acceptable delay between an SS-user initiated S-U-ABORT request
and the successful release of a particular session connection. Session connection release delay is normally specified
independently for each SS-user.

16
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Issue of an S-U-ABORT request by either SS-user marks the beginning of the session connection release delay for both
users. Successful release for one SS-user is defined to occur when that SS-user is first able to initiate a new session
connection. Successful release is signalled to the SS-user not initiating the S-U-ABORT request by an S-U-ABORT
indication. The SS-user initiating the S-U-ABORT request will normally receive a similar signal of local significance.

10.3.8  Session connection release failure probability

Session connection release failure probability is the ratio of total SS-user initiated abort requests resulting in session
connection release failure to total SS-user initiated abort requests included in a measurement sample. Session connection
release failure probability is normally specified independently for each SS-user.

Session connection release failure is defined to occur, for a particular SS-user, if that SS-user is not successfully released
(as defined in 10.3.7) within the specified maximum session connection release delay as a result of error or excessive
delay on the part of the SS-provider. Session connection release attempts which fail as a result of error, release refusal,
or excessive delay on the part of an SS-user are excluded in calculating session connection release failure probability.

10.3.9 SeLsion connection protection

Session conl;lection protection is the extent to which an SS-provider attempts to prevent unauthorized tponitoring or
manipulatiof of SS-user originated information. Session connection protection is specified qudlitatively by [selecting one
of the following session connection protection options:

a)| no protection features;
b)| protection against passive monitoring;
c)| protection against modification, replay, addition or deletion;

d)| both b) and c).

10.3.10 Prjiority

The specificption of priority is concerned with the relationship’between session connections. This parameter specifies the
relative impprtance of a session connection with respect tot

a)| the order in which session connections are to have their QOS degraded, if necessary; and

b)| the order in which session connections are to be broken to recover resources, if necessary.

This paramgter only has meaning in thecontext of some management entity or structure able to jpdge relative
importance.|The number of priority levels/is limited.

10.3.11 Session connection reSilience

Session conpection resilience, parameters specify the probability of:

a)| an SS¢provider initiated non-orderly release of a session connection (i.e. issue of an|S-P-ABORT
indication); and

b)| afv SS-provider exception report (i.e. issue of an S-P-EXCEPTION-REPORT indicatipn) during a

specitied time ntervat om am estabiisthed Session comection:

10.3.12 Extended control parameter

The extended control parameter allows the SS-users to make use of the resynchronize, abort, activity interrupt and
activity discard services when normal flow is congested.

NOTE - When the expedited data functional unit has been selected, the extended control QOS is always provided to the
SS-users.

10.3.13 Optimized dialogue transfer

The optimized dialogue transfer QOS parameter permits the concatenated transfer of certain session service requests.
How this concatenation of service requests is achieved is a local implementation matter.

NOTE - This QOS parameter invokes the SS-provider extended concatenation protocol option.
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SECTION 2 - DEFINITION OF CONNECTION ORIENTED SESSION SERVICE

PRIMITIVES

11 Introduction to session service primitives

111 Summary of primitives

Each of the services constituting the session service is achieved by invoking a sequence of session service primitives.
Tables 5, 6 and 7 summarize the primitives and their parameters occurring in each phase of the session service. The

parameters ar¢ defined in clauses 12, 13 and 14.

Table 5 — Session connection establishment phase primitives

Serpice Primitives

Parameter

Session conngction S-CONNECT request
S-CONNECT indication
S-CONNECT response
S-CONNECT confirm

Address, Called-Session Address, Respond
Session Address, Result, QOS, Session Re:
Synchronization Point Serial

Number;Initial Assignment of Tokens, SS-

Session Connegtion Identifier, Calling SesIon

ng
uirements,

user data
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Table 6 — Data transfer phase primitives

Service

Primitives

Parameter

Normal data transfer

S-DATA request
S-DATA indication

SS-user data

Expedited data transfer

S-EXPEDITED-DATA request
S-EXPEDITED-DATA indication

SS-user data

Typed data transfer

S-TYPED-DATA request
S-TYPED-DATA indication

SS-user data

Capability data exchange

S-CAPABILITY-DATA request
S-CAPABILITY-DATA indication
S-CAPABILITY-DATA response
S-CAPABILITY-DATA confirm

SS-user data

Give [okerL

S-TOKEN-GIVE request
S-TOKEN-GIVE indication

Tokens, SS-user data

Please tokgns

S-TOKEN-PLEASE request
S-TOKEN-PLEASE indication

Tokens, SS-user data

Give contrpl

S-CONTROL-GIVE request
S-CONTROL-GIVE indication

SS-user data

Minor syn¢hronization point

S-SYNC-MINOR request
S-SYNC-MINOR indication
S-SYNC-MINOR response
S-SYNC-MINOR confirm

Type,-Data separation, Synchronizalion point

serial'iumber, SS-user data

Major syn¢hronization point

S-SYNC-MAIJOR request
S-SYNC-MAJOR indication
S-SYNC-MAIJOR response
S-SYNC-MAIJOR confirm

Synchronization point serial numbe
data

F, SS-user

Resynchropize

S-RESYNCHRONIZE request
S-RESYNCHRONIZE indication
S-RESYNCHRONIZE gé€sponse
S-RESYNCHRONIZE confirm

Resynchronize type, Synchronizatid
number, Assignment of Tokens, SS

n point serial
user data

P-exceptioh report

S-P-EXCEPTION=REPORT indication

Reason

U-exceptidn reporting

S-U-EXCEPTION-REPORT request
S-U-EXCEPTION-REPORT indication

Reason, SS-user data

Activity start

S=ACTIVITY-START request
S“ACTIVITY-START indication

Activity identifier, SS-user data

Activity resume

S-ACTIVITY-RESUME request
S-ACTIVITY-RESUME indication

Activity identifier, Old activity iden
Synchronization point serial numbe
connection identifier, SS-user data

tifier,
r, Old session

Activity inferrupt

S-ACTIVITY-INTERRUPT request
S-ACTIVITY-INTERRUPT indication

Reason, SS-user data

S-ACTIVITY -INTERKRUY Y responsc
S-ACTIVITY-INTERRUPT confirm

Activity discard

S-ACTIVITY-DISCARD request
S-ACTIVITY-DISCARD indication
S-ACTIVITY-DISCARD response
S-ACTIVITY-DISCARD confirm

Reason, SS-user data

Activity end

S-ACTIVITY-END request
S-ACTIVITY-END indication
S-ACTIVITY-END response
S-ACTIVITY-END confirm

Synchronization point serial number, SS-user

data
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Table 7 - Session connection release phase primitives

Service

Primitives

Parameter

Orderly release

S-RELEASE request
S-RELEASE indication
S-RELEASE response
S-RELEASE confirm

Result, SS-user data

U-abort S-U-ABORT request SS-user data
S-U-ABORT indication
P-abort S-P-ABORT indication Reason
11.2 ToKen restrictions on sending primitives

Table 8 define

Table 8 — Token restrictions on service primitives

s the conditions under which those service primitives requiring tokens may be issued,

. o Synchronize |Major/activity
Service primitives Data token SO token token R¢lease token

S-RELEASE [request 2 2 2 2
S-RELEASE fresponse (negative) nr or nr 0
S-DATA reqyest (half-duplex) 1 nr nr nr
S-DATA reqyest (duplex) 3 nr nr nr
S-CAPABILITY-DATA request 2 2 1 nr
S-TOKEN-GIVE request (data token) 1 nr nr nr
S-TOKEN-GI|VE request (sync-minor token) nr 1 or nr
S-TOKEN-GJ VE request (major/activity token) nr nr 1 nr
S-TOKEN-G]VE request (release token) nr nr nr 1

S-TOKEN-PLEASE request (data token) 0 nr nr nr
S-TOKEN-PLEASE request (sync-minor token) nr 0 nr ar
S-TOKEN-PLEASE request (major/activity token) nr nr 0 nr
S-TOKEN-PLEASE request (release token) nr nr nr 0
S-CONTROIL-GIVE request 2 2 1 2

S-SYNC-MINOR request, without symmetric synchronization 2 1 nr nr
S-SYNC-MINOR request, Wwith symmetric synchronization nr 3 nr nr
S-SYNC-MA[JOR request 2 2 1 nr
S-U-EXCEPTION-REPORT request 0 nr nr nr
S-ACTIVITY-START request 2 2 1 nr
S-ACTIVITY-RESUME request 2 2 1 nr
S-ACTIVITY-INTERRUPT request nr nr 1 nr
S-ACTIVITY-DISCARD request nr nr 1 nr
S-ACTIVITY-END request 2 2 1 nr

0 Token available and not assigned to the SS-user who initiated the service primitive
1 Token available and assigned to the SS-user who initiated the service primitive
2 Token not available or token assigned to the SS-user who initiated the service primitive
3 Token not available
nr No restriction
20 ITU-T Rec. X.215 (1995 E)
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Sequencing of primitives

All SS-user requests and responses are delivered by the SS-provider in the order in which they are submitted by the
SS-user, except for the following:

a)
b)
<)
d)
e)

S-EXPEDITED-DATA;
S-RESYNCHRONIZE;

S-ACTIVITY-INTERRUPT;

S-ACTIVITY-DISCARD;
S-U-ABORT,

which may be delivered earlier than previously submitted primitives, but not later than subsequently submitted

primitives.

11.4

Synchronization point serial number management

Certain prinpitives carry one or two synchronization point serial numbers to identify a synchronization po:Et. The upper

limit of a sefial number is defined by the SS-users. It is referred to as the Upper Limit Serial Number and

in the range

1 000 000 t¢ infinity. The Upper Limit Serial Number is negotiated during the sessionconnection establighment phase.

The means

y which the Upper Limit Serial Number is passed between the SS-users and the SPM is a local|matter.

Synchronization points are assigned valid synchronization point serial numbers-in the range 0 to (10*¥Upper Limit
Serial Number) — 2 by the SS-provider. It is the responsibility of the SS-user'to’ensure that the number(d) assigned by

the SS-provjder in a synchronization point request do not exceed (10**Uppép Limit Serial Number) - 2.

The synchr¢nization point serial number (10**Upper Limit Serial’Number) — 1 is also a valid synchropization point
serial numbgr for use by the SS-user, but only in the following services, which require the synchronizatign point serial

number of the next synchronization point:

a)
b

Session Connection Service;

Resynchronization Service.

The managgment of synchronization point serial numbers is defined in this Recommendation | Internationg! Standard in

terms of:

9
d

These operT

A synchron
synchronize

e)

ions are summarizedin Table A 4.

operations on abstract local variables V(M), V(A), V(R) and Vsc, managed by the SS-provider; and

primitives issued by the SS-user in order to invoke these operations.

zation poinfihay be identified in either of the following two ways, depending on whether the symmetric
functional unit has been selected:

Single serial number synchronization points: Only one SS-user is allowed to define synchronization
points at any given time, as controlled by the synchronize-minor and major/activity tokens. A single serial

number 15 used {0 1deniily all synchronization points; It 1s incremenied each UMe elthel SS-user issues a
synchronization request. Single serial number synchronization points are used when the symmetric
synchronize functional unit has not been selected. With this option, only the First Synchronization Point
Serial Number parameter is used with the service primitives.

Symmetric serial number synchronization points: Both SS-users are allowed to define minor
synchronization points on their sending directions of data flow. Correlation of two minor synchronization
points (one for each direction of flow) is an SS-user responsibility. The synchronize-minor token is not
available. Only the serial number associated with the direction of flow on which a minor synchronization
point travels is incremented. Symmetric serial number synchronization points are used when the
symmetric synchronize functional unit has been selected. With this option, both the First and Second
Synchronization Point Serial Number parameters are used with the service primitives. The First
Synchronization Point Serial Number is used to indicate points on the requesting SS-user’s sending flow;
the Second Synchronization Point Serial Number is used to indicate points on the opposite direction of
flow.
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With symmetric serial number synchronization points, a minor synchronization point is associated with a single direction
of data flow and can be represented by one synchronization point serial number. Major synchronization points and the
ends of activities are always defined by two correlated synchronization point serial numbers, one for each direction of
data flow.

When the data token is available and the symmetric synchronize functional unit has been selected, ownership of the data
token is not required to issue a minor synchronization point. This permits a half-duplex user to indicate minor
synchronization points in its typed-data flow against the turn, when the typed data functional unit is selected. If an
SS-user using half-duplex mode does not wish to synchronize the typed data flow, the SS-user should resirict the right to
issue minor synchronization points to the owner of the data token.

When both the major synchronize and symmetric synchronize functional units are selected, the major/activity token is
available. Acknowledgement of a major synchronization defines a serial number for the direction of flow on which the
confirmation travels. Only the owner of the major/activity token (and the data token, if available) is allowed to make an
S-SYNC-MAIJOR request.

For the case

serial synchropization point numbers. For the case when the symmetric synchronize functional unit has be
11.4.2 defines|management of symmetric serial number synchronization points.

nt of single
bn selected,

defines the synchronization variables and how they are managed when the symmetric $ynchronize
functional uni} has not been selected for use on the session connection.

11.4.1.1 Varjiables

The synchronjzation variables V(A), V(M), and V(R) are each single number variables when the symmetric $ynchronize
functional unif has not been selected.

114.1.11 V(A)

V(A) is the lowest serial number to which a synchronization point confirmation is expected. No confirmation is expected
when V(A) =|[V(M).

11.4.1.1.2 (M)

V(M) is the ngxt serial number to be used.

114.1.1.3 VR)

V(R) is the lowest serial number to which-resynchronization restart is permitted.
114.1.14 Vsc

Vsc is used tq determine whether'or/not the SS-user has the right to send minor synchronization point responges. Vsc has
the following|values:

Vsd =true : the-SS-user has the right to issue minor synchronization point responses when Y(A) is less
than V(M);

Vsd = fdls¢ : the SS-user does not have the right to issue minor synchronization point responses.

11.4.1.2 Session connection establishment

When a session connection is established in which the symmetric synchronize functional unit has not been selected and
at least one of the following functional units has been selected:

a) minor synchronize functional unit; or
b) major synchronize functional unit; or

¢) resynchronize functional unit

and the activity management functional unit has not been selected, V(M) and V(A) are set to the initial synchronization
point serial number of the response/confirm primitives. V(R) is set to zero. Vsc is set false.

11.4.1.3 Minor synchronization point

When the minor synchronize functional unit has been selected without the symmetric synchronize functional unit, the
minor synchronize service has the following effect on synchronization variables.
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When an S-SYNC-MINOR request is issued, the associated synchronization point serial number, which is indicated to
the SS-user, is equal to V(M). V(R) remains unchanged. V(A) is set to V(M) if Vsc is true, otherwise V(A) remains
unchanged. V(M) is then incremented by one and Vsc is set to false.

When an S-SYNC-MINOR indication is received, the associated synchronization point serial number, which is indicated
to the SS-user, is equal to V(M). V(R) remains unchanged. V(A) is set to V(M) if Vsc is false, otherwise it remains
unchanged. V(M) is then incremented by one and Vsc is set to true.

When an S-SYNC-MINOR response is issued, Vsc must be true and the associated synchronization point serial number,
which is supplied by the SS-user, must be less than V(M) and equal to or greater than V(A). V(A) is set to the serial
number plus one. V(M), V(R) and Vsc remain unchanged.

When an S-SYNC-MINOR confirm is received, Vsc is false and the associated synchronization point serial number,
which is indicated to the SS-user, is less than V(M) and equal to or greater than V(A). V(A) is set to the serial number
plus one. V(M), V(R) and Vsc remain unchanged.

11.4.1.4 Major synchronization point

When the major synchronize functional unit has been selected without the symmetric synchronize functional unit, the
major synchronize service has the following effect on synchronization variables.

When an SESYNC-MAJOR request is issued, the associated synchronization point serial number, which [is indicated to
the SS-uset, is equal to V(M). V(R) remains unchanged. V(A) is set to VM) if /Vsc is true, otherwlise it remains
unchanged| V(M) is then incremented by one and Vsc is set to false.

When an S;ISYNC-MAIJOR indication is received, the associated synchronization point serial number, which is indicated
to the SS-yser, is equal to V(M). V(R) and Vsc remain unchanged. V(A)is set to V(M) if Vsc is falsg, otherwise it
remains unfhanged. V(M) is then incremented by one.

When an §-SYNC-MAJOR response is issued, the associated.synchronisation point serial number is gqual to V(M)
minus one.|No synchronization point serial number is passed with this primitive. V(A) and V(R) are set tp V(M). V(M)
and Vsc remnain unchanged.

When an §-SYNC-MAJOR confirm is received, the associated synchronization point serial number is ¢qual to V(M)

minus one.|No synchronization point serial number. is/passed with this primitive. V(A) and V(R) are set tp V(M). V(M)
and Vsc refain unchanged. :

11.4.1.5 Resynchronization

When the |[resynchronize functional.unit has been selected without the symmetric synchronize functional unit, the
resynchronjize service has the following effect on synchronization variables.

When an SIRESYNCHRONIZE request is issued:

a) if the option is “abandon”, there is no associated synchronization point serial number;

b) if the.option is “restart”, the associated synchronization point serial number, which is sgipplied by the
SS-user, must be greater than or equal to V(R) and less than or equal to V(M);

sdpplied by the

For all options, V(A), V(M), V(R) and Vsc remain unchanged.

When an S-RESYNCHRONIZE indication is received:

d) If the option is “abandon”, the associated synchronization point serial number, which is indicated to the
SS-user, is greater than or equal to V(M). V(M) is set to the serial number contained in the indication.

e) If the option is “restart”, the associated synchronization point serial number, which is indicated to the
SS-user, is greater than or equal to V(R). If the synchronization point serial number is greater than V(M)
(see Note), the SS-user either responds to the S-RESYNCHRONIZE indication [see g)] or generates a
collision (see clause 16).

NOTE - This situation can arise if the extended control QOS is provided and the S-RESYNCHRONIZE request
caused an earlier S-SYNC-MINOR request to be discarded by the SS-provider.
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f) If the option is “set”, the associated synchronization point serial number, which is indicated to the
SS-user, may have any valid value.

For all options, V(A), V(R) and Vsc remain unchanged. For the “restart” and “set” options, V(M) remains unchanged.

When an S-RESYNCHRONIZE response is issued:

g) if the option is “abandon” or “restart”, the associated synchronization point serial number, which is
to the value received in the S-RESYNCHRONIZE indication;

supplied by the SS-user, must be equal t value received 1 S-RESYNCHRONIZE indic

nn
{ of danad

“

h) if the option is “set”, the associated synchronization point serial number, which is supplicd by the
S

Qs
[o1% gt

uuuuuu

o alid
i, llldy uavc d.lly vaii vanuu

V(A) and V(M) are set to the synchronization point serial number and Vsc remains unchanged. V(R) is set to zero for
the options “abandon” and “set”; it remains unchanged for the “restart” option.

o ICiiialily U

When an S-RESYNCHRONIZE confirm is received:

i) |if the option is “abandon”, the associated synchronization point serial number, which\is indi¢ated to the
SS-user, is greater than or equal to V(M);

j) |if the option is “restart”, the associated synchronization point serial numbef{which is indi¢ated to the
SS-user, is equal to the synchronization point serial number in the corresponding request;

k) |if the option is “set”, the associated synchronization point serial/number, which is indicated to the
SS-user, may have any valid value.

V(A) and V(M) are set to the synchronization point serial number and Vsc femains unchanged. V(R) is sef to zero for
the options “abandon” and “set”; it remains unchanged for the “restart” gption.

11.4.1.6 Actjvity management

When the actjvity management functional unit has been selected without the symmetric synchronize functiopal unit, the
activity manapement service has the following effect on synchronization variables.

When an S-ACTIVITY-START request is issued, or when an S-ACTIVITY-START indication is received, V(A), V(M)
and V(R) are pet to one and Vsc remains unchanged,

When an S-ACTIVITY-RESUME request.is.issued, or when an S-ACTIVITY-RESUME indication is recgived, V(A)
and V(M) are|set to the synchronization point serial number supplied by the SS-user plus one; V(R) is set to ¢ne and Vsc
remains unchanged.

The management of V(A), V(M);-V(R) and Vsc for S-ACTIVITY-END request, indication, response and confirm is
identical to thiat for S-SYNCMATOR request, indication, response and confirm respectively.

The use of SFACTIVITY-DISCARD and S-ACTIVITY-INTERRUPT primitives has no implication on Y(A), V(M),
V(R) and Vsd.

11.4.2 Mahagément of symmetric serial number synchronization point numbers

This subclause defines the synchronization variables and how they are managed when the symmetric synchronize
functional unit has been selected for use on the session connection. For both minor and major synchronization services,
the serial numbers are managed by the SS-provider and given to the SS-user.

11.4.2.1 Variables

The synchronization variables V(A), V(M), and V(R) are each dual number variables (an ordered pair) when the
symmetric synchronize functional unit has been selected.

11.4.2.1.1 V(A) =V(As), V(Ar)

V(As) is the lowest serial number on the SS-user’s sending flow to which a synchronization point confirmation is
expected. No confirmation is expected to be received when V(As) = V(Ms).
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V(Ar) is the lowest serial number on the SS-user’s receiving flow for which a confirmation has not yet been sent. No
confirmation can be sent when V(Ar) = V(Mr).

11.4.2.1.2 V(M) = V(Ms), V(Mr)

V(Ms) is the serial number of the next synchronization point to be sent.

V(M) is the serial number of the next synchronization point to be received.

11.4.2.1.3 V(R) = V(Rs), V(Rr)

V(Rs) is the lowest serial number on the SS-user’s sending flow to which resynchronization restart is permitted.

V(Rr) is the lowest serial number on the SS-user’s receiving flow to which resynchronization restart is permitted.

11.4.2.1.4 Vsc

Vsc is not uged if the symmetric synchronize functional unit has been selected.

11.4.2.2 Segsion connection establishment

When any session connection is established in which the symmetric synchronize functional unit has been|selected and
the activity anagement functional unit has not been selected, V(Ms) and V(Mr) aré/sef to the initial synchronization
point serial humbers of the response/confirm primitives. V(As) and V(Ar) are also ‘set to these numbers. V(Rs) and
V(Rr) are sef to zero. The dual number definitions of these numbers apply if thé-symmetric synchronize functional unit
has been selgcted.

11.4.2.3 Minor synchronization point

When the symmetric synchronize functional unit has been selected," the minor synchronize service has the following
effect on synichronization variables.

When an S-$YNC-MINOR request is issued, the associated synchronization point serial number, which id indicated to
the SS-user, fis equal to V(Ms). V(Rs) and V(As) remainuinchanged. V(Ms) is then incremented by one.

When an S-§YNC-MINOR indication is received, the associated synchronization point serial number, which is indicated
to the SS-usgr, is equal to V(Mr). V(Rr) and V(Ar)’remain unchanged. V(Mr) is then incremented by one.

When an S-§YNC-MINOR response is issued, the associated synchronization point serial number, which ig supplied by
the SS-user, |must be less than V(Mr), and equal to or greater than V(Ar). V(Ar) is set to the serial number plus one.
V(Mr) and M(Rr) remain unchanged:

When an S-$YNC-MINOR confirm is received, the associated synchronization point serial number, whicl] is indicated
to the SS-usgr, is less than V(Ms) and equal to or greater than V(As). V(As) is set to the serial number plug one. V(Ms)
and V(Rs) remain unchanged.

11.4.2.4 Ma3jor synchronization point

When the miajer/synchronize functional unit and the symmetric synchronize functional unit have been belected, the
major synchronize service has the following effect on synchronization variables.

Two serial numbers are associated with a major synchronization point. The First Synchronization Point Serial Number is
associated with the sending flow of the requestor, and the Second Synchronization Point is associated with the receiving
flow of the requestor. The first serial number is defined by the SS-provider at the time the S-SYNC-MAJOR request is
issued. The second serial number is defined by the SS-provider at the time the S-SYNC-MAJOR response is issued.

When an S-SYNC-MAJOR request is issued, the associated sending flow synchronization point serial number, which is
indicated to the SS-user, is equal to V(Ms). V(Rs) remains unchanged. V(Ms) is then incremented by one.

When an S-SYNC-MAIJOR indication is received, the associated receiving flow synchronization point serial number,
which is indicated to the SS-user, is equal to V(Mr). V(Rr) remains unchanged. V(Mr) is then incremented by one.

When an S-SYNC-MAJOR response is issued, the associated sending flow synchronization point serial number, which
is indicated to the SS-user, is equal to V(Ms). V(Ms) is then incremented by one. V(As) and V(Rs) are set to V(Ms).
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V(Ar) and V(Rr) are set to V(Mr).

When an S-SYNC-MAJOR confirm is received, the associated receiving flow synchronization point serial number,
which is indicated to the SS-user, is equal to V(Mr). V(Mr) is then incremented by one. V(As) and V(Rs) are set to
V(Ms). V(Ar) and V(Rr) are set to V(Mr). V(Ms) remains unchanged.

After an SS-user has made an S-SYNC-MAJOR request, it may receive minor synchronization points and user data (if
the full duplex functional unit is selected). The receiving SS-user is not permitted to respond to these synchronization
oints or data while waiting on the S-SYNC-MAJOR confirm.

points or data while waiting e S-SYNC-MAJOR confir

11.4.2.5 Resynchronization

When the resynchronize functional unit and the symmetric synchronize functional unit have been selected, the
resynchronize service has the following effect on synchronization variables.

The First Sygchromizatior Poimt-Sertat-Number-is—assoctated—withthe—sending—flow—ofthe-requestor,—and the Second
Synchronizat{on Point is associated with the receiving flow of the requestor.

When the syfnmetric synchronize functional unit has been selected, the SS-user may request to_rcsynchrgnize one or
both directiogs of flow. The SS-user supplies, with the S-RESYNCHRONIZE request, a resynchronize optidn (abandon,
restart or sef) for each requested direction of flow. The option for a direction of Alow determings how the
synchronization point serial number and variables associated with that direction of flow are handled.

When an S-RESYNCHRONIZE request is issued:
a) | if the option for a direction of flow is “abandon”, there are no associated serial numbers;

b) | if the option for a direction of flow is “restart”, the associated sending (or receiving) flow synfhronization
point serial number must be greater than or equal to V(Rs). [or V(Rr)], and less than or eqyal to V(Ms)
for V(Mr)];

¢) | if the option for a direction of flow is “set”, the assgciated synchronization point serial numbger may have
any valid value.

For all optiogs, V(As), V(Ar), V(Ms), V(Mr), V(Rs), and.V(Rr) remain unchanged.

When an S-RESYNCHRONIZE indication is received:

d) | If the option for a direction of\flow is “abandon”, the associated sending (or receiving) synchronization
point serial number, which\is-indicated to the SS-user, is greater than or equal to V(Ms)|[or V(Mr)].
V(Ms) [or V(Mr)] is set to.the serial number contained in the indication.

e) | If the option for a direction of flow is “restart”, the associated sending (or receiving) synchronization
point serial number,/which is indicated to the SS-user, is greater than or equal to V(Rs) [or Y(Rr)]. If the
synchronization -point is greater than V(Ms) [or V(Mr)], the SS-user either respgnds to the
S-RESYNEHRONIZE indication [see g)] or generates a collision (see clause 16).

f) | If the ‘option for a direction of flow is “set”, the associated sending (or receiving) synchronjzation point
serial number, which is indicated to the SS-user, may have any valid value.

For all option
unchanged.

(Mr) remain

When an S-RESYNCHRONIZE response is issued:

g) if the option for a direction of flow is “abandon” or “restart”, the associated sending (or receiving)
synchronization point serial number, which is supplied by the SS-user, must be equal to that received in
the S-RESYNCHRONIZE indication;

h) if the option for a direction of flow is “set”, the associated sending (or receiving) synchronization point
serial number, which is supplied by the SS-user, may have any valid value.

If the sending flow is being resynchronized, V(As) and V(Ms) are set to the synchronization point serial number for the
SS-user sending flow; if the receiving flow is being resynchronized, V(Ar) and V(Mr) are set to the synchronization
point serial number for the SS-user receiving flow. V(Rs) and/or V(Rr) are set to zero if the resynchronize option for the
associated flow is “abandon” or “set”; they remain unchanged for the “restart” option.
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When an S-RESYNCHRONIZE confirm is received:

})  if the option for a direction of flow is “abandon”, the associated sending (or receiving) synchronization
point serial number, which is indicated to the SS-user, is greater than or equal to V(Ms) [or V(Mr)];

k) if the option for a direction of flow is “restart”, the associated sending (or receiving) synchronization
point serial number, which is indicated to the SS-user, is equal to or less than the synchronization point
serial number in the corresponding request;

I)  if the option for a direction of flow is “set”, the associated sending (or receiving) synchronization point
serial number, which is indicated to the SS-user, may have any valid value.

V(As) and V(Ms) are set to the synchronization point serial number for the SS-user sending flow if the sending flow is
being resynchronized; V(Ar) and V(Mr) are set to the synchronization point serial number for the SS-user receiving flow
if the receiving flow is being resynchronized. V(Rs) and/or V(Rr) are set to zero if the resynchronize option for the
associated direction of flow is “abandon” or “set”; they remain unchanged for the “restart” option.

11.4.2.6 Activity management

When the 3ctivity management functional unit and the symmetric synchronize functional unit have)been selected, the
activity mahagement service has the following effect on synchronization variables.

The First ynchronization Point Serial Number is associated with the sending flow of the réquestor, apd the Second
Synchronization Point is associated with the receiving flow of the requestor.

When an §-ACTIVITY-START request is issued, or when an S-ACTIVITY-START indication is regeived, V(As),
V(Ar), V(MIs), V(Mr), V(Rs) and V(Rr) are set to one.

When an SFACTIVITY-RESUME request is issued, or when an S-ACTIVITY-RESUME indication is rdceived, V(As)
and V(Ms)|are set to the synchronization point serial number associated with the SS-user’s sending flow, ind V(Ar) and
V(Mr) are fet to the synchronization point serial number associated with the SS-user’s receiving flow. V(Rs) and V(Rr)
are set to ohe.

The management of V(As), V(Ar), V(Ms), V(Mr), V(Rs){and V(Rr) for S-ACTIVITY-END requjzt, indication,
response, ahd confirm is identical to that for S-SYNC-MAJQR request, indication, response, and confirm fespectively.

The use of| S-ACTIVITY-DISCARD and S-ACTIVITY-INTERRUPT primitives has no implication on [V(As), V(Ar),
V(Ms), V(Mr), V(Rs), and V(Rr).

11.5 Data separation

The data sgparation service adds functionality to the minor synchronization point service and the symmetijic synchronize
service to|protect data sent before(the minor synchronization points from being discarded in tHe event of a
resynchronfization. When the data separation functional unit has been selected, the associated service is invoked by the
SS-user by|setting the data separation parameter to true in the S-SYNC-MINOR request.

This servicg has no specific effect on the variables described in 11.4.2.1.

12

0 »)

ession-connection establishment phase

q Y " .
12.1 JESSIon<connecton Service

12.1.1  Function
The session connection service enables two SS-users to establish a session connection between themselves.

Simultaneous attempts by both SS-users to establish a session connection between themselves may resuit in two session
connections. An SS-user may always reject an unwanted connection. No architectural restrictions are placed on the
number of concurrent session connections between two SS-users.

This service allows the SS-users to exchange the values of session connection parameters. By the end of the session
connection establishment phase the SS-users have agreed on a set of parameter values concerning the session
connection.

12.1.2  Types of primitives and their parameters

Table 9 specifies the types of session service primitives and parameters needed for session connection establishment.
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Table 9 — Session connection establishment primitives and parameters

Primitive S-CONNECT
Parameter Request Indication Response Confirm
Session Connection Identifier U C=) U C(=)
Calling Session Address M M
Called Session Address M M
Responding Session Address M M
Result M M@=
Quality of Service M M M M
Session Requlirements M M(=) M M(=)
First Initial Synchronization Point Serial Number C C(®) C C(=)
Second Initial Synchronization Point Serial Number C C(=) C C(=)
Initial assignment of tokens C C=) C C=
SS-user data U CE) U C(=)
M Presdnce of the parameter is mandatory
C Presgnce of the parameter is conditional
U Presgnce of the parameter is a user option
blank The parameter is absent
= The yalue of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

12.1.2.1 Sespion Connection Identifier is a parameter which is provided by the SS-users to enable them to|identify the
session conndction. The session connection identifier is transparent to the SS-provider. This parameter consists of:

a) | Calling SS-user Reference.(tequest and indication only) with a maximum of 64 octets;
b) | Called SS-user Reference (response and confirm only) with a maximum of 64 octets;
¢) | Common Referénce with a maximum of 64 octets;

d) | Additional’'Reference Information with a maximum of 4 octets.

12.1.2.2 Calling Session Address is the session address of the calling entity (see CCITT Rec. X.650 | ISO/TEC 7498-3).

12.1.2.3 Called Session Address is the session address of the called entity (see CCITT Rec. X.650 | ISO/IE( 7498-3).

12.1.2.4 Responding Session Address is the session address of the responding entity (see CCITT Rec. X.650 |
ISO/MEC 7498-3).

12.1.2.5 Result is a parameter indicating the success or failure of the connection establishment request. Its value can be
one of:

a) accept;

b) reject by called SS-user, where the reason for failure in the result parameter is one of:
1) reason not specified;
2) rejection by called SS-user due to temporary congestion;

3) rejection by called SS-user; the user data field may be used to provide further information;
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reject by SS-provider where the reason of failure in the result parameter is one of:

reason not specified;

SS-provider congestion;

Called Session Address unknown;
called SS-user not attached to SSAP;

implementation restriction stated in the PICS.

Reasons 3) and 4) may be regarded as persistent.

Only value a) or b) can be present in a response. Any of the values may be present in a confirm.

12.1.2.6 Quality of Service is a list of parameters which are defined and negotiated as described in clause 10.

12127 S

a

The session
acceptor m
half-duplex
unit in the

manageme
by the acci

also propo
is not propg

exceptions,

half-duplex functional unit;

duplex functional unit;

exceptions functional unit;

typed data functional unit;
negotiated release functional unit;
minor synchronize functional unit;
symmetric synchronize functional unit;
data separation functional unit;
major synchronize functional unit;
resynchronize functional unit;
expedited data functional unit;
activity management functional’unit;

) capability data exchange fuiictional unit.

pssion Requirements is a list of functional units subject to the restrictions defined in 9.2 and-ate|chosen from:

requirements specified,in the response indicate the called SS-user session requirements to the requestor. The
py not propose both the"half-duplex and the duplex functional units in the response. If orlly one of the
or duplex functienalunits was proposed in the indication, then the acceptor proposes the sgme functional
response or refuses’the connection. If the capability data exchange functional unit is proposed, the activity
t functiona}unit is also proposed. If the data separation functional unit is proposed by either the requestor or
tor, at leastrone of the minor synchronize functional unit and the symmetric synchronize furctional unit is
d. If the:data separation functional unit is proposed by the acceptor, the activity management functional unit
sed.\If the exceptions functional unit is proposed, the half-duplex functional unit is also proposgd. With these
additional SS-user session requirements which were not included in the indication, may be ipcluded in the

response. SS-user session requirements that are proposed in both the indication and the response are the ones selected for
use on the session connection.

12.1.2.8 First and Second Initial Synchronization Point Serial Numbers identify the initial synchronization point. The
conditions for the presence of one or both initial synchronization point serial numbers and rules for negotiation are
defined in 7.6.3. A serial number is in the range 0 to (10**Upper Limit Serial Number) — 1 (see 11.4).

12.1.2.9 Initial Assignment of Tokens is a list of the initial sides to which the available tokens are assigned. The
parameter is only required if the corresponding tokens are available. For each available token, the value in a
request/indication may be one of:

a)
b)
)

requestor side;
acceptor side;

acceptor chooses.
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The parameter in a response/confirm is absent, unless the value in the request/indication is ¢), in which case the acceptor

replies with a) or b).

12.1.2.10

12.1.3

Sequence of primitives

SS-user data is a parameter containing an unlimited number of octets of user information.

The sequence of primitives for session connection establishment, whether accepted or rejected, is defined by the time
sequence diagram in Figure 4.

13 D3

SSAP SSAP
SS-provider
S-CONNECT
request T
- -, S-CONNECT
indication
S-CONNECT
response
S-CONNECT """ |
confirm
TISO6060-95/005

Figure 4 — Session connection establishment time sequence diagram

ta transfer phase

13.1 Normal data transfer service

13.1.1 Fu

The normal d

nction

ata transfer service allows both SSsusers to transfer NSSDUs over the session connection. The|SS-provider

should delivgr each NSSDU to the SS-user\as soon as possible. This service is always available on eyery session

connection.

Use of this s¢

rvice is subject to the token restrictions specified in Table 8.

13.1.2  Types of primitives and their parameters

Table 10 spetifies the types of session service primitives and parameters needed for normal data transfer.

SS-user data
unlimited in

Table 10 — Normal data transfer primitives and parameters

parametersis an NSSDU. The size of an NSSDU is an integral number of octets greater than zero and

Primitive S-DATA
Parameter Request Indication
SS-user data M M(=)
M Presence of the parameter is mandatory
=) The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
13.1.3 Sequence of primitives

The sequence of primitives in a successful normal data transfer is defined by the time sequence diagram in Figure 5.

30 ITU-T Rec. X.215 (1995 E)


https://iecnorm.com/api/?name=31b069bcc91087174f149ef0a19542d3

ISO/IEC 8326 : 1996 (E)

QAP SSAP
SO SO

SS-provider
S-DATA

req uest \

T, SDATA

indication

TIS06070-95/d06

Figure 5 — Normal data transfer time sequence diagram

[y

3.2 Expedited data transfer service

ook

3.2.1 Efnc_ion

The expedited data transfer service allows SS-users to transfer XSSDUs over the session connection. The transfer of an
XSSDU is|free from the token and flow control constraints of the normal data transfer service, typed data transfer

service and the capability data exchange service.

The SS-prqvider guarantees that an XSSDU will not be delivered after any subsequently submitted NSSIDU or TSSDU
on that sesdion connection. The size of an XSSDU is limited.

13.2.2 ypes of primitives and their parameters
Table 11 specifies the types of session service primitives and parameters needed for expedited data transfef.

SS-user dafa parameter is an XSSDU. The size of an XSSDU is.})to 14 octets.

Table 11 ~ Expedited data transfer primitives and parameters

Primitive S-EXPEDITED-PATA
Parameter Request Indication
SS-user dgta M M(=)

M Presence of the parameter istsnandatory

= The value of the parameter)is identical to the value of the corresponding parameter of the preceding SS primjitive

13.2.3  Sequence-of primitives

The sequerjcé.of primitives in a successful expedited data transfer is defined by the time sequence diagram|in Figure 6.

SSAP SSAP

SS-provider
S-EXPEDITED-DATA

I'eqUeSt \
" -, S-EXPEDITED-DATA

indication

TISO6080-95/d07

Figure 6 — Expedited data transfer time sequence diagram
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i3.3  Typed data iransier service

13.3.1 Function

The typed data transfer service permits the SS-users to transfer TSSDUs over the session connection. Typed data

transfers are subject to the same service restrictions as normal data transfers, except that typed data transfers are not
subject to token restrictions.

13.3.2  Types of primitives and their parameters

Table 12 specifies the types of session service primitives and parameters needed for the typed data transfer service.

SS-user data parameter is a TSSDU. The size of a TSSDU is an integral number of octets greater than zero and unlimited
in length.

Table 12— Typed data primitives and parameters

Primitive S-TYPEDR-DATA
Parameter Request Indlication
SS-user data ‘ M M(=

M Presence of the parameter is mandatory

=) The yalue of the parameter is identical to the value of the corresponding paramet€r-of the preceding SS primitiV

[4]

13.3.3 Seqpence of primitives

The sequencelof primitives in a successful typed data transfer-is‘defined by the time sequence diagram in Figpre 7.

SSAP SSAP
SS-provider
S-TYPED-DATA
request
- S-TYPED-DATA
indication
TISO6090-95/d08

Figure 7 — Typed data transfer time sequence diagram

134 Capability data exchange service

13.4.1 Function
The capability data exchange service allows SS-users to exchange user data while not within an activity. The service can
only be initiated if activity services are available but no activity is in progress. Use of this service is subject to the token

restrictions specified in Table 8.

134.2 Types of primitives and their parameters

Table 13 specifies the types of session service primitives and parameters needed for the capability data exchange service.
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SS-user data is a parameter containing an unlimited number of octets of user information.

Table 13 — Capability data exchange primitives and parameters

Primitive S-CAPABILITY-DATA
Parameter Request Indication Response Confirm
SS-user data U C= U CE=
C Presence of the parameter is conditional
U Presence of the parameter is a user option

ftive

(=  Thy

13.4.3 Sequence of primitives

The sequende of primitives in a successful capability data exchange is defined by the time sequence diagram in Figure 8.

SSAP SSAP

SS-provider.
S-CAPABILITY-DATA

request \

\ S-CAPABILITY-DATA

indication

S-CAPABILITY-DATA
response

S-CAPABILITY-DATA
confirm

TISO6100-95/d09

Figure 8 — Capability data exchange time sequence diagram

13.5 Give tokens service

13.5.1 Function

The give tokens service allows an SS-user to surrender one or more tokens to the other SS-user, subject to the token
restrictions specified in Table 8.

The initial assignment of the tokens is established when the session connection is established (see 7.6.2).

13.5.2  Types of primitives and their parameters

Table 14 specifies the types of session service primitives and parameters needed for the give tokens service.
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Table 14 — Give tokens primitives and parameters

Primitive S-TOKEN-GIVE
Parameter Request Indication

Tokens M M=)
SS-user data U C(=)
M Presence of the parameter is mandatory
C Presence of the parameter is conditional
U Presence of the parameter is a user option
= The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

13.5.2.1 Tokens is a list of tokens assigned to this SS-user to be transferred to the other user. The value is any

combination ppf:

a) | data token;

b) | synchronize-minor token;

c) | major/activity token;

d) | release token.

13.5.2.2 SStuser data is a parameter containing an unlimited numbef.of octets of user information.

13.5.3 Sequence of primitives

The sequencg of primitives in a successful transfer of tokens is defined by the time sequence diagram in Figure 9.

SSAP

S-TOKEN-GIVE

request  ——s |

SS-provider

SSAP

S-TOKEN-GIVE
indication

TISO6110-95/d 10

Figure 9 — Give tokens time sequence diagram

13.6 Please tokens service

13.6.1 Function

The please tokens service allows an SS-user to request specific tokens, subject to the token restrictions specified in

Table 8.

13.6.2 Types of primitives and their parameters

Table 15 specifies the types of session service primitives and parameters needed for the please tokens service.
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Table 15 - Please tokens primitives and parameters

Primitive S-TOKEN-PLEASE

Parameter Request Indication
Tokens M M(=)
SS-user data k U C(=)
M Presence of the parameter is mandatory

C Presence of the parameter is conditional

U Presence of the parameter is a user option

(= The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

13.6.2.1 Tokens is a list of available tokens requested by the SS-user. The value is any combination of:
data token;

a
b) synchronize-minor token;

cp major/activity token;

d) release token.
13.6.2.2 SS-user data is a parameter containing an unlimited number of octets of user information.
13.6.3 quence of primitives

The sequer]ce of primitives in a successful request for tokens is/defined by the time sequence diagram in Figure 10.

SSAP SSAP

SS-provider
S-TOKEN-PLEASE

request \

S-TOKEN-PLEASE
indication

TIS06120-95/d11

Figure 10 - Please tokens time sequence diagram

13.7 Give control service

13.7.1 Function

The give control service allows an SS-user to surrender the entire set of available tokens. This service is an integral part
of the activity management concept. This service can only be requested when activity management functional unit has
been selected, but no activity is in progress.

13.7.2  Types of primitives and their parameters
Table 16 specifies the types of session service primitives and parameters needed for the give control service.

SS-user data is a parameter containing an unlimited number of octets of user information.
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Table 16 — Give control primitives and parameters

Primitive S-CONTROL-GIVE
Parameter Request Indication
SS-user data U C(=)

C
U

=

Presence of the parameter is conditional
Presence of the parameter is a user option

The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

13.7.3 SeqLence of primitives

The sequence

13.8 Mi

13.8.1

The minor sy
and TSSDUs
activity. Use

The requestol
parameter. H¢

Function

SSAP SSAP
SS-provider
S-CONTROL-GIVE
rqueSt \
S-CONTROL-GIVE
indication
TISO6130-95/d12

Figure 11 - Give control time sequence diagram

hor synchronization point'service

hchronization peint’service allows SS-users to define minor synchronization points in the flow
If the activity\management functional unit has been selected, this service can only be initiate
pf this segvice is subject to the token restrictions specified in Table 8.

may request explicit confirmation of a minor synchronization point request through the use
wever, the SS-provider does not require that an explicit confirmation be issued. The acceptor

of primitives in a successful transfer of tokens is defined by the time sequence diagram in Figufe 11.

pf NSSDUs
d within an

pf the Type
may issue a

confirmation

- g0 s o . . 1
“VUIT I CAPIIVIU CUNLITHIAUUIT IS TTOV 1THUTSICU,

Responses are issued in the order in which the corresponding indications were received. A further minor synchronization
point request may be made while previous minor synchronization points are unconfirmed.

The confirmation of a minor or major synchronization point confirms all previously unconfirmed minor synchronization
points. The number of unconfirmed minor synchronization points is not limited by the SS-provider.

Any semantics associated with request and confirmation of a minor synchronization point have no connotations to the

SS-provider.

Minor synchronization points may be issued if the minor synchronize or symmetric synchronize functional units have
been selected. When the minor synchronize functional unit is selected, only the owner of the synchronize-minor token
(and the data token, if available) may issue a minor synchronize point. When the symmetric synchronize functional unit
is selected, the synchronize-minor token is not available, and ownership of the data token (when available) is not
required to issue a minor synchronize point.
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The data separation service adds functionality to the minor synchronization point service and the symmetric synchronize
service to protect data sent before the minor synchronization points from being discarded in the event of a

resynchronization. When the data separation functional unit has been selected, the associated service is invoked by the
SS-user by setting the data separation parameter to true in the S-SYNC-MINOR request.

13.8.2 Types of primitives and their parameters

Table 17 specifies the types of session service primitives and parameters needed for the minor synchronization point
service.

Table 17 — Minor synchronization point primitives and parameters

Primitive S-SYNC-MINOR

Parameter Request Indication Response Confirm
Type M M=)

Data separgtion C C(=)

First Syncljronization Point Serial Number M M(=) M M=)
SS-user dafa 8] C(=) U C=)
M Prjsence of the parameter is mandatory

C Prgsence of the parameter is conditional

U Prgsence of the parameter is a user option
blank Thg parameter is absent

=) Thg value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

13.8.2.1 Type is a parameter which indicates whether or not explicit confirmation is requested by the $S-user and is
transparent fto the SS-provider. Its valugiis-one of:

&

explicit;

o

optional.

13.8.2.2 Dlata separation is a parameter which indicates whether or not data separation is requested by the SS-user. Its
value is ong of:

al frue;

b falca

The data separation parameter is set to true to indicate that data separation is requested. The data separation parameter is
only present when the data separation functional unit has been selected. The data separation parameter value, if present,
is indicated in the indication for information.

13.8.2.3 First Synchronization Point Serial Number is defined in 11.4, 11.4.1.3 and 11.4.2.3. It is in the range O to
(10**Upper Limit Serial Number) — 2 (see 11.4).

13.8.2.4 SS-user data is a parameter containing an unlimited number of octets of user information.

13.8.3 Sequence of primitives

The sequence of primitives for confirmation of a minor synchronization point is-defined by the time sequence diagram in
Figure 12.
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SSAP SSAP

SS-provider
S-SYNC-MINOR
request e——

————_, S-SYNC-MINOR

indication
S-SYNC-MINOR
——" response
S-SYNC-MINOR
confirm

Figure 12 — Minor synchronization point time sequence diagram

The response|and confirm may be absent even if the Type parameter is set to explicit in the indication.

The successful confirmation of the minor synchronization point may also be-achieved by issuing (ingtead of the
S-SYNC-MINOR response to the synchronization point specified in the S-SYNC-MINOR indication):

a) | an S-SYNC-MINOR response to a subsequent S-SYNC-MINOR indication;
b) | an S-SYNC-MAIJOR response to a subsequent S-SYNE;MAJOR indication;

¢) | an S-SYNC-MINOR request for a subsequent.\ininor synchronization point (provid¢d that the
synchronize-minor token, if available, has been passed from the other SS-user);

d) | an S-SYNC-MAJOR request for a subséquent major synchronization point (provided that the
synchronize-minor token, if available, and\if necessary, the major/activity token have been passed from
the other SS-user).

13.9 Mtior synchronization point service

13.9.1 Fupction

The major synchronization point service allows the requestor to define major synchronization points infthe flow of
NSSDUs, T$SDUs and XSSDUS, to completely separate the flow before and after the major synchronizagion point. If
the activity thanagement functional unit has been selected, this service may only be initiated within an actjvity. Use of
this service i$ subject to the:token restrictions specified in Table 8.

After makirlg the S-SYNC-MAJOR request, the requestor is not able to initiate any services,|except for
S-TOKEN-GIVE request, S-ACTIVITY-INTERRUPT request, S-ACTIVITY-DISCARD request, S-U-ABORT request
or S-RESYNCHRONIZE request until the S-SYNC-MAJOR confirm is received.

After receiving the S-SYNC-MAJOR indicafion, in addition to any existing resirictions, the acceptor is not able
to initiate S-SYNC-MAJOR request, S-ACTIVITY-INTERRUPT request, S-ACTIVITY-DISCARD request,
S-ACTIVITY-END request or S-RELEASE request until an S-SYNC-MAJOR response is issued. The acceptor is only
able to initiate a S-SYNC-MINOR request in this case if the symmetric synchronize functional unit has been selected.

Expedited data transfer services initiated by the acceptor after issuing a S-SYNC-MAIJOR response are not indicated
before the S-SYNC-MAJOR confirm.

When the symmetric synchronize functional unit has not been selected, a major synchronization point is defined by a
single serial number.

If the symmetric synchronize functional unit has been selected, a major synchronization point is defined by two
correlated serial numbers, one for each direction of data flow. The First Synchronization Point Serial Number is defined
by the S-SYNC-MAIJOR request and indication; this number is associated with the requestor’s sending data flow. The
Second Synchronization Point Serial Number is defined by the S-SYNC-MAJOR response and confirm. This number is
associated with the requestor's receiving flow.
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13.9.2  Types of primitives and their parameters

Table 18 specifies the types of session service primitives and parameters needed for the major synchronization point
service.

Table 18 — Major synchronization point primitives and parameters

Primitive S-SYNC-MAJOR

Parameter Request Indication Response Confirm
First Synchronization Point Serial Number M M=)
Second Synchronization Point Serial Number C C=)
SS-user data U C=) u C=)
M Pre¢sence of the parameter is mandatory
C Prgsence of the parameter is conditional
U Prgsence of the parameter is a user option

blank THe parameter is absent

=) THe value of the parameter is identical to the value of the corresponding parameter of'the-preceding SS primjtive

13.9.2.1 Hirst Synchronization Point Serial Number is defined in 41.4°1.4 (when the symmetric synchronize functional
unit is not pelected) and in 11.4.2.4 (when the symmetric synchionize functional unit is selected). It is inthe range O to
(10**Upper Limit Serial Number) — 2 (see 11.4).

Second Sypchronization Point Serial Number is defined™in 11.4.2.4. It is only used when the symmetric synchronize
functional it is selected. It is in the range 0 to (10**Upper Limit Serial Number) — 2 (see 11.4).

13.9.2.2 SS-user data is a parameter containing an unlimited number of octets of user information.

13.9.3  Sequence of primitives

The sequei]ce of primitives in the successful definition of a major synchronization point is defined by the [time sequence
diagram in|Figure 13.

SSAP SSAP
SS-provider
S-SYNC-MAJOR
req 1est —
—
S-SYNC-MAJOR
indication
S-SYNC-MAJOR
/ response
S-SYNC-MAJOR
confirm
TISO6150-95/d14

Figure 13 — Major synchronization point time sequence diagram
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13.10 Resynchronize service

13.10.1 Function

The resynchronize service is provided to assist orderly re-establishment of communication within the current session
connection, typically following an error or lack of response by either of the SS-users or the SS-provider, or
disagreements between SS-users. Requesting the service sets the session connection to an agreed defined state, including
the positions of the available tokens and the value(s) of the synchronization point serial number(s), which will be the
next synchronization point serial number(s) to be used.

If the symmetric synchronize functional unit is selected, then resynchronization can be requested for one or both
directions of data flow. If both directions of data flow are requested by the SS-user in this case, then new values will be
assigned to both synchronization point serial numbers.

The service may be initiated by either SS-user and has the following characteristics:

a)

b)

)

d)

e)

40

After issuing the S-RESYNCHRONIZE request, the requestor is not able to ipijtiate any seryices except

S-U-ABORT request, until the S-RESYNCHRONIZE confirm is received.

After having received an S-RESYNCHRONIZE indication, the acceptor may only issué:
S-RESYNCHRONIZE response; or

S-RESYNCHRONIZE request (see the Note); or

S-ACTIVITY-DISCARD request (see the Note); or

ACTIVITY-INTERRUPT request (see the Note); or

S-U-ABORT request.

NOTE - These requests cause a collision of resynchronize requests and therefore the SS-user can
request if he is going to be the collision winner (see clause 16).

1)
2)
3)
4)
5)

Service primitives not yet delivered to the SS-user are freated as follows:

If the data separation functional unit has been)selected and an S-RESYNCHRONIZE
been issued:

1)

2)

i)

ii)

iii)

nly issue the

request has

If all S-SYNC-MINOR requests- with the data separation parameter set fo true are

acknowledged, or no S-SYNC-MINOR requests with the data separation paramete
have been issued, all undelivered service primitives are discarded.

If an S-SYNC-MINOR\request with the data separation parameter set to true
previously and is upacknowledged, all undelivered service primitives are delivere
point where the™ most recently issued S-SYNC-MINOR request with the datg
parameter set to true is acknowledged, all undelivered service primitives are discard

If an S-SYNC-MINOR request with the data separation parameter set to true
previausly“and is unacknowledged, the confirm corresponding to an S-SYNC-MAJ(
and ‘the indications corresponding to subsequent requests issued by the peer
discarded. The exception to this is that the indication corresponding to a
S-EXPEDITED-DATA request may be delivered.

r set to true

was issued
d. After the
separation
ed.

was issued
DR response
SS-user are
subsequent

If'neither the data separation functional unit nor the symmetric synchronize functional upit has been
selected, after issuing an S-RESYNCHRONIZE request, all undelivered service pr

mitives are

3)

1 3l
UISCaruca.

If the symmetric synchronize functional unit has been selected and an S-RESYNCHRONIZE request
has been issued or an S-RESYNCHRONIZE indication has been received, undelivered service
primitives are discarded for the requested direction(s) of flow and confirmations of synchronization
points for the requested direction(s) of flow are also discarded.

Discarding of undelivered service primitives ends with the receipt of an S-RESYNCHRONIZE confirm,
S-U-ABORT indication or S-P-ABORT indication.

Means are provided for the requesting SS-user either to set or to let the acceptor set a new assignment of
each available token.

Means are provided to assign new value(s) for the synchronization point serial number(s).

When there is an unacknowledged major synchronization point at the time of the S-RESYNCHRONIZE
indication, this point remains unacknowledged. In any case, no confirmations should be issued until the
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resynchronization is complete and until new indications for synchronization points have been received.

g) Collision of resynchronize requests is resolved, so that only one of the colliding requests
(see clause 16).

The Resynchronize Type parameter is used to indicate the resynchronize option:

is confirmed

h) “Abandon” is used to request the SS-provider to resynchronize the session connection to a
synchronization point which is greater than or equal to V(M). The new synchronization point serial

number will be greater than any previous value used on this session connection.

i) “Restart” is used to return to an agreed point which is identified by a past acknowledged or
unacknowledged synchronization point serial number. This point cannot be earlier than the last confirmed
major synchronization point. The necessary securing of state information associated with the point is the

responsibility of the SS-users.

J) “Set” is used to synchronize to any valid synchronization point serial number specified by the SS-users.

If the symmietric synchronize functional unit has been selected and the requesting SS-user has requested-both directions
of flow, thgn two Resynchronize Type parameters are specified by the requesting SS-user (one,fot)each direction of

flow). The [First Resynchronize Type parameter corresponds to the requesting SS-user’s sending flow
Resynchrongze Type parameter corresponds to the opposite direction of flow. If only one direction of flow

; the Second
is requested,

then only the Resynchronize Type parameter associated with that direction of flow is)provided by the requesting

SS-user.

Only the First Resynchronize Type parameter is used when the symmetric synehronize functional unit
selected. In fhis case, it is a mandatory parameter.

13.10.2 Types of primitives and their parameters

has not been

Table 19 specifies the types of session service primitives and paramgters'needed for the resynchronize servike.

Table 19 — Resynchronize primitives and parameters

Primitive S-RESYNCHRONIZE
Parameter Request Indication Response Confirm
First Resynichronize Type C C C =
First Synchronization Point Serial Number C C C CE=
Second Redynchronize Type C C C C=
Second Syrichronization PeintSerial Number C C C C(=)
Assignmen{ of Token$§ C cE C C=)
SS-user datp U C=) U CE
M PreSenee-of-the-parameter-is-mandatory
C Presence of the parameter is conditional
U Presence of the parameter is a user option
blank The parameter is absent
=) The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

13.10.2.1  First Resynchronize Type is a parameter which specifies one of the resynchronize options. The conditions

for its presence are defined in 13.10.1.

Second Resynchronize Type also specifies one of the resynchronize options. The conditions for its presence are defined

in 13.10.1.
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The value for each of these parameters is one of:

a)
b)

)

abandon;
restart;

set.

13.10.2.2  First Synchronization Point Serial Number depends on the resynchronize option and is defined in 11.4 and
11.4.1.5 (when the symmetric synchronize functional unit is not selected) and 11.4.2.5 (when the symmetric synchronize
functional unit is selected).

Second Synchronization Point Serial Number depends on the resynchronize option and is defined in 11.4.2.5. It is only
used when the symmetric synchronize functional unit is selected.

13.10.2.3 4
assignment fqg

a)
b)
©)

The value fol
acceptor cho

13.10.24

13.10.3 Seqg

The sequencs
in Figure 14.

requestor side;
acceptor side;

acceptor chooses.

ses a) or b).

uence of primitives

S-RESYNCHRONIZE
request

\

SSAP

SS-provider

F a response/confirm is the same as in the request/indication unlessthat value is c), in wh

bS-user data is a parameter containing an unlimited number-ofioctets of user information.

of primitives in a successful resynchronization without collision is defined by the time seque
Collision cases are defined in clause 16.

SSAP

Kssignment of ToKens 1s a 1ist 0f thc available TOKens for Ihe session connection willl valy
flowing the resynchronization. For each available token, the value in a request/indication is-ong of:

S-RESYNCHRONIZE
indication

es for their

ch case the

nce diagram

S-RESYNCHRONIZE
confirm

S-RESYNCHRONIZE

| ____— response

TISO6160-95/d15

Figure 14 — Resynchronization time sequence diagram
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13.11 P-exception reporting service
13.11.1 Function

The P-exception reporting service permits SS-users to be notified of unanticipated situations not covered by other

services. If a service cannot be completed due to SS-provider protocol errors or malfunctions, the P-exception reporting
service is used to indicate this to both SS-users.

If used with the activity management service, the P-exception reporting service is only permitted while an activity is in
progress or waiting for S-CAPABILITY-DATA confirm.

Following an S-P-EXCEPTION-REPORT indication, and until the error condition is cleared:
a) NSSDUs, TSSDUs and XSSDUs will be discarded by the SS-provider;

b) s tion pointindicati " . )

On receipt pf an S-P-EXCEPTION-REPORT indication, either SS-user initiates one of the following sefvices to clear
the error:

c) resynchronize;

d) abort;

e) activity interrupt or activity discard;

f)| give the data token (see Notes).

The SS-usefs are not permitted to initiate any other services until the error is-Cleared.
NDTES

1| It is not recommended that the error condition be cleated by passing the data token when the resyn

thronize and/or
activity management functional units have been selected.

2 If the error condition is cleared by passing the data'token, data and synchronization point serial numb¢rs may be lost.
However, th¢ SS-provider will keep track of the serial numbers of the synchronization points which have been discarded. Therefore,
the synchroniization point serial number indicated to the SS-user in a synchronization point request/indication madg

after the error
condition has been cleared will reflect the fact that synchronization points have been discarded during the error conditi

n.
3 XSSDUs sent after the S-TOKEN-GIVE request will be discarded if they overtake the request.

4| Tokens other than the data token may be transferred at the same time.
13.11.2 Types of primitives and their parameters

Table 20 specifies the types of Session service primitives and parameters needed for the P-exception reporting service.
Reason is a|parameter specifying the reason for the exception report. Its value is one of:
a] protocolerror;

b) _non*specific error.

Table 20 — P-exception reporting primitives and parameters

Primitive S-P-EXCEPTION-REPORT
Parameter Indication
Reason M
M Presence of the parameter is mandatory
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13.11.3 Sequence of primitives

The sequence of primitives in a successful P-exception report is defined by the time sequence diagram in Figure 15.

S-P-EXCEPTION-REPORT
indication

1312 U

€

13.12.1

The U-excep
specified in T

If used with fhe activity management service, the U-exception reporting service is only permitted while an

progress.

Following an
a)
b)
9)

On receipt of
error:

d)
e)
f)

SSAP SSAP

SS-provider

4//\/

indication

TISO6170-95/d16

\ S-P-EXCEPTION-REPORT

Function

Figure 15 — P-exception report time sequence diagram

xception-reporting service

able 8.

S-U-EXCEPTION-REPORT request, and until the error condition is cleared:
NSSDUs, TSSDUs and XSSDUs will*be discarded by the SS-provider;
synchronization point indications-will not be given to the requestor of the S-U-EXCEPTION-]

the requestor is only permitted to issue S-U-ABORT request.

an S-U-EXCEPTION-REPORT indication, the acceptor initiates one of the following services

resynchronize;
abort;

activity interrupt or activity discard;

ion reporting service permits an SS-user to report an exception condition subject to the token

restrictions

hctivity is in

REPORT;

to clear the

g

The acceptor

give the data token (see Notes).

is not permitted to initiate any other services until the error is cleared.

NOTES

1

2

It is not recommended that the error condition be cleared by passing the data token when the resynchronize and/or
activity management functional units have been selected.

If the error condition is cleared by passing the data token, data and synchronization point serial number

s may be lost.

However, the SS-provider will keep track of the serial numbers of the synchronization points which have been discarded. Therefore,
the synchronization point serial number indicated to the SS-user in a synchronization point request/indication made after the error
condition has been cleared will reflect the fact that synchronization points have been discarded during the error condition.

3
4

44

XSSDUs sent after the S-TOKEN-GIVE request will be discarded if they overtake the request.

Tokens other than the data token may be transferred at the same time.
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Table 21 specifies the types of session service primitives and parameters needed for the U-exception reporting service.

Table 21 — U-exception reporting primitives and parameters

Primitive S-U-EXCEPTION-REPORT
Parameter Request Indication
Reason M M@=
SS-user data U C)
|
M Prdsence of the parameter is mandatory
C Prdsence of the parameter is conditional
U Prgsence of the parameter is a user option
= The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primifive

13.12.2.1 Reason is a parameter specifying the reason for the exceptiofireport and is transparent to the S

value is onqg of:

b] local SS-user error;

c) sequence error;

d]} demand data token;

e] unrecoverable procedural errof;

f)) non-specific error.

13.12.2.2 PBS-user data is a parameter containing an unlimited number of octets of user information.

13.12.3 Spquence of primitives

The sequenge of primitives in a successful U-exception report is defined by the time sequence diagram in §

a) SS-user receiving ability jeopardized (i.e. data received may not be handled correctly);

5-provider. Its

igure 16.

S-U-EXCEPTION-REPORT
request

SSAP

SS-provider

SSAP

S-U-EXCEPTION-REPORT

indication

TISO6180-95/d17

Figure 16 — U-exception report time sequence diagram

ITU-T Rec. X.215 (1995 E) 45


https://iecnorm.com/api/?name=31b069bcc91087174f149ef0a19542d3

ISO/IEC 8326 : 1996 (E)

13.13  Activity start service

13.13.1 Function

The activity start service allows an SS-user to indicate that a new activity is entered. Values for the next synchronization

A et ~

lamidsn

o~ ot

point serial number(s) are set to one (see 11.4.1.6 and 11.4.2.6). The service can only be initiated if no activity is in

progress and s

ubject to the token restrictions specified in Table 8.

13.13.2 Types of primitives and their parameters

Table 22 specifies the types of session service primitives and parameters needed for the activity start service.

Table 22 — Activity start primitives and parameters

Primitive S-ACTIVITY-START

Parameter Request Infication

Activity Idertifier M M(=)

SS-user data U C(=)

M Pres¢nce of the parameter is mandatory

C Pres¢nce of the parameter is conditional

U Pres¢nce of the parameter is a user option

(= The [value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitiye
13.13.2.1 Agtivity Identifier is a parameter which is provided by the SS-users to enable them to idenfify the new

activity and i

13.13.2.2 S

b-user data is a parameter containing an unlimited number of octets of user

13.13.3 Sequence of primitives

The sequenc

e of primitives-in a successful activity start is defined by the time sequence

SSAP SSAP

5 transparent to the SS-provider{ This parameter has a maximum of 6 octets.

information.

diagram in Figure 17.

SS-provider

S-ACTIVITY-START
request

] T

Figure 17 - Activity start time sequence diagram
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13.14  Activity resume service

13.14.1 Function

The activity resume service allows an SS-user to indicate that a previously interrupted activity is resumed. A new
activity identifier is provided by the SS-user together with the identifier of the activity being resumed and the next
synchronization point serial number to be used minus one. In the case when the resumed activity was originally started
on another session connection, the session connection identifier of that session connection is also provided by
the SS-user.

The service can only be initiated if no activity is in progress and subject to the token restrictions specified in Table 8.

If the symmetric synchronize functional unit has been selected, the SS-user provides two synchronization point serial
numbers, one for each direction of flow in the activity being resumed. Otherwise, only one synchronization point serial
number (First Synchronization Point Serial Number) is provided.

13.14.2 Types-of primitives-and-their-parameters

Table 23 specifies the types of session service primitives and parameters needed for the activity resume Serpice.

Table 23 — Activity resume primitives and parameters

Primitive S-ACTIVITY-RESUME

Parameter Request Indication
Activity Identifier M M=)
Old Activily Identifier M M(=
First Synchronization Point Serial Number M M(=)
Second Syjichronization Point Serial Number C C=)
Old Sessiop Connection Identifier U C=)
SS-user dafa U C=)
M Pr¢sence of the parameter is mandatory

C Prgsence of the parameter is conditional

U Prgsence of the parameter is a user-eption

= The value of the parameter ds.identical to the value of the corresponding parameter of the preceding SS primifive

13.14.2.1 ActivityJdentifier is a parameter which is provided by the SS-users to enable them to give a ney identifier to
the activity peihg resumed and is transparent to the SS-provider. This parameter has a maximum of 6 octets

13.14.2.2 OId Activity Identifier is the original identifier of the activity being resumed and is transparent to
the SS-provider.

13.14.2.3 First Synchronization Point Serial Number is provided by the SS-user and is defined in 11.4.1.6 and 11.4.2.6.

Second Synchronization Point Serial Number is provided by the SS-user if the symmetric synchronize functional unit
has been selected and is defined in 11.4.2.6.

13.14.2.4 Old Session Connection Identifier is the session connection identifier of the session connection in which the
activity being resumed was originally started and is transparent to the SS-provider. It consists of:

a) Calling SS-user Reference with a maximum of 64 octets;
b) Called SS-user Reference with a maximum of 64 octets;
¢) Common Reference with a maximum of 64 octets;

d) Additional Reference Information with a maximum of 4 octets.
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13.14.3 Sequence of primitives

The sequence of primitives in a successful activity resume is defined by the time sequence diagram in Figure 18.

13.15
13.15.1

The activity i
the interrupti

a)
b)
After receipt

After issuing

Act

Function

.t . L PP R I YS R PR PRy PR w. g LU o o J N [NY'e SRR |
-pil Ofly DE 111atCd SUDJCCL 10 HIC tOKCN ICSICUONS SPECINCA 1N 1aDi€ o ana:
an activity is in progress; or
when waiting for an S-CAPABILITY-DATAonfirm when the extended control QOS is not

SSAP SSAP
SS-provider
S-ACTIVITY-RESUME
request
. S-ACTIVITY-RESUME
indication
Tl Qf\sm'bl 410

Figure 18 — Activity resume time sequence diagram

ivity interrupt service

hterrupt service allows an SS-user to abnormally terminate the current activity so that work ach
n is not cancelled, and may be resumed later.

the SS-user.
of the confirm, all available tokens are assigned to the SS-user which issued the request.

an S-ACTIVITY-INTERRUPT "request, the requestor is not able to initiate any serv

eved before

provided to

ces, except

S-U-ABORT|request, until the S-ACTIVITY-INTERRUPT confirm is received.
After receivipg an S-ACTIVITY-INTERRUPT indication, the acceptor is not able to initiate any services, except
S-U-ABORT]|request, until the S-ACTIVITY-INTERRUPT response is issued.
Use of this sgrvice may cause less.of data which has not yet been delivered to the SS-user.
13.15.2 Types of primitives and their parameters
Table 24 spegifies the types of session service primitives and parameters needed for the activity interrupt seryice.
Table 24— Aetivitvs it ) meters
Primitive S-ACTIVITY-INTERRUPT
Parameter Request Indication Response Confirm
Reason U C=)
SS-user data U CE U C=

C
U

=

Presence of the parameter is conditional
Presence of the parameter is a user option

blank The parameter is absent

The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive

48

ITU-T Rec. X.215 (1995 E)


https://iecnorm.com/api/?name=31b069bcc91087174f149ef0a19542d3

ISO/IEC 8326 : 1996 (E)

13.15.2.1 Reason is a parameter specifying the reason for the activity interrupt and is transparent to the SS-provider. Its
value is one of:

a) SS-user receiving ability jeopardized (i.e. data received may not be handled correctly);
b) local SS-user error;

€) sequence error;

d) demand data token;

a) mranaae ol
<) uniciLouvelavt

w
e}
)

f) non-specific error.

13.15.2.2 BS- i i T on.

13.15.3 Sequence of primitives

£o1

The sequenge of primitives in a successful activity interrupt is defined by the time sequence diagram in Figpre 19.

SSAP SSAP

SS-provider
S-ACTIVITY-INTERRUPT
request

QAT T
O-~AL VI Y-IN]
indication

—ryr
ERRyri

S-ACTIVITY-INTERRUPT
response

B-ACTIVITY-INTERRUPT
onfirm

TIS06210-95/d20

Figure 19 — Activity interrupt time sequence diagram

13.16  Alctivity discard service

13.16.1 Frmction

The activity discard service allows an SS-user to abnormally terminate the current activity. There is an implied meaning
to the SS-user that the previous content of this activity is cancelled, but this is not controlled by the SS-provider.

The service can only be initiated if an activity is in progress and subject to the token restrictions specified in Table 8.
After receipt of the confirm, all available tokens are assigned to the SS-user which issued the request.

After issuing an S-ACTIVITY-DISCARD request, the requestor is not able to initiate any services, except
S-U-ABORT request, until the S-ACTIVITY-DISCARD confirm is received.

After receiving an S-ACTIVITY-DISCARD indication, the acceptor is not able to initiate any services, except
S-U-ABORT request, until the S-ACTIVITY-DISCARD response is issued.

Use of this service may cause loss of data which has not yet been delivered to the SS-user.
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13.16.2 Types of primitives and their parameters

Table 25 specifies the types of session service primitives and parameters needed for the activity discard service.

Table 25 - Activity discard primitives and parameters

Primitive S-ACTIVITY-DISCARD
Parameter Request Indication Response Confirm
Reason U =
SS-user data U = U Cl=)

C Presg
[§) Prese
blank The
=) The ¥

£ M Aats i
mee-of-the-parametes-ts-conditionat
nce of the parameter is a user option:
arameter is absent

alue of the parameter is identical to the value of the corresponding parameter of the preceding 'S8 primitiv

Y

13.16.2.1 Rgqason is a parameter specifying the reason for the activity discard and’is transparent to the SS-provider. Its
value is one of:

a) | SS-user receiving ability jeopardized (i.c. data received may not be handled correctly),
b) | local SS-user error;

¢) | sequence error;

d) | demand data token;

e) | unrecoverable procedural error;

f) | non-specific error.
13.16.2.2 S§-user data is a parameter contaifiing an unlimited number of octets of user information.
13.16.3 Sequence of primitives

The sequence of primitives in a successful activity discard is defined by the time sequence diagram in Figure

SSAP SSAP

SS-provider.
S-ACTIVITY-DISCARD

Al —_—

-S-ACTIVITY-DISCARD
indication:

S-ACTIVITY-DISCARD
response

S-ACTIVITY-DISCARD /

confirm

TIS06220-95/d21

Figure 20 - Activity discard time sequence diagram
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13.17 Activity end service

13.17.1 Function

The activity end service allows an SS-user to indicate the end of an activity, and has the effect of setting a major
synchronization point. This service can only be invoked if an activity is in progress and subject to the token restrictions
specified in Table 8.

After issuing the S-ACTIVITY-END request, in addition to any existing restrictions, the requestor is not able to initiate
any services, except for S-U-ABORT request, S-ACTIVITY-INTERRUPT request, S-ACTIVITY-DISCARD request
or S-TOKEN-GIVE request until the S-ACTIVITY-END confirm is received.

After receiving the S-ACTIVITY-END indication, in addition to any existing restrictions, the acceptor is not able to
initiate S-FYNC-MAFOR—Trequest—S-SYNC-MINOR—request—S-ACTIHTY-INTERRUPT request—5-ACTIVITY-
DISCARD fequest, S-ACTIVITY-END request or S-RELEASE request until the S-ACTIVITY-END response is issued.

If the activity management functional unit has been selected, the SS-user is not allowed to initiate any sdrvices, except
activity staft, activity resume, token management, capability data, expedited data, typed data, normal data, release or
abort, until pn activity is started or resumed.

13.17.2 Types of primitives and their parameters

Table 26 specifies the types of session service primitives and parameters needed for the activity end servicg.

Table 26 — Activity end primitives and parameters

Primitive S-ACTIVITY-END

Parameter Request Indication Response Confirm
First Synchronization Point Serial Number M M=)

Second Syjnchronization Point Serial Numbeér C C=)
SS-user dgta U C U C=)
M Presence of the parameter is mandatory

C Presence of the paramieter is conditional

8] Presence of the\parameter is a user option

blank THe parameter is absent

(= THe. value of the parameter is identical to the value of the corresponding parameter of the preceding SS primftive

13.17.2.1 First Synchronization Point Serial Number is defined in 11.4.1.6 and 11.4.2.6.

Second Synchronization Point Serial Number is present when the symmetric synchronize functional unit has been
selected, in order to identify the serial number in the direction of flow on which the confirmation travels. It is defined
in11.4.2.6.

13.17.2.2 SS-user data is a parameter containing an unlimited number of octets of user information.
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13.17.3 Sequence of primitives

The sequence of primitives in a successful normal termination of an activity is defined by the time sequence diagram in

Figure 21.
SSAP SSAP
SS-provider
S-ACTIVITY-END
request e——
| |, S-ACTIVITY-END
indication
S-ACTIVITY-END
P—— e
S-ACTIVITY-END
confirm
TISO6230-95/d22
Figure 21 — Activity end time sequence diagra:n
14 Segsion connection release phase
14.1 Orflerly release service
14.1.1  Fuction
The orderly release service is always provided and allows either SS-user to release the session connection ip an orderly

manner. This
delivered and

is done cooperatively between the two SS-users without the loss of data after all in-transit data have been
accepted by both SS-users.

Use of this sgrvice is subject to the token restrictions specified in Table 8. If the release token is available the acceptor

may refuse th
acceptor canf

14.1.2  Types of primitives and their parameters

e release and continue the session-connection without loss of data. If the release token is not ajailable, the
ot refuse the release.

Table 27 spegifies the types of se§sion service primitives and parameters needed for the orderly release servige.
Table 27 — Orderly release primitives and parameters
Primitive S-RELEASE

Parameter Request Indication Response Confirm
Result M M=)
SS-user data U <= U C=)
M Presence of the parameter is mandatory

C Presence of the parameter is conditional

U Presence of the parameter is a user option

blank The parameter is absent

= The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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14.1.2.1 Result is a parameter indicating whether or not the session release is granted. Its value may be one of:
a) affirmative;
b) negative.

The latter value may be given only if the release token is available.

14.1.2.2 SS-user data is a parameter containing an unlimited number of octets of user information.

14.1.3  Sequence of primitives
The sequence of primitives in a successful orderly session release is defined by the time sequence diagram in Figure 22.

A collision of S-RELEASE requests may occur when no tokens are available. This results in S-RELEASE indications to
both SS-users. In this case, the calling SS-user should send the S-RELEASE response after receiving the S-RELEASE
indication from the called SS-user. The called SS-user should not send his S-RELEASE response before receiving
the S-RELEASE confirm from the calling SS-user.

SSAP SSAP
SS-provider
S-RELEASE
request
8-RELEASE
indication
S-RELEASE
response
S-RELEASE
confirm
TISO6240-95/d23

Figure 22 - Orderly session release time sequence diagram

14.2 Utabort service

14.2.1 Fuynction

The U-abort service provides the-tneans by which either SS-user can instantaneously release the session connection and
have the othler SS-user informéd of this release. Use of this service will cause loss of undelivered data.

14.2.2  Types of primitives and their parameters
Table 28 specifies the-types of session service primitives and parameters needed for the U-abort service.

SS-user datg is’a‘parameter containing an unlimited number of octets of user information.

Table 28 — U-abort primitives and parameters

Primitive S-U-ABORT
Parameter Request Indication
SS-user data U =
C Presence of the parameter is conditional
U Presence of the parameter is a user option

=) The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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14.2.3  Sequence of primitives

The sequence of primitives in a successful U-abort is defined by the time sequence diagram in Figure 23.

1A
A%t

14.3.1 Function

The P-abort

reasons interpal to the SS-provider. Use of this service will cause loss of-indelivered data. A reason code of
is passed from the SS-provider to the SS-user.

14.3.2 Types of primitives and their parameters

Table 29 spetifies the types of session service primitives and parameters needed.for the P-abort service.

Reason is a

3 P33

w
w
b
v
w

SS-provider
S-U-ABORT

request T

s S-U-ABORT
indication

TIQ!\R’)‘:{\,OL‘JAOA

WAIOLOU-o X GES

Figure 23 — U-abort time sequence diagram

ot
bort service

ervice provides the means by which the SS-provider may indicate the release of the session cg

parameter indicating the reason for the abort. Its value is one of:

nnection for
limited size

a) | transport disconnect;

b)| protocol error;

¢)| undefined;

d)| implementationrestriction stated in the PICS.

Table 29 — P-abort primitives and parameters
Primitive SP-ABORT—
Parameter Indication

Reason M
M Presence of the parameter is mandatory

14.3.3 Sequence of primitives

The sequence of primitives in a successful P-abort is defined by the time sequence diagram in Figure 24.
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SSAP SSAP

S-P-ABORT o —" | /-\/ [, S-P-ABORT

roauact indication
TeQuUSSL aGcanion

TIS06260-95/d25

Figure 24 — P-abort time sequence diagram
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Srquences of primitives at one session connection end-point

[ollision

ollision as viewed by the SS-user

vider resolves collisions between those‘requests that may destroy SS-user data. If a collision

the SS-usets will receive an unexpected indication while awaiting one of the following:

16.2

16.2.1

a
b)

C

(1

S-RESYNCHRONIZE confirm,;
)  S-ACTIVITY-INTERRUPT confirm;
S-ACTIVITY-DISCARD confirm;

d) clearing the error-state after issuing an S-U-EXCEPTION REPORT request.

Table 30 di
the SS-proy

ider.

ollision resolution by the SS-provider

pntains state tables which define the constraints on the sequences in which the §éssion service primitives may
UUllDLLallltD d\/{\dllull\f th\/ Uliuvl 1M vvuxvu (38 L9 D\zﬂDl\Jll OVl VILLD U\—\,ux Uul. uviIvL 1uuy Dyb\f j ‘V‘\ heﬂ mey may

r constraints will affect the ability of an SS-user or the SS-provider to issu€ a primitive at any pprticular time.

e sequences of primitives at one session connection end-point, may be derived directly from the| state tables in

pccurs, one of

efines the indications that may be received which indicate that the SS-user has lost a collisian resolved by

ollision resolution when the symmetric synchronize functional unit is not selected

When the symmetric synchronize functional unit has not been selected, the SS-provider resolves colliding SS-user
requests according to the following rules.

In the case of collision between two of the following types of requests, the first in the list takes precedence.
a) S-U-ABORT request;

b

) S-ACTIVITY-DISCARD request;

c) S-ACTIVITY-INTERRUPT request;

d

) S-RESYNCHRONIZE (abandon) request;

e) S-RESYNCHRONIZE (set) request;
f) S-RESYNCHRONIZE (restart) request;

g

) S-U-EXCEPTION-REPORT request.
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Table 30 — Indications resulting from collision resolution

SS-user receives
ER RR RS RA Al AD AB
SS-user is waiting for

S-ACTIVITY-INTERRUPT confirm

Clearing error state after S-U-EXCEPTION-REPORT request X X X X X X
S-RESYNCHRONIZE (restart) confirm X X X X X X
S-RESYNCHRONIZE (set) confirm X X X X X
S-RESYNCHRONIZE (abandon) confirm X X X X
X
X

S-ACTIVITY-DISCARD confirm

X indiition may be received

Blank indi

AB S-P-ABORT indication or S-U-ABORT indication

AD  S-A(QTIVITY-DISCARD indication

Al S-AQTIVITY-INTERRUPT indication

ER S-U-EXCEPTION-REPORT indication or S-P-EXCEPTION-REPORT indication
RA S-RESYNCHRONIZE (abandon) indication

RR S-RESYNCHRONIZE (restart) indication

RS S-RESYNCHRONIZE (set) indication

tion will not be received

Possible collipions of the same request are handled as follows:
h) | If two S-RESYNCHRONIZE (abandon)equests collide, the calling SS-user request takes prefedence;

i) | If two S-RESYNCHRONIZE (restart) requests collide, the request with the lowest serial nfimber takes
precedence. If the serial numbers ar€’equal, the calling SS-user request takes precedence;

1 | If two S-RESYNCHRONIZE (set) requests collide, the calling SS-user request takes precedenge.

16.2.2  Collision resolution whenithe symmetric synchronize functional unit is selected

When symmgtric synchronizatjen.is selected and two S-RESYNCHRONIZE requests collide, each direction of flow is
considered sgparately, with the result for that direction of flow being the highest priority request. The reques{ options are
prioritized befow, with the,highest priority listed first:

a) | S-RESYNCHRONIZE (abandon) request;
b) | S;TRESYNCHRONIZE (set) request;

C) SSRESYNCHRONIZE (rpctm'f) rpqnpct

Possible collisions of the same request for a given direction of flow are handled as follows:

d) if two S-RESYNCHRONIZE (abandon) requests collide, the result is that a resynchronize abandon will
be performed on that direction of flow; the session provider determines the new serial number;

e) if two S-RESYNCHRONIZE (restart) requests collide, the result is the lower of the numbers offered by
the two SS-users for that direction of flow;

f) if two S-RESYNCHRONIZE (set) requests collide, the result is the serial number proposed by the calling
SS-user request for that direction of flow.

If neither SS-user requested resynchronization for a particular direction of flow, that flow is not affected.

If only one SS-user requested resynchronization for a particular direction of flow, then the result is the option and serial
number provided by that SS-user for that direction of flow.
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If all results for the affected direction(s) of flow were provided by one and only one SS-user, then that SS-user’s request
“wins” the collision and the other request is discarded. Otherwise, the parameters of the calling SS-user’s request are set
equal to the collision results for each affected direction of flow, independent of which SS-user provided the result. These
results are used in the Resynchronize indication, response, and confirmation.

If an S-RESYNCHRONIZE request for the requestor’s sending flow only collides with an incoming S-MAJOR-SYNC
indication, a session layer collision has occurred. The incoming S-MAJOR-SYNC indication will be issued to the
receiving SS-user, but the SS-user is not permitted to issue a S-SYNC-MAIJOR response in this case.

SECTION 3 - DEFINITION OF CONNECTIONLESS-MODE SESSION
SERVICE PRIMITIVES

17 S-UNIT-DATA

17.1 Fuynction

Session-confiectionless-mode transmission service primitives can be ‘used to transmit ar)independent, self-contained
SSDU from jone SSAP to another SSAP in a single session service access. The SSDU i§ independent in the sense that it
bears no relationship to any other SSDU transmitted through the invocation of the. ¢ehnectionless-mode dervice or the
connection-tpode service. It is seif-contained in that all of the information requiredto deliver the SSDU ij presented to
the SS-provider, together with the user data to be transmitted, in a single servide-access; thus no initial estgblishment or
subsequent [release of a session connection is required, provided thaf« the SS-users exist and are known to
the SS-provider.

An SSDU transmitted using session-connectionless-mode transmission'is not considered by the SS-provider] to be related
in any way tp any other SSDU. In particular, although the session.service maintains the integrity of individgal SSDUs, it
does not necessarily guarantee delivery to the receiving SS-user in the order in which they are presented by the sending
SS-user, or 4t all.

provided for detection of transmission errors by the sending or receiving SS-user.

e provided by which the receiving SS<user may control the rate at which the sending SS-uder may send
-to-peer flow control). The SS-provider will not maintain any state information relative to any |aspect of the
ation between any specific combination of SSAPs. Flow control exerted by the SS-provifler upon the
ser can only be described in terms of a specific interface.

Any negotialion between SS-users is outside the scope of the connectionless-mode session service.

17.2 Types of Primitives and Parameters

Table 31 spgcifies the types.of session service primitives and parameters needed for the session-connect]onless-mode
transmission|service.

Table 31 — S-Unit-Data primitives and parameters

Primitive S-UNIT-DATA

Parameter Request Indication

Calling Session Address M M

Called Session Address M M

Quality of Service M

SS-user data M M(=)

M Presence of the parameter is mandatory

=) The value of the parameter is identical to the value of the corresponding parameter of the preceding SS primitive
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17.2.1 Calling Session Address and Called Session Address are session-service-access-point addresses. The
connection-mode and connectionless-mode session services both use the same session-service-access-point addressing
scheme, as described in 12.1.2.

17.2.2  Quality of Service is a list of sub-parameters. The definition of the sub-parameters related to the quality of the
connectionless-mode session service is found in clause 10.

17.2.3  SS-user data allows the transmission of SS-user data between SS-users, without modification by
the SS-provider. The SS-user may transmit any integral number of octets up to a limit due to implementation restriction
stated in the PICS.

17.3 Sequence of Primitives

The sequence of primitives in a successful session-connectionless-mode transmission is defined by the time sequence
diagram in Figure 25.

SSAP SSAP
SS-provider
S-UNIT-DATA
request Tee—
S<UNIT-DATA
indication
TISO6270-95/d26

Figure 25 — Session connectionless-mode fransmission time sequence diagram
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Annex A

State tables

(This annex forms an integral part of this Recommendation | International Standard)

General

This annex describes the session service in terms of state tables. The state tables show the state of an SS-user, the events
that occur at the session service boundary, the actions taken by the SS-user and the resultant state.

These state tables do not constitute a formal definition of the session service; they are included to provide a more precise
definition of the relationships between session service primitives defined in clauses 12, 13 and 14.

Table A.1 gpecifies the abbreviated name and name of each incoming event generated by the SS-provider,

Table A.2 §pecifies the abbreviated name and name of each state.

Table A.3 gpecifies the abbreviated name and name of each outgoing event generated by the SS-user.

Table A4

functional {init has not been selected.

Table A.5

functional finit has been selected.

Table A.6 $pecifies the specific actions.

Table A.7 $pecifies the predicates.

Tables A.§

Tables A.16 to A.23 specify the state tables when the symmeétric synchronize functional unit has been sele

A2

A.2.1
A.2.2
A.23
A24

A3
A3l
A3.2

Notation for state tables
Ihcoming events, states and outgoing.events are represented by their abbreviated names.

Specific actions are represented by the notation [r], where n is the number of the specific action

Boolean operators are represented by the following notation:

& AND
. NOT
OR OR

Hredicates are represented by the notation pn, where n is the number of the predicate in Table AJ/.

summarizes the operations on the variables V(A), V(M), V(R) and Vsc when the symmetrjc synchronize

summarizes the operations on the variables V(A), V(M), V(R) and _Vsc when the symmetrjc synchronize

to A.15 specify the state tables when the symmetric.$ynchronize functional unit has not been s¢lected.

cted.

in Table A.6.

Conventions for entries in state tables
The intersection of each state and incoming or outgoing event which is invalid is left blank.

The intersection of each state and incoming or outgoing event which is valid contains entries wh
a) an action list which:

1) may contain specific actions;

2) always contains the resultant state; or
b) one or more conditional action lists, each consisting of:

1) apredicate expression comprising predicates and boolean operators;

2) an action list [as in A.3.2, a)].

NOTE - The action lists and conditional action lists use the notation in A.2.
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Ad Actions to be taken by the SS-user

The state tables define the action to be taken by the SS-user.
A4.1 Invalid intersections

If the intersection of the state and an incoming or outgoing event is invalid, any action taken by the SS-user is a local
matter.

A4.2  Valid intersections
If the intersection of the state and incoming event is valid, one of the following actions shall be taken.

A4.2.1 If the intersection contains an action list, the SS-user shall take the specific actions in the order specified in the

A422 If tlle intersection contains one or more conditional action lists, for each predicate expression|that is true

the SS-user shall take the specific actions in the order given in the action list associated with the predicate expression. If
none of the predicate expressions are true, the SS-user shall take one of the actions defined in A.4.1.
AS Defiinitions of sets and variables
The following sets and variables are specified in this Recommendation | International Standard.
A.5.1  Furlctional units
The set of all functional units specified in this Recommendation | Internatiofial Standard is defined as:
fu-dom = {FD, HD, EXCEP, TD, NR, SY, SS, DS, MA{RESYN, EX, ACT, CD}
where
FD Duplex functional unit
HD Half-duplex functional unit
EXCEP Exceptions functional urit
TD Typed data functional-unit
NR Negotiated release functional unit
SY Minor synchronize functional unit
SS Symihetric synchronize functional unit
DS Data separation functional unit
MA| Major synchronize functional unit
RES¥N Resynchronize-functionatunit
EX Expedited data functional unit
ACT Activity management functional unit
CDh Capability data exchange functional unit
A boolean function FU is defined over fu-dom as follows:
for f in fu-dom
FU(f) = true if and only if the functional unit f has been selected during the session connection

establishment phase.

The value is set when the S-CONNECT response is issued or the S-CONNECT confirm is received.
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A5.2 Tokens

The set of all tokens specified in this Recommendation ! International Standard is defined as
tk-dom = {mi, ma, tr, dk}
where
mi is the synchronize-minor token
ma is the major/activity token
tr is the release token

dk is the data token

The following boolean functions are defined over tk-dom:

a) AV(1), for t in tk-dom, is a function which defines the availability of the corresponding token and has the

—toHeowingvalues:
- AV(mi) = FU(SY);
- AV(dk) = FU(HD);
~ AV(r) = FUNR);

— AV(ma) = FUMA) OR FU(ACT).

b) OWNED(), for t in tk-dom, is a function which defines the assignmeiit.of the corresponding token and is
defined as:

—  OWNED(t) = true: if token assigned to the SS-user;

— OWNED(t) = false:if token not assigned to the SS-tser:

OWNED(t) is not defined if AV(t) = false. OWNED(1) is set when:

1) the S-CONNECT response is issued or the, SSCONNECT confirm is received; or
2) the S-RESYNCHRONIZE response is issued or the S-RESYNCHRONIZE confirm is feceived; or
3) the S-TOKEN-GIVE request is issued or the S-TOKEN-GIVE indication is received; gr
4) the S-CONTROL-GIVE request i9issued or the S-CONTROL-GIVE indication is recefived;

5) the S-ACTIVITY-INTERRUPT response is issued or the S-ACTIVITY-INTERRUPT confirm is
received;

6) the S-ACTIVITY-DISCARD response is issued or the S-ACTIVITY-DISCARD confirm is received.

cp I(v), for t in tk-dom, is a function which, when true, indicates that the SS-user has Initiating rights for the
behaviour controlled'by the token. This applies even if the corresponding token is not availgble:

I(t) = =AV() OR OWNED(t)

d) A1), for’tin tk-dom, is a function which, when true, indicates that the SS-user has Accepting rights for
the béhaviour controlled by the token. This applies even if the corresponding token is not ayailable:

A(t) = =AV(t) OR OWNED(1)

el “TI(t) for tin tk-dom _is a function which_when trie_indicates that the SS-user has Initiating rights as I(t),
but this applies to the case when the behaviour may only be initiated if the corresponding token is
available and owned:

Ity = AV(t) AND OWNED()

)  AA(t), for t in tk-dom, is a function which, when true, indicates that the SS-user has Accepting rights
as A(t), but only if the corresponding token is available, but not owned:

AA(t) = AV(t) AND -OWNED(t)
AS3 SET of tokens

The following subsets of tk-dom are defined:
RT = {tokens requested in the input event}

GT = {tokens given in the input event}
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For the purpose of the following function definitions, two further sets are defined:

F
S

The following functions are defined over F and S:

a)

b)

AS54 Vai

A54.1 Vaq

Vact is a boo|
[FUACT) =

Vad
Vad

Vact has no d

Vact is set as

a)

b)

)

d)

AS542 Vr

= {AV,OWNED, 1, A, II, AA}

= the set of subsets of tk-dom.

ALL(f,s), forfinFandsinS:

(the set of functions defined in A.5.2);

ALL(f, s) = true: all of the f(t) for t in s are true or s is empty

For example:

ALL(A, tk-dom) = true: none of the available tokens are owned (e.g. on receipt of a S-RELEASE

indication)

ANY(, s), forfinFand sin S:

For example:

iables

t

ruel:

follows:

received:

sp and Vrspnb

If the symmeitsi

collisions.

t=true: an activity is in progress;
t = false: no activity is in progress;

efined value if FU(ACT) = false.

ANY(f, s) = true: any f(t) = true for t in s and s is not empty

ANY(I, tk-dom) = true: at least one of the available tokens is owned.

Vact is set false during the connection establishment phase, if the activity management functi
been selected [FU(ACT) = truel; otherwise, Vact is not set;

Vact is set true when the S-ACTIVITY-START request or S-ACTIVITY-RESUME request
the S-ACTIVITY-START indication or S-ACTIVITY-RESUME indication is received [o
when FU(ACT) = truej;

Vrsp indicates what kind of resynchronization is currently in progress:

Vrsp = no:
Vrsp =a:
Visp=r:
Vrsp =s:

resynchronize abandon;
resynchronize restart;

resynchronize set.

no resynchronization in progress;

Vrspnb indicates the serial number in the case of resynchronize restart.

fean variable having the following values when the activity management functional unit has bgen selected

nal unit has

is issued or
hly possible

Vact is set false when the S-ACTIVITY-DISCARD response or S-ACTIVITY-INTERRUPT| response is
issued or the S-ACTIVITY- DISCARD confirm or S-ACTIVITY-INTERRUPT confirm is re¢eived;

Vact is set-false when the S-ACTIVITY-END response is issued or the S-ACTIVITY-ENID confirm is

Vrsp and, if necessary Vrspnb, are set when an S-RESYNCHRONIZE request is issued or an S-RESYNCHRONIZE
indication is received. Vrsp is set to no when the SS-user goes to STA 713.
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A543 Veoll

Vcoll is a boolean variable having the following values:
Vcoll =true: a collision of S-RELEASE requests has been detected;

Vcoll = false: there has not been a collision of S-RELEASE requests.
This variable is set false during the session connection establishment phase.
AS54.4 V(A)

If the symmetric synchronize functional unit has not been selected, V(A) is used by the SS-user and is the lowest serial
number to which a synchronization point confirmation is expected. No confirmation is expected when V(A) = V(M).

AS45 V(M)

If the symrhetric synchronize functional unit has not been selected, V(M) is used by the SS-user and is_fhe next serial
number to be used.

A.54.6 R)

If the symnpetric synchronize functional unit has not been selected, V(R) is used by the SS-user and is th¢ lowest serial
number to which resynchronization restart is permitted.

AS54.7 c

Vsc is a boglean variable having the following values:

Vgc=true:  the SS-user has the right to issue minor synchronization point responses when V(A) is less
than VIM);

Vkc =false:  the SS-user does not have the right to issie minor synchronization point responses|

Vsc is set false during the session connection establishment phase and when an S-SYNC-MINOR request fis issued. Vsc
is set true when an S-SYNC-MINOR indication is received.

Vsc is not used if the symmetric synchronize functional unit has been selected.
NOTE - Table A.4 summarizes the operations'on V(A), V(M), V(R) and Vsc.

AS54.8 Vidnr

Vdnr is a bgolean variable having the following values:

Vpnr =true: an S-REEEASE confirm has been received in STA09 (following a collision of| S-RELEASE
requests);

Vinr = false: no S-RELEASE confirm has been received.

Vdnr is set false duringthe session connection establishment phase.

A.5.4.9 Vpsps, Vrspr, Vspnbs, and Vrspnbr

When a single serial numbering scheme is used, Vrspnb indicates the serial number in the case of resynchronize restart.

When symmetric synchronization is used, Vrspnbr indicates the serial number for the SS-user’s receiving flow and
Vrspnbs indicates the serial number for the SS-user’s sending flow in the case of resynchronize restart. Vrspr indicates
the type of resynchronize (a, s, 1, no) for the receiving flow; Vrsps indicates the type of resynchronize for the sending
flow.

Vrsps and Vrspr and, if necessary Vrspnbs and Vrspnbr, are set when one of the following events occurs: a
Resynchronize request or indication, an Activity Interrupt request or indication, or an Activity Discard request or
indication. In the case of a collision, the variables are updated to contain the prevailing values (see A.5.4.14).

A.5.4.10 V(As), V(Ar)

When the symmetric synchronize functional unit is selected, V(As) and V(Ar) are used by the SS-provider to manage
symmetric synchronization point confirmations.
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V(As) is the lowest serial number on the SS-user’s sending data flow to which a synchronization point confirmation is
expected to be received. No confirmation is expected to be received when V(As) = V(Ms).

V(Ar) is the lowest serial number on the SS-user’s receiving data flow for which a confirmation has not yet been sent.
No confirmation will be sent by the SS-user when V(Ar) = V(Mr).

A.54.11 V(Ms), V(Mr)

When the symmetric synchronize functional unit is selected, V(Ms) and V(Mr) are used to maintain the next symmetric
synchronization serial number to be used on the sending and receiving data flows respectively.

V(Ms) is the serial number of the next synchronization point to be sent. V(Mr) is the serial number of the next
synchronization point to be received.

A.5.4.12 V(Rs), V(Rr)

When the symmetric synchronize functional unit is selected, V(Rs) and V(Rr) are used to maintain the lowest serial

numbers to which resynchronize restart is permitted.

V(Rs) is the 1pwest serial number on the SS-user’s sending data flow to which resynchronize restart ig permitfed.

V(Rr) is the l¢pwest serial number on the SS-user’s receiving data flow to which resynchronize restart is permjtted.
-flow-in-resync — Snd-flow-in-resync

sync and Snd-flow-in-resync are boolean variables used by the SS-user\té.maintain whether the receiving
and sending flows, respectively, are in the process of being resynchronized. If (true, the appropriate flow is in the
resynchronizd process.

When the rgsynchronize functional unit has been selected without the symmetric synchronize fundtional unit,
resynchronizdtion on a single direction of flow is not permitted. In this case, both boolean variables are alwdys set when
resynchronizgtion is in progress.

A.5.4.14 SS-pserwinner

When both SB-users have requested resynchronization, the\boolean function SS-userwinner is calculated tp determine
which SS-usef wins against the colliding event.

When the symmetric synchronize functional unit has been selected, the SS-userwinner condition is calculated as follows:

a) | The resynchronize type and serial’number values are evaluated for each direction of flow accqrding to the
parameters of the received event.“The local SS-user’s value for Vrsps (or Vrspr) is compared|to the other
SS-user’s Vrsps (or Vrspr)ywith the following ordering rule:

dsc prevails over,_ " int;
int prevails over a;
a prevails-over s;
S prevails over T1;
r prevails over no.

If’both are equal to 1 for a direction of flow, then the local SS-user’s value for Vrspnbs (or|Vrspnbr) is
cornpared to the other SS-user’s value and the lower value prevails

b) If the local SS-user’s values of Vrsps, Vrspr, Vrspnbs and/or Vrspnbr all prevail, then the SS-userwinner
condition is true (in this case, the local SS-user wins the collision).

¢) If the other SS-user’s values of Vrsps, Vrspr, Vrspnbs and/or Vrspnbr all prevail, then the SS-userwinner
condition is false (in this case, the local SS-user loses the collision).

d) Otherwise:

1) if the local SS-user is the initiator of the session connection, then the SS-userwinner condition is
true;

2) if the local SS-user is the acceptor of the session connection, then the SS-userwinner condition is
false.

If the SS-user is winner (SS-userwinner condition is true), then the local resynchronization wins against the colliding
one.
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If the SS-user is not winner (SS-userwinner condition is false), then the local resynchronization loses to the colliding
one.

In all cases, Vrsps, Vrspr, Vispnbs and Vrspnbr are updated to reflect the prevailing values.
NOTE - Table A.4 summarizes the operations on V(A), V(M), V(R) and Vsc when the symmetric synchronize functional

unit has not been selected. Table A.5 summarizes the operations on V(As), V(Ar), V(Ms), V(Mr), V(Rs) and V(Rr) when symmetric
synchronization is in use.

Table A.1 — Events generated by the SS-provider

Abbreviated name Name and description
SACTDID\ S .A.f‘T!\vIITV DISCARD indication primit;un
SACTDcnf S-ACTIVITY-DISCARD confirm primitive
SACTEind S-ACTIVITY-END indication primitive
SACTEcni S-ACTIVITY-END confirm primitive
SACTIind S-ACTIVITY-INTERRUPT indication primitive
SACTlIcnf| S-ACTIVITY-INTERRUPT confirm primitive
SACTRing S-ACTIVITY-RESUME indication primitive
SACTSind S-ACTIVITY-START indication primitive
SCDind S-CAPABILITY-DATA indication primitive
SCDcnf S-CAPABILITY-DATA confirm primitive
SCGind S-CONTROL-GIVE indication primitive
SCONind S-CONNECT indication primitive
SCONcnf+ S-CONNECT (accept) confirm primitive
SCONcenf T+ S-CONNECT (reject) confirm primitive
SDTind S-DATA indication primitive
SEXind S-EXPEDITED-DATA indication primitive
SGTind S-TOKEN-GIVE indication primitive
SPABind S-P-ABORT indication primitive
SPERind S-P<EXCEPTION-REPORT indication primitive
SPTind S-TOKEN-PLEASE indication primitive
SRELind S-RELEASE indication primitive
SRELcnfA S-RELEASE (accept) confirm primitive
SRELcnfA S-RELEASE (reject) confirm primitive
SRSYNingl S-RESYNCHRONIZE indication primitive
SRSYNcnf S-RESYNCHRONIZE confirm primitive
SSYNMind S-SYNC-MAIJOR indication primitive
SSYNMcenf S-SYNC-MAIJOR confirm primitive
SSYNmind S-SYNC-MINOR indication primitive
SSYNmdind S-SYNC-MINOR (data separation) indication primitive
SSYNmenf S-SYNC-MINOR confirm primitive
STDind S-TYPED-DATA indication primitive
SUABind S-U-ABORT indication primitive
SUERind S-U-EXCEPTION-REPORT indication primitive
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Table A.2 — States

Abbreviated name

Name and description

STA 01
STA 02A
STA 03

STA 04A
STA 04B

STA 05A
STA 05B
STA 05C

STA 08
STA 09

Idle
Wait for S-CONNECT confirm
Wait for S-RELEASE confirm

Wait for S-SYNC-MAJOR confirm

Wait for S-ACTIVITY-END confirm

Wait for S-SRESYNCHRONIZE confirm
Wait for S-ACTIVITY-INTERRUPT confi

Wait for S-ACTIVITY-DISCARD confirm

Wait for S-CONNECT response

O ™TT T oA o

Wait for S-RELEASE response

STA 10A

QTA 10D
O1A IUD

STA 11A
STA 11B

STA 11C

STA 19
STA 20
STA 21
STA 22

STA 713

Wait for S-SYNC-MAIJOR response

Wait for S-ACTIVITY-END response

Wait for S-RESYNCHRONIZE response

Wait for S-ACTIVITY-INTERRUPT response
Wait for S-ACTIVITY-DISCARD response

Wait for a recovery indication

Wait for a recovery request

Wait for S-CAPABILITY-DATA confirm
Wait for S-CAPABILITY DATA response

Data transfer state
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Table A.3 — Events generated by the SS-user

Abbreviated name Name and description
SACTDreq S-ACTIVITY-DISCARD request primitive
SACTDrsp S-ACTIVITY-DISCARD response primitive
SACTEreq S-ACTIVITY-END request primitive
SACTErsp S-ACTIVITY-END response primitive
SACTlreq S-ACTIVITY-INTERRUPT request primitive
SACTlIrsp S-ACTIVITY-INTERRUPT response primitive
SACTRreq S-ACTIVITY-RESUME request primitive
SACTSreq S-ACTIVITY-START request primitive
SCDreq S-CAPABILITY-DATA request primitive
SCDrsp S-CAPABILITY-DATA response primitive
SCGreq S-CONTROL-GIVE request primitive
SCONreq S-CONNECT request primitive
SCONTFsp+ S-CONNECT (accept) response primitive
SCONTrsp S-CONNECT (reject) response primitive
SDTreq S-DATA request primitive
SEXreq S-EXPEDITED-DATA request primitive
SGTreq S-TOKEN-GIVE request primitive
SPTreq S-TOKEN-PLEASE request primitive
SRELreq S-RELEASE request primitive
SRELrspH S-RELEASE (accept) re§ponse primitive
SRELrsp— S-RELEASE (reject):response primitive
SRSYNred(a) S-RESYNCHRONIZE (abandon) request primitive
SRSYNreq(r) S-RESYNEHRONIZE (restart) request primitive
SRSYNreq(s) S-RESYNCHRONIZE (set) request primitive
SRSYNrsp S-RESYNCHRONIZE response primitive
SSYNMregj S-SYNC-MAIJOR request primitive
SSYNMrsj S-SYNC-MAIJOR response primitive
SSYNmreq S-SYNC-MINOR request primitive
SSYNmdrd¢q S-SYNC-MINOR (data separation) request primitive
SSYNmrsy S-SYNC-MINOR response primitive
STDreq S-TYPED-DATA request primitive
SUABreq S-U-ABORT request primitive
SUERreq S-U-EXCEPTION-REPORT request primitive
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Table A.4 — Operations on variables when the symmetric synchronize functional unit has not been selected

Events Condition for Condition for update Operations on variables
valid primitive of variables V(A) V(M) V(R) Ve
SSYNMreq if Vsc true set to V(M) VM) +1 unchanged false
SSYNmreq
SACTEreq
if Vsc false unchanged VM) + 1 unchanged false
SSYNMind if Vsc true unchanged VM) +1 unchanged unchanged
SACTEind
if Vsc false set to V(M) VM) + 1 unchanged unchanged
SSYNmind Tf-Vsctue urciranged ViV 1 unchanged frue
if Vsc false set to V(M) VM) + 1 unchanged true
SSYNMrsp sn=V(M) -1 set to V(M) unchanged set.fo V(M) inchanged
SACTErsp
SSYNMcnf set to V(M) unchanged set to V(M) hnchanged
SACTEcnf
SSYNmrsp Vsc = true and settosn+ 1 unchanged unchanged inchanged
V(M) > sn 2 V(A)*
SSYNmenf Vsc = false and settosn + 1 unchanged unchanged inchanged
V(M) >sn = V(A)*
SRSYNreq r: V(M) 2 sn 2 V(R) unchanged unchanged unchanged inchanged
SRSYNind abandon unchanged set to sn unchanged hinchanged
restart unchanged unchanged unchanged hinchanged
set unchanged unchanged unchanged inchanged
SRSYNrsp a: sn as in SRSYNind abandon set to sn set to sn 0 hinchanged
SRSYNcnf r: sn as in SRSYNind restart set to sn set to sn unchanged inchanged
s: sn < (10**ULSN) - 1 set set to sn set to sn inchanged
SACTRreq settosn+1 | settosn+1 set to 1 inchanged
SACTRind
SACTSreq setto 1 setto 1 setto 1 hnchanged
SACTSind
SCONrsp+ sn present set to sn set to sn 0 false
SCONcnf+
sn Synchronization-point serial number quoted in session service primitive
ULSN Uppgr limit serial number negotiated during the session connection establishment phase
2 Greater thian or equal to
< Less than or equal to
* Synchronization point serial number not equal to V(M) — 1 if major synchronization or activity end outstanding
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Table A.5 — Operations on variables when the symmetric synchronize functional unit has been selected

Condition Operations on variables
Events Condition for for update
valid primitive of variables V(Ms + 1) V(M) V(As) V(Ar) V(Rs) VR
SSYNMreq V(Ms)+1 | unchanged unchanged unchanged unchanged unchanged
SSYNmreq
SACTEreq
SSYNMind | snr = V(Mr) unchanged | V(Mr) +1 unchanged unchanged unchanged unchanged
SACTEind
SSYNmind | snr= V(Mr) unchanged { V(Mr) +1 unchanged unchanged unchanged unchanged
SSYNMrsp | sns = V(Ms) V(Ms)+1 | unchanged | setto V(Ms) | setto V(Mr) | setto V{(Ms) | setto V(Mr)
SACTErsp |sar=avir—1
SSYNMenf {|sns = V(Ms) — 1 unchanged | V(Mr)+1 setto V(Ms) | setto V(Mr) | setto(ViMs) [| set to V(Mr)
SACTEcnf ||snr=V(Mr)
SSYNmusp |V(Mr) > snr 2 V(Ar) unchanged | unchanged unchanged set to snr + 1 unchanged unchanged
SSYNmeaf ||[V(Ms) > sns 2 V(As) unchanged | unchanged { settosns+ 1 unchanged unchanged unchanged
SRSYNreq {|r: V(Mr) 2 snr 2 V(Rr) unchanged | unchanged unchanged unchanged unchanged unchanged
* V(Ms) 2 sns 2 V(Rs)
SRSYNind {|a: snr, sns unchanged | unchanged unchanged unchanged unchanged unchanged
* 1r: snr 2 V(Rr)
sns = V(Rs)
SRSYNrsp |[[a: not applicable abandon set to sns set to snr set to sns set to snr 0 0
* r: sn as in SRSYNind restart set to sns set to snr set to sns set to snr unchanged unchanged
s: sn < (10**ULSN) -1 |set set to sns set to snr set to sns set to sor 0 0
SRSYNcnf {la: snr 2 V(Mr) abandon set to sns set to;snr set to sns set to snr 0 0
* sns 2 V(Ms)
r: sn as in SRSYNenf restart set to sns set to snr set to sns set to sar unchanged unchanged
s: sn < (10**ULSN) -1 |set set to sns set to snr set to sns set to snr 0 0
SACTRreq setsns + 1 set sor + 1 setsns + 1 set sor + 1 setto 1 setto 1
SACTRind
SACTSreq setto 1 setto 1 setto 1 setto 1 setto 1 setto 1
SACTSind
SCONrsp+ sinrand sns set to sns set to snr set to sns set to snr 0 0
SCONcnf+ present
sns Synchronization point serial number quoted in session service primitive for the sending flow
sar Synchronization-point serial number quoted in session service primitive for the receiving flow
ULSN  Upper limit serial number negotiated during the session connection establishment phase
2 Grepterthanor equal to
< Lesp than or equal to

If the Resync type is only specified for one direction of flow, then only those variables associated with that direction of flow are
checked and updated

ITU-T Rec. X.215 (1995 E) 69


https://iecnorm.com/api/?name=31b069bcc91087174f149ef0a19542d3

ISO/IEC 8326 : 1996 (E)

Table A.6 — Specific actions

(51

(1]
(12}
(14]
(16]

[17]
[18]
[19]
[22]

[23]

[24]

[25]
(26]

[27)

[28]

(29

£30]

(31]

[32]

Set V(A) = V(M) = serial number in S-CONNECT response or S-CONNECT confirm

Set VIR)=0

Set Vcoll = false

Set Vrsp =no

Set Vsc = false

Set FU(f) for f in fu-dom according to session user requirements in S-CONNECT response or S-CONNECT confirm
If FU(ACT) = true, set Vact = false

Set Vdnr = false

Update the position of the tokens
Set Vact = true
Set Vact = false

If -FU(SS), then

Update Vrsp

If RS-r, update Vispnb

Set Rev-flow-in-resync = true
Snd-flow-in-resync = true

If FU(SS), then

Update Vrsps

If Visps =r, update Vrspnbs

If Vrsps # no, set Snd-flow-in-resync = true
If FU(SS), then

Update Vrspr

If Vrspr = 1, update Vrspnbr

If Vrspr # no, set Rcv-flow-in-resync = true

Set Vrsp = no

Set Veoll = true

Set V(M) = serial number
Set V(R) =V(A)=V(M)

If Vsc = false, then set V(A) = V(M)
Set Vsc =true
SetVIM)=V(M) + 1

If Vsc = true, then set V(A) = V(M)
Set Vsc = false
Set VM) = V(M) + 1

Set V(A) = serial number + 1
Set V(A) = V(M) = V(R) = 1

Set V(A) = V(M):= sérial number +
Set V(R) =1

Set V(A)=V(M) = serial number
If Visp=a, then set V(R) =0

If Nrsp’=s, then set V(R) =0
Sef\Wrsp =no
Rcv-Tlow-in-resync = 1alse
Snd-flow-in-resync = false

Set the position of the tokens such that all available tokens are owned.
Set Vact = false

Set the position of the tokens such that all available tokens are not owned.
Set Vact = false

If Vsc = false, then set V(A) = V(M)
SetViM)= V(M) +1

Set Vdnr = true
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Table A.6 (concluded)

[62] Set V(Mr) = V(Mr) + 1
[63] Set ViMs) = V(Ms) + 1

[64] Set V(Rs) = V(As) = V(Ms)
Set V(Rr) = V(Ar) = V(M)

[65] Set V(As) = serial number + 1
[66] Set V(Ar) = serial number + 1

[68] Set V(As) = V(Ms) = sending flow serial number, if present
If Vrsps = a, then set V(Rs) =0
If Vrsps =, then set V(Rs) =0
Set Vrsps = no
Set Snd-flow-in-resync = false
Set V(Ar) = V(Mr) = receiving flow serial number, if present
If Vrspr = a, then set V(Rr) =0
If Vispr =s, then set V(Rr) =0
Set Vrspr = no
Set Rev-flow-in-resync = false

[69] Set V(As) = V(Ms) = sending flow serial number + 1
Set VRs) =1

Set V(Ar) = V(Mr) = receiving flow serial number + 1
Set VRr) =1

[70] Set V(As) = V(Ms) = V(Rs)
Set V(Ar) = V(Mr) = V(Rr)

1
1

[71} Set V(As) = V(Ms) = sending flow serial number in SCONrsp/orSCONcnf
Set V(Rs) =0

Set Vrsps =no

Set Snd-flow-in-resync = false

Set V(Ar) = V(Mr) = receiving flow serial number in'SCONrsp or SCONcaf
Set V(Rr) =0

Set Vrspr =no

Set Rev-flow-in-resync = false

Set Vcoll = false
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Table A.7 — Predicates

p03 I(dk)

p04 FU(FD) & —Vcoll

p06 FU(TD)

p07 FU(TD) & -Vcoll

p08 FU(EX)

p09 FUEX) & -Vcoll

pl0 —Vcoll

pll [I(ma)

pl3 FUMA) & [-FU(ACT) OR Vact] & I(dk) & I(mi) & l(ma)
pis [-FU(ACT) OR Vact] & I(dk) & II(mi)

plé6 NG extended control QUS
p18 [-FU(ACT) OR Vact] & [FU(SS) OR FU(SY)] & [FU(SS) OR Vsc]
p20 ~FU(SS) & [serial number = VM) — 1]

p2l RFU(SS) & [V(M) > serial number 2 V(A)]

p24 SS-userwinner

p25 [FU(SY) OR FUMMA) OR FU(SS)] & FU(RESYNC)

p26 [-FU(ACT) OR Vact]

p28 FURESYN)

p29 [-FU(ACT) OR Vact] & FURESYN)

p32 [-FU(SS) & [[type#r] OR [serial number 2 V(R)1]]
OR [FU(SS)

& [[rcv flow type 21 ] OR [rcv flow serial number > V(Rr)]]
& {[snd flow type #1r] OR [snd flow serial number = V(Rs)]]]

p33 V(M) = serial number = V(R)
p34 FU(ACT)
p39 Vact & II(ma)

p43 CFUSS)& [ [[Vrisp=r] & [serial number = Vrspnb]]
OR [[Vrsp=a] & seriaknumber as in SRSYNind]
OR [Vrsp =5]]

p45 IFUCACT) & -Vact] & I({dk)~& I(mi) & I(ma)
p47 FU(CD) & [FUACT) & =Vact] & I(dk) & I(mi) & OWNED(ma)
p50 FU(EXCEP) & [-FU(ACT) OR Vact] & AA(dk)

p5i FU(EXCEP) & [-FU(ACT) OR Vact] & II(dk)
p53 ALL(AV, RT)."&\ RT not empty

p54 ALL(I, GT)

p55 [FUACT) & —Vact] & ALL(], tk-dom)

p57 ALELML, GT) & (dk not in GT)

p58 ALL{I, GT) & (dk in GT)

p60 ALL(AA, GT) & (dknotin GT)

p61 ALL(AA,GT) & (dkin GT)

p63 ALL(], tk-dom) & [-FU(ACT) OR -Vact]
p65 ANY(AV, tk-dom)

p67 FU(NR)

p69 Vcoll
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