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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 2: AIS AtoN Stations —
Operational and performance requirements,
methods of testing and required test results

FOREWORD

1) Thel ternatlonal Electrotechnlcal Commlssmn (IEC) |s a worIdW|de organizatio for standan i gmprising
all n i promote
interngtional co-operation on all questions concerning standardization in a ic[fields. To
this epd and in addition to other activities i jons i ifications,
Technjical i ere as “IEC
Publidation(s)”). The|r preparation is entrusted to technical comm i i nterested
in thg subject dealt with may participate in this preparatory work: e i and non-
goverhmental organizations liaising with the IEC also participate i ion. IEC collaboratgs closely
with the International Organization for Standardizatio conditions determined by
agreefnent between the two organizations

2) The fdg isi ‘ ) S early as possible, an int=rnationa|
consepsus of opinion on the relevant subje i i from all
interested IEC National Committees

3) IEC National
Com nt of IEC
Publidati € r for any
misint]

4) In order to promote inte ion iformi E iona i blications
transparently to the maxi S i i icati . vergence
betwe| 2 e e indicated in
the lafter

5) IEC P e its approval and cannot be rendered responsible for any
equipment declared i i an |[EC Publication.

7) No liapility a directors, employees, servants or agents including individual eXperts and
membgers of its techni i and IEC National Committees for any personal injury, property damage or
other |dama a tsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arisj publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC

8) Attent on is.drawn to the Normative references cited in this publication. Use of the referenced publications is

9) Attentjon,is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62320-2 has been prepared by IEC Technical Committee 80:
Maritime navigation and radiocommunication equipment and systems.

The text of this standard is based on the following documents:

FDIS Report on voting
80/507/FDIS 80/518/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of IEC 62320 series, under the general title: Maritime navigation and
radiocommunication equipment and systems — Automatic Identification System (AIS) can be
found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended

A bilingtial version of this publication may be issued at a later date.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 2: AIS AtoN Stations —
Operational and performance requirements,
methods of testing and required test results

1 Scope

This paft of IEC 62320 specifies the operational and performance fe
testing [and required test results for AIS AtoN Stations compatib

hods of
;fmance

standar@ls adopted by IMO Res. MSC.74(69), annex 3, Universal AlISxincorporates the

technical characteristics of non-shipborne AIS AtoN equip
ITU-R M.1371 and IALA Recommendation A-126. Where
the ITU Radio Regulations. This standard takes in
Internatjonal Standards and existing National Standar

This stgndard is applicable for Automatic Identi
Navigatjon (AtoN).

2 Normative references

The follpwing referenced<{docum are '%msale for the application of this do|
For dated references, nIy diti ~For undated references, the lates
of the referenced docu ents) applies.

IEC 60945, Mari ommunication equipment and systems —
requirements — Metho Fte ¢ d_required test results

IEC 61108-1,

navigation sa NSS) — Part 1: Global positioning system (GPS) — H

navigation sate ite systems (GNSS) — Part 2: Global navigation satellite system (GL
— Receiler equipment — Performance standards, methods of testing and required test

arid radiocommunication equipment and systems +

ndation
account
ed IEC

Aids to

cument.
t edition

General

Global
Receiver

- Global
DNASS)
results

IEC 61108-4, Maritime navigation and radiocommunication equipment and systems — Global
navigation satellite systems (GNSS) — Part 4: Shipborne DGPS and DGLONASS maritime
radio beacon receiver equipment — Performance requirements, methods of testing and

required results

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital

interfaces — Part 1: Single talker and multiple listeners

IEC 62287-1, Maritime navigation and radiocommunication equipment and systems —

Class B

shipborne equipment of the automatic identification system (AIS) — Part 1: Carrier-sense time

division multiple access (CSTDMA) techniques

ITU Radio Regulations, Appendix 18, Table of transmitting frequencies in the VHF maritime

mobile band
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ITU-R Recommendation M.1371, Technical characteristics for an automatic identification
system using time division multiple access in the VHF maritime mobile band

ITU-T Recommendation O.153, Basic parameters for the measurement of error performance
at bit rates below the primary rate

IALA Recommendation A-126, The Use of Automatic Identification System (AIS) in Marine
Aids to Navigation

3 Terms, definitions and abbreviations

For thejurposes of this document, the following terms, definitions and abbreviations,apply.

3.1 efinitions

3.11
Aids to|Navigation
(AtoN)
device ¢r system external to vessels that is designed and op S afe and
efficient

3.1.2
Messagde 21
AtoN re

3.1.3
Real AIS AtoN
AlIS AtoN station which is¢

3.14
Synthetic AIS A
Messagg 21 tra

3.1.5
Virtual
Messag

—

3.2
AES
AIS atic/ldentification System

BIT Built-in Integrity Tests

BT Bandwidth Time Product

CSTDMA Carrier Sense Time Division Multiple Access
DGNSS Differential Global Navigation Satellite System
EPFS Electronic Position Fixing System

EUT Equipment Under Test

FATDMA Fixed Access Time Division Multiple Access
GNSS Global Navigation Satellite System

IMO International Maritime Organisation
MAC Medium Access Control
MMSI Maritime Mobile Service Identity

NRZI Non-Return to Zero Inverted
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PER Packet Error Rate
Pl Presentation Interface
RAIM Receiver Autonomous Integrity Monitoring
RATDMA Random Access Time Division Multiple Access
RF Radio Frequency
Rx Receive
SBAS Satellite-Based Augmentation System
SOTDMA Self Organizing Time Division Multiple Access
TDMA Time Division Multiple Access
Tx Transmit
uTcC Universal Time Co-ordinated
VDL VHF Data Link
VSWR Voltage Standing Wave Ratio

NOTE Apbreviations related to IEC 61162 series are not included in the

Internatiohal Standard.
4 Description

4.1 Tlypes of AIS AtoN Stations

There al'e three types of AIS AtoN Stations as.de
ly include additional capabilities as definea

optional

Descripti

AtoN Stations

meaning refer to that

e’1. The AIS AtoN Stations may
“Alternatives” column.

Requirements

| T{pe 3 AIS

Table 1
Type 1 A ype 2
AtoN Statio o tati AtoN Station

Alternatives

VDL receiver

Two receiving

processes for

autonomous
mode

4

?

eceiver for
control
mevc ions only

me

Transmitted

O

N

21 plus one or more of 6, 8,
12, 14, 25 and other

appropriate messages (Typs
1,2 and 3)

(2]

plus 7, 13 (Type 3 only)

Adcess_ n1o
fof Message 2

FATDMA

FATDMA and RATDMA (Typ
3 only)

[]

EATDMA (Types 1 and 2)

uuuuuuu

for messages
other than 21,
if implemented

One or more of FATDMA,
RATDMA or CSTDMA (Type
3)

Configuration /
communication
method

Defined by manufacturer

Defined by the manufacturer
with standard sentences
(Types 1, 2 and 3)
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4.2

Type 1
configuf

- 11 -

Table 1 (continued)

Requirements

Type 1 AIS
AtoN Station

Type 2 AIS
AtoN Station

Type 3 AIS
AtoN Station

Alternatives

The electrical and physical
characteristics shall be

Physical .
communication None defined by the manufacturer.
interface (Types 1, 2 and 3)
As defined by the
Transmit power 12,5W manufacturer (Types 1, 2 and

3)

Transmitter
capability

Dual channel

Single chan I(Ty s 1,2
and 3)

Synthetic and

Vittual AtoN No @%\ \?’QN\
Pgsitioning . ur only(n
ddvice EPFS and surveyed position PFS) é;}gi&)
uTcC 3

syinchronisation

Direct only

Agsignment

Shall not respond to assignment Mesgages 16

and 23

irect i di?ect semaphor
( 3

Inferrogation

T

Shall not respond to}{terrogatio@ I\%gésaﬁ7/1 5/\
A N

'

1

1

1

|

1

1

1

Controller :
AIS Tx :

|

A I

1 I
Timing and !
sync device :
1

Power 1

supply !

1

IEC 285/08

Figure 1 — Functional block diagram of a Type 1 AIS AtoN Station

iqn.

in
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4.21 Type 1 AIS AtoN Station characteristics
The characteristics of the Type 1 AIS AtoN Station are:

e transmits using FATDMA;
e no receive capability, therefore:
— cannot be configured via the VDL,
— cannot synchronise to other stations;
e configuration interface as defined by the manufacturer;

e 12,5 W transmitter power;

e dual[channel transmission.

4.2.1.1 Controller

The controller composes Message 21 and ensures the corre veration ,of\th % AtoN
Station pn the VDL.

4.2.1.2 Timing and synchronisation device

This deyice provides the time and synchronisation for the

4.2.1.3 Power supply
The pov
42.1.4 BIIT
The Built-in Integrity Test
42.1.5 EPFS

Electrorjic Positi

4.2.1.6

The intq the AIS AtoN Station.
4.2.2
Type 1 i on is capable of transmitting Message 21 using FATDMA.

4.2.3 Tvpe 1 AlS AtoN Station — Alternatives

4.2.3.1 Additional controller capability

In addition to Message 21, the controller shall compose optional output messages to the VDL
using FATDMA as described in Table 2.
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Table 2 — Summary of optional Type 1 AIS AtoN Station messages

Msg Message name Message description Application examples
ID
6 Binary addressed message Binary data for addressed Monitoring of AtoN lantern,
communication power supply, etc.
8 Binary broadcast message Binary data for broadcast Meteorological and
communication hydrological data
12 Addressed safety related Safety related data for Warn AtoN malfunctioning
message addressed communication
14 Broadcast safety related Safety related data for Warn AtoN malfunctioning
message broadcast communication /
25 Single slot binary message Binary data for addressed or Statu’s rep
broadcast communication

NOTE The Type 1 AIS AtoN Station should not retransmit the addressed binary
The number of retries should be set to 0.

ssages § and 12).

4.2.3.2 Configuration method

The Type 1 AIS AtoN Station may be configured g
(IEC 61/162-1 and as described in Annex A).

onfiguration semtences.

4.2.3.3 No EPFS

When a|surveyed position is used, the equired.

4.2.3.4

The TD

4.2.3.5

The ext for communication with external devices (for ¢xample

4.2.3.6

The AlS
AlIS Ato

Virtual

4.3 Tlype2 AIS AtoN Station

Type 2 AIS AtoN Station transmits on FATDMA slots.

Type 2 AIS AtoN Station has a control receiver for messages containing configuration
sentences (see Annex B). Figure 2 shows the functional block diagram of a Type 2 AIS AtoN
Station.
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Type 2 AIS AtoN Station

EPFS AIS Tx
Controller Control Rx
Configuration

>

External interface
<-- >

?

Timing and
sync device

IEC 286/08

4.3.1

e tran

¢ |limited receiver capabili ATDMA
accgss scheme;

e confl guration@ a

e 12,5

e dual

4.3.2

A Type addition

4.3.3 Control receiver

The Type 2 AIS AtoN Station shall have a receiver operating on an AIS channel for control
functions only.

4.3.4 Type 2 AIS AtoN Station — alternatives

The Type 2 AIS AtoN Station alternatives include all the Type 1 AIS AtoN Station alternatives.

4.4 Type 3 AIS AtoN Station

Type 3 AIS AtoN Station has AIS receive and transmit capabilities in accordance with
Recommendation ITU-R M.1371. Figure 3 shows the functional block diagram of a Type 3
AIS AtoN Station.
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15—

Type 3 AIS AtoN Station

|

|

|

EPFS AIS Tx I

|

¢ 1

|

Controller AIS Rx 1

Configuration I
+—>

|

External interface 1

< AISRx

?

Timing and
sync device

4.41

® rece

e tran
4.4.2

A Type
of AISr

4.4.3

The Typ

4.4.4 |Type 3 AIS AtoN Station — alternatives

287/08

addition

uce and

The Type 3 AIS AtoN Station alternatives include all the Type 1 and Type 2 AIS AtoN Station
alternatives, with the additions of 4.4.4.1, 4.4.4.2 and 4.4.4.3.

4.4.4.1 Additional controller capability

In addition to Message 21, the controller composes optional output messages to the VDL as

described in Table 3.
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Table 3 — Summary of optional Type 3 AIS AtoN Station messages

Msg Message name Message description Application examples
ID

6 Binary addressed message Binary data for addressed Monitoring of AtoN
communication equipment

7 Binary acknowledge message | Acknowledge of addressed
binary message

8 Binary broadcast message Binary data for broadcast Meteorological and
communication hydrological data

12 Addressed safety related Safety related data for Warn AtoN malfunctioning

message addressed communication /

13 Safety related acknowledge Acknowledge of addressed
message safety related message

14 Broadcast safety related Safety related data for arn,AtoN m fu}s{o/nﬁlg
message broadcast communication
25 Single slot binary message Binary data for addressﬂ Sﬁ@& répirt

broadcast communicati \

4.4.4.2 Access mode
44421  Message 21 &

Transmits using FATDMA or RATDMA.

4.4.4.2.p Messages o

For each message othg
CSTDMA or RATDMA.

4.4.4.3 Indir@

A Type
indirect

ATDMA,

hg UTC

45 (O

A chain At ations allows for communication from an AIS Base Station to AIS AtoN
Stationg Station.
Messag

The concept requires an AIS AtoN Station to have knowledge of other AIS AtoN Stations in
the chain, namely its parent and all children below it in the chain. A “parent station” is a
station that is in the direction of the Base Station. A “child station” is a station that is directed
away from a Base Station. In order to prevent unnecessary retransmission of the messages,
each AIS AtoN Station in a chain may have only one parent, but may have multiple children
(this includes all Synthetic and Virtual AIS AtoN).

Messages 6 and 25 are used for the transfer of the encrypted binary field. It is assumed that
the whole chain has the same encryption key. The source ID and “MMSI of AtoN” fields of
Message 6 or 25 are used to determine whether the received message is from a parent or
child station. If not, then the received message is ignored.

The encrypted binary data field is decrypted to obtain the function ID and “MMSI of AtoN”. If
the source ID of the message is set to the parent station ID and the function ID is a
configuration, query request or function, and the MMSI of the AIS AtoN Station is in the chain,
then the message shall be retransmitted, with the source ID set to own MMSI. If the source ID
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of the message is set to the station’s MMSI and the function ID is a query response, then the

message shall be retransmitted, with the "MMSI of AtoN” set to the parent MMSI. Any other
combination of known or unknown MMSI is ignored (see Table 4).

The chaining algorithm may be ignored by setting the source ID field to “@@@@@". The AIS
AtoN Station shall attempt to decrypt the binary data field, and check that it is the intended
recipient of the message before processing the message any further.

Table 4 — Chaining of AIS AtoN Stations

Source ID Application MMSI of AtoN Action by Own Station
Identifier from Encrypted
Rinarw Eiald
Binat y-Fietd 7
Parent Function ID = Responding AIS In all cases, if function ID = qu esponse\then'lignore
query response AtoN Station (\
Parent Function ID = Intended }nctional,
configuration or recipient p-
query request or ion MMSI
functional
Parent Function ID = Own station If function ID = tanfig jon uery kequest or flinctional,
configuration or then verify e’inten recip is own statipn and
query request or then procéss
functional m
Respondipg | Function ID = Own station Inall c S\Q%f unction ID\= query response, then |re-
child query response mif\the message with ’MMSI of AtoN” set to ¢wn
tation’s pareht/MMSI
Child Function ID = Intended , if M ID = configuration or query request
configuration or recipient or funetionaly then ignore
query request or
functional
‘ceeeR” (}mQ(station CGW
N
‘0@’ [\ ther (™ nor
Other \}gnore
5 Requireme tations
5.1
511
5111
The AlISAtoN-Statiomstattoperate onmrduatchammets; Chamet—t—=and—Chanmet2,-mthe VHF
Maritime Mobile Service band, using 25 kHz bandwidth, according to the ITU Radio

Regulations, Appendix 18.

5.1.1.2 Channel alternatives

The Type 1, Type 2 and Type 3 AIS AtoN Stations may transmit on a single channel only,
either Channel 1 or Channel 2.

51.1.3 Parameter settings

Table 5 and Table 7 are derived from Recommendation ITU-R M.1371 and give the
parameters required for an AIS AtoN Station. For the meaning of the symbols and additional
information (footnotes) refer to the appropriate section of Recommendation ITU-R M.1371.
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Table 5 — Required parameter settings for an AIS AtoN Station

Symbol Parameter name Setting (FATDMA, Setting (CSTDMA)
RATDMA)
PH.RFR Regional frequencies Two channels between 156,025 MHz and 162,025 MHz
PH.AIS1 Channel 1 (default Channel 1) 161,975 MHz
PH.AIS2 Channel 2 (default Channel 2) 162,025 MHz
PH.BR Bit rate 9 600 bps
PH.TS Training sequence 24 bits
PH.TST Transmitter settling time (Transmit power <1,0 ms <313 us
within 20 % of final value. Frequency stable
to within £ 1,0 kHz of final valug). Tested at (
manufacturers declared transmit power
Ramp down time < 832 us /\ < 3\1\3 us
Transmission duration <80 ms \3\%3 us
Transmission delay No el% \ \/083 us
Transmitter output power MWmanufacturer
In additjon, the constants of the physicaNaye he AIS tion shall comply with the
values given in Table 6 and Table 7.
Table 6 — Required setti al layer constants
Symbol <{>m ter namk\ V Value
PH.0E Dat}a encoding Rzl
PH.HEC \%orw?rd erro} \@ctﬁn\ Not used
PH.I[ Intérieaving > Not used
PH.§S Ag\t\cr bling \ Not used
PH.NIOD ulation Bandwidth adapted GMSK
N\
Tabl — Mo parameters of the physical layer of the AIS AtoN Station
ol Name Value
PH.TXBT Transmit BT-product 04
PH.RXBT Receive BT-product 0,5
PH.MI Modulation index 0,5
5.1.1.4 Transmitter shutdown

An automatic transmitter shutdown shall be provided

to ensure that transmission does not

continue for more than 2 s. This shutdown shall be independent of the operating system

software.

5.1.1.5

Transmitter requirements

The technical characteristics as specified in Table 8 should apply to the TDMA transmitter.
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Table 8 — Minimum required TDMA transmitter characteristics

Transmitter parameters

Requirements

Carrier power error

+ 1,5 dB (normal), £ 3 dB (extreme)

Carrier frequency error

+ 500 Hz (normal), £ 1 000 Hz (extreme)

Slotted modulation mask

—25 dBc Afc< 10 kHz
—60 dBc 25 kHz<Afc< 62,5 kHz

accuracy

Transmitter test sequence and modulation

<3 400 Hz for Bit 0, 1 (normal and extreme)

2 400 Hz * 480 Hz for Bits 2, 3 (normal and extreme)

2 400 Hz + 240 Hz for Bits 4... 31 (normal, 2 400 = 480 Hz extreme)

For Bits 32 ...199

1740 £ 175 Hz (normal, 1 740 + 35
0101

z extre

).foa bit pattern of

2 400 Hz + 240 Hz (normal, 00 % 350 Hzextreme a bit
pattern of 00001111
Transmitter output power versus time Power within mask sh?)vﬁn\iq\ﬁ'\gu%\ahd hqﬂngE/given n Table 11

Spurious| emissions -36 dBm 9 kHz... z \
-30 dBm 1 GHZ... 4/QHZ
5.1.2 Receiver requirements

The technical characteristics as specifi

uld apply to the TDMA receive

Table.9 < Re ed iver characteristics
1N
Requ fé’\/ Wﬁ)@re&iver) Type 2 (Control receiyer)
result
ReceLver @x
r
arampters
P a ute anted signal Un_wan:ed Wanted signals Un_v an:ed
level signals signals
(e
WY
-97 dBm normal
\ -107 dBm normal
-94 dBm normal
-104dBm normal
Sensitivit 20 Y% - at+ 500 Hz -
at £ 500 Hz offset
offset
=101 dBm extreme
-91 dBm extreme
Error at hlgh 2 % =77 dBm - =77 dBm -
input levels 10 % -7 dBm - -7 dBm -
-111 dBm -107 dBm
Co-channel 20 % -101 dBm -111 dBm at -91 dBm -107 dBm at
rejection
+1 000 Hz + 1 000 Hz
offset offset
Adjacent channel 20 % -101 dBm -31 dBm -91 dBm -31 dBm
selectivity
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Required Type 3 (TDMA receiver) Type 2 (Control receiver)
result
Receiver (Max PER
or
t
parameters absolute Wanted signal Un_wanted Wanted signals Un.wanted
. signals signals
level in
dBm)
Spurious
response 20 % -101 dBm -31 dBm -91 dBm -31 dBm
rejection (
] N
Intermodylation
response 20 % -101 dBm -36 dBm -91 -36 dBm
rejection
~23 dBm \ } ~33 dBm
. (< 5 MHz) (< 4 MHz)
Blocking gnd 20 % -101dBm 9
esensitigation -15 m - 26 dBm
> M% (> 4 MHz)
-57 dBm or 7
less
(9 kHz-
Spurious 1 GHz) i ) i i
emissiong —47dBm or

less
(1 GHZ-<
4 GHz)

(&

5.1.3

defined

5.1.4

The Al§

e |EC

Power cons

1 shall meet the environmental conditions requirements as dec
e environmental conditions shall be one of

n under

ared by

e |EC 60945 “Exposed”, or
e as defined by manufacturer.

5.2

Link layer requirements

The link layer specifies how data shall be formatted and transmitted on the VDL.

The link layer requirements are referenced to Recommendation ITU-R M.1371.
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5.2.1 AIS Messages
5.2.1.1 Message 21 format and content

The AIS AtoN Station shall broadcast Message 21, as defined in Recommendation ITU-R
M.1371.

52111 AtoN status bits

In Message 21, the status bits (7 6 5 4 3 2 1 0) are numbered so that bit 7 is the most
significant bit, and bit 0 is the least significant bit. The first three bits (i.e. 7, 6 and 5) shall be
used to define a Page ID. The Page ID can range from 0 to 7, allowing 8 pages. Page ID 0
shall not be used for the Regional/lnternational application. Page IDs 1 to 6 are reserved for
future upe.

Page IO 7 (binary 111) shall be as defined in this standard (see An

If the regional bits are not used, they shall be set to ‘0.

5.21.1.p2 Virtual and Synthetic AIS AtoN message

An AIS AtoN Station, when broadcasting Message 21 for-Virtua hetic AtoN, SJ;ha” use
the MMPBIs allocated to the Virtual and Synthetic i S r the same segries for
Real AIB AtoN Stations. For Synthetic 59¢ at indicator field [shall be
set to 1, 2 or 3 to signify that the message [ rom”a position other than that
provided in the message.

5.2.1.2 Additional messages

In addit brdance
with Re

5.2.1.2.

In addit 25 and
other aj

5.2.1.2.

In addit}s , 14, 25

and oth

5.2.2

Synchronisation is used to determine the TDMA frames and individual slofs so that the
transmission of the AIS Message is performed within the desired slot. The synchronisation for
the AtoN AIS Station shall be UTC direct.

If UTC direct synchronisation is lost, the AIS AtoN Station shall cease transmitting or
optionally behave as declared by the manufacturer.

5.2.21 Optional indirect synchronisation

When UTC synchronisation has failed, the Type 3 AIS AtoN Station may use indirect
synchronisation or synchronise to a station acting as a semaphore.
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The transmission timing error, including jitter, of the AtoN AIS shall be within the limits as
defined in Table 10, referring to an ideal transmission as defined by Recommendation ITU-R

M.1371.

Table 10 — Maximum allowed time error

Synchronisation mode

Maximum allowed time error

UTC direct synchronisation

+ 1bit (+ 104 ps)

UTC indirect synchronisation

+ 3bits (+ 312 ps)

Sermaphore synchronisation

TI OIS (£ 3TZ [HS)

5.2.3 VDL access schemes

The AlY AtoN Station shall use FATDMA for the transmission

The AIS
maximu
FATDM

5.2.3.1

The Tyg
Messag
configuf

Single
RATDMA or CSTDMA,

manufagturer sh
acknowledgeme
6 and 12 using FATD

5.2.3.2

The tra
unit sha

The trapsmittersshall be turned off after the last bit of the transmission packet has

transmi]ting unit; nominal transmission end is T,

P5. The
n using
bnly.

ted) for
d by its

DMA or
hted the
gle slot
pssages

[o). The

left the

RATDMA shall use slots according to Recommendation ITU-R M.1371.
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+1,5dB / /
Ps b m o e e
-1dB ’
-3dB
-50 dB
T() TBJ T2 T.G
Ta i i
y ) Start
i Training sequenc
C  288/08

The acg

Reference its TimeNin Definition
illiseconds
To Start of transmission slot. Power shall NOT excg¢ed — 50
dB of Pss before Ty
Ta -6 \0\0\6%/ Power exceeds —50 dB of P
Ts o (U osza Power shall be within + 1,5 dB or -3 dB of Pas
0,8324 Power shall be within + 1,5 dB or =1 dB of Pgs

Py
\rBK\
Te \

10,833 - 77,917

Power shall remain within + 1,5 dB or —=1 dB of Fss during
the period Tg, to Tg

The Te can vary depending on message type, dgta
content and bit stuffing bits from minimum 104 Hits for

the shortest possible message (Message 14 and no text
content) to maximum length of 740 bits for a three slot
message.

Te shall not exceed;
e 236 bits for a one slot message
e 492 bits for a two slot message
. 748 bits for a three slot message

A station may occupy at maximum three consecutive
slots for one continuous transmission. Only a single
application of the overhead (ramp up, training sequence,
flags, FCS, buffering) is required for a long transmission
packet. The length of a long transmission packet should
not be longer than necessary to transfer the data; i.e. the
AIS should not add filler.



https://iecnorm.com/api/?name=9f54575eb68f1bdb96a6327aa522f372

- 24 - 62320-2 © IEC:2008(E)

Table 11 (continued)

Reference Bits Time in Definition
milliseconds
Tr 112 - 756 | 11,667 — 78,787 Power shall be - 50 dB of Pss and stay below this
T 256, 512 26,667 one slot TX Start of next transmission time period
or 768
53,333 two slot TX
80,000 three slot TX

5.2.3.2.1 Link sub-layer 1: Medium Access Control (MAC)

Refer tg Recommendation ITU-R M.1371 and 5.2.2 for synchronisati

5.2.3.2.p Link sub-layer 2: Data Link Service (DLS)

Refer td Recommendation ITU-R M.1371.

5.2.3.2.3 Link sub-layer 3: Link Management

Refer td Recommendation ITU-R M.1371.

5.2.3.3 CSTDMA VDL access mode
The ogeration of CSTDMA in the/ AIS AtQ ation shall be in accordange with
Recommendation ITU-R M.1371 and tste 3 cor' ¢ EC 62287-1, however the AIS AtoN
Station |is allowed to use the er setting for CSTDMA as for RATDMA and

FATDMA.

All CSTPMA transmis
5.2.4 Autonomz
The AIS

transmi
resolve

dule for
hatically

5.2.41

The rep rable to

other rer)orting intervals.

The AIS AtoN Station shall be configurable to decrease the reporting interval for Message 21
when the AtoN is off-position.

5.2.4.2 Channel operation

The AIS AtoN Station shall use channels as identified in this subclause.

5.2.4.21 Reporting modes for Message 21

The AIS AtoN Station shall transmit Message 21 at the configured reporting interval. As
indicated in Figure 5, transmissions shall be:

e Mode A operation — Message 21 transmission alternates between Channel 1 and
Channel 2 in a subsequent frame that is nominally one reporting interval later. Message
21 content is updated for each message, or
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e Mode B operation — The same Message 21 transmitted on Channel 1 and Channel 2 in
quick (nominally 4 s) succession. The first transmission of each Message 21 may be on
either Channel 1 or Channel 2. The second transmission shall be on the other channel, or

e Mode C operation — Message 21 transmitted on a single channel, either Channel 1 or
Channel 2. Message 21 content updated at each reporting interval.

Ch1
Mode A i I

Ch2 I I

Ch1
Mode B I I

Ch2 I
Mode B may start on Ch 1 or Ch 2

Ch 1

Mode C or I
Ch2

O K |-
; )

ing interval

<Qh_lr\res%fans ission/of Message 21

\g modes for Message 21

5.2.4.2.p Sim@c ion\for'Message 21

The Type 1 and Type f tions shall transmit on the designated channgl using
FATDMA slots of't in the UTC hour (as per mode C, Figure 5).

5.2.5 system

5.2.5.1

An EPFP shall*be~used as the source for AtoN position reporting unless a surveyed pgsition is
used.

If the internal EPFS is a GNSS receiver it shall meet the following requirements of IEC 61108
series: position accuracy, acquisition, re-acquisition, receiver sensitivity, RF dynamic range,
interference susceptibility, position update, failure warnings, status indications and integrity
flag, provide a resolution of one ten-thousandth of a minute of arc and use WGS 84 datum.

If another type of EPFS is used, then it shall meet the requirements of the applicable standard
and use WGS 84 datum.

5.2.5.1.1 Augmentation systems

The EPFS may be capable of being corrected using any suitable augmentation system (for
example, SBAS, radiobeacon DGNSS, evaluation of Message 17, etc.). The manufacturer
shall declare which augmentation systems can be used, and that the augmentation system
does not adversely affect Message 21 transmissions.
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The manufacturer shall declare if the EPFS is not capable of being corrected.

5.2.5.1.2 Invalid position

If the EPFS device is unable to provide a valid position fix, then the reported position shall be
longitude = 181° = not available = default and latitude = 91° = not available = default and the
time stamp field shall be set to a value of 63.

5.2.5.1.3 Off-position monitoring

If the floating AtoN is within its on-position limits, the off-position indicator shall be set to “0”
in the transmitted Message 21.

If a roaling AtoN is off-position, the AIS AtoN Station shall identify thi

ndition@and| the off-

position| indicator shall be set to “1” in the transmitted Message interval
when the AIS AtoN Station is off-position shall be determined bn (see
5.2.4.1)

5.2.5.2 Position source alternatives for Types 1, 2 ar

If a sureyed position is used, an EPFS is not required-

When 4

Messagg

is set to

position| (i

5.2.6

The Al$

conditio

notificaffon condi

defined

by the ma

device”
ield is set
urveyed

ests for
arning /
utput as
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Table 12 — AIS AtoN Station reaction to BIIT conditions

-U h
c3 p
Lo c
= O T
'g§ 3 Reacti f the AIS AtoN
L ) S 9 eaction of the o
Condition 3o < o Station
EQ o x
sy | £°
< s
S <
AIS: Tx malfunction A \% Stop transmission
ATST Antenna VSVWR exceeds limit A \Y Continue operation
(only if external interface used) (0
AIS: Rx Channel 1 malfunction A \% Stop RAT and CSTOMA
transmission affecte
chanpgl

AIS: Rx Channel 2 malfunction A v std RA}B%; d 8&{2}9}\
nsmissionsran affect
chann I\

AIS: General failure \Y Wﬁsmﬁ@io

V( m C&\anp'}tion
\// A dehh%d by manufacturer
N

\Y

AIS: EPFS failure

AIS: Direct synchronisation failure

defined by manufacturer

~Corr{inue operation

AIS: Synchronisation lost

AIS: DGNSS input failed

A alarm.

V valid.

5.3 Requirements f

e -volatile

The configuratio
memory|.

Configu

guré transmission parameters for Message 21 and any other messages suppgrted by

the rlnanufacturer;

e configure the behaviour of the AIS AtoN Station when synchronisation is lost;

e configure the behaviour of the AIS AtoN Station when off position.

The manufacturer shall provide a means to verify configuration and version information of the
AIS AtoN Station.

5.3.1 Alternative for Types 1, 2 and 3
5.3.1.1 Standard IEC 61162 sentences

The standard configuration sentences shall be as defined in the IEC 61162 series.

Table 13 provides an overview of the sentences that may be used for configuration of AIS
AtoN applications. It includes existing sentences from IEC 61162 with additional AtoN
sentences as provided in Annex A.
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Input Output
fSente?tce Type 1 Type 2 Type 3 Type 1 Type 2 Type 3 Description/comments
ormatter AlS AlS AlS AlS AlS AlS
AtoN AtoN AtoN AtoN AtoN AtoN
Station Station Station Station | Station | Station
Configure broadcast rates for AIS
AAR X X X Q Q Q AtoN Station messages
Extended general AIS AtoN
ACE X X X Q Q Q Station configuration
Generar AS AN Stato
ACF X X X Q Q Q configu ?‘ “’\
AFB X X X Foroe broadéast
AFC Q Q Q AfoN Statien fuction cagpability
AID X X X Q Q Q ( Muré\o%ng MM
AKE X X Q Q e@&nc&gt.o\k/ey
ARW X X Q Q. \%cé'\mrym times
MCR X X Q Q / Q \%)prie\t\?ry AtoN control
MPR X X /\\ / A Mes\seée payload rebroaficast
TSP X X N Q > (Q ) TVC?nfigure prohibited sloth
VER Q Q \ b\ Version
ABM* X X X /A \ Addressed binary message
BBM* X \ (\ ) Broadcast binary messade
ABK ( /\ >\<\ _>< . > X Acknowledgement messdge
VDM* X X N X N X ) X VHF data link message
VDO* L X X VHF data link own-vesse| message
* See 61162-1. Q
X indicatgs input to or ut frem the“Al ation.
Q indicatgs that the s<§»§e ay- ex y requested using the IEC 61162 standard query sentences.
5.3.1.2
The AlS S AtoN
Stations

No additional IEC 61162 sentences are required to support this functionality.

5.4 Other requirements

5.4.1

Additional features

Additional features shall not adversely affect the transmission of Message 21.

5.4.2

Manufacturer’s information

The information shall describe:

e factory default MMSI;

o external interfaces;
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e configuration of the AIS AtoN Station;
e hardware and electrical specifications;
e average power consumption;

e implementation method for firmware upgrades.
5.4.3 Marking and identification
The AIS AtoN Station shall be marked with the following information:

e identification of the manufacturer;
e model identification;

° seriall number of the unit, and

e operfating voltage.

The titlg and version of each software element included in the installe are s m shall
be eithgr marked on the equipment or displayed on command.

6 Tesgts of AIS AtoN Stations — Method of measu i 3 juired resplts

6.1 General

Physica] test parameters and tes sub
parameters stated below.

gquirements may opverride

6.2 Tlest conditions

6.2.1 Normal test co

6.2.1.1

Temper 1in fallowing ranges:

Temper

Humidit

6.2.1.2

The norfnal su no ower ysed for the tests shall be in accordance with the nominal gower of
the EUT s ne’manufacturer and taking into account the variations set py local
safety r| i concerning power supplies for example IEC 60950 as applicable [n many
countrigs.

6.2.2 Extreme test conditions

Extreme test conditions are as specified in IEC 60945. Where required, tests under extreme
test conditions shall be a combination of

e dry heat and the upper limit of supply voltage applied simultaneously, and

e low temperature and the lower limit of supply voltage applied simultaneously.
6.2.3 Standard test environment

The EUT is tested in an environment using test equipment to measure the transmitted
messages. The EUT will be configured via the configuration interface prior to the tests.
Operation is checked on channels in the maritime mobile band. Refer to
Figure 6.
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Data input and
display

external evaluatipn
(Laptop)

' )

I 1

I 1

I 1

: Target % '

) simulator '

1

! |

! X - m 1
: ! X Test installation !
1 : 1 1
| | 1 1
1 | 1 1
! b -
1 | I 1
! 1
| | !
| 1 1
1 1 1
: : - : |
| | 1
| > | !
1 1 1
| 1 1
| | 1
! ! -
| 1
! 1
' 1
N i mr e mr e e e -m—-—-—-——— - - o
' v Confipuration interface
! or Pl

| Mesjsage input, Message outpu

' conffiguration documentati

1

1

1

1

1

1

1

1

1

1

IEC 290/08
6.2.4
6.2.4.1
A series end flag
and CR " data).
The RF
6.2.4.2 andard test signal number 2

A serieg @#00001111 as the data within an AIS message frame, with header, start flag, end
f|ag and—CRC. NRZl is not applied to the 00001141 bit stream or CRC. _The RF should be

ramped up and down on either end of the AIS message frame.

NOTE Transmitters may have limitations concerning their maximum continuous transmit time and/or their
transmission duty cycle. It is intended that such limitations are respected during testing.

6.2.4.3 Standard test signal number 3

A Pseudo Random Sequence (PRS) as specified in Recommendation ITU-T 0.153 as the data
within an AIS message frame with header, start flag, end flag and CRC. NRZI is not applied to the
PRS stream or CRC. The RF should be ramped up and down on either end of the AIS
message frame.

6.2.4.4 Standard test signal number 4

This test signal consists of 200 packets grouped into clusters of 4 as described in Figure 7.
Each cluster consists of 2 consecutive transmissions of the packets described in Table 14.
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NRZI shall be applied to every packet. After sending packet 1 and 2 the notional initial state of
the NRZI process shall be inverted and then packet 1 and 2 repeated.

Between every transmitted packet there shall be at least 2 free time periods. The RF carrier
shall be switched off between packets to simulate normal operation.

Packet 1 Packet 2 Packet 1 Packet 2 [—
Invert initial NRZI state here
IEC 291/08
Figure 7 — Format for repeating four-packet cluste
Table 14 — Content of first two{ack\ts\
Packet Parameter Bits | Contents Comment Q
1 Training 22 0101....0101 Preamblé re@d by\&bigbe\(:}ase of ramp-up oyerlap
Start flag 8 01111110
LSS
Data 168 Pseudo randoﬁk & per ‘gable ;t\5 )\/
CRC 16 | Calculated
End flag 8 01111110 ( -
2 Training 22 )0@191.0\ \ Pr. amt}e\réd'(ced by 2 bits because of ramp-up oyerlap
S
Start flag 8 \0{1 1M0 \\/
Data 16%}3 P}Q\u{o ran@a\ Table 15
crRC /| 16\ Calc a}eg >
End flag 2\ 0111N0 \
able — Fixed PRS data derived from ITU-T 0.153
Address \ \ Contents (HEX)
0-7 0?04\\\ \Qx}B/ 0xD5 OX8E 0xFB 0x01 0x4C 0xC7
0000.0%6\)%11.0110 1101.0101 | 1000.1110 | 1111.1011 | 0000.0001 | 0100.1100 || 1100.0111
8-15 0£76 Ox1E 0xBC 0x5B OxE5 0x92 0xA6 0x2F
0111.0110 | 0001.1110 | 1011.1100 | 0101.1011 | 1110.0101 | 1001.0010 | 1010.0110 | 0010.1111
16-20 0x53 0xF9 0xD6 OxXE7 OxEO 21 Byte's = 168 bits
0101.0011 | 1111.1001 | 1101.0110 | 1110.0111 | 1110.0000 | (+ 4 stuffed bits), CRC = 0x3B85
6.2.5 Arrangements for test signals applied to the receiver input

Sources of test signals for application to the receiver input shall be connected in such a way
that the source impedance presented to the receiver input is 50 Q.

This requirement shall be met irrespective of whether one or more signals using a combining
network are applied to the receiver simultaneously.
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The levels of the test signals at the receiver input terminals (RF socket) shall be expressed in
terms of dBm.

The effects of any intermodulation products and noise produced in the test signal sources
shall be negligible.

6.2.6 Encoder for receiver measurements

Whenever needed and in order to facilitate measurements on the receiver, an encoder for the
data system shall accompany the EUT, together with details of the normal modulation
process. The encoder is used to modulate a signal generator for use as a test signal source.

Complele details of all codes and code format(s) used shall be given.

6.2.7 Waiver for receivers

bceivers
iver shall

If the EUT has two TDMA receivers, and the manufacturer decla
are identical, the test shall be limited to one receiver and the tes
be waived. The test report shall mention this.

6.2.8 Impedance

In this standard, the term "50 Q" is used for a 50 npedance.

6.2.9 Artificial antenna (dummy load)

Tests s ive non-
radiatin

NOTE S ] o or two or
more diffgrent test set ups in 1 e me e . i i i therefore
one parti i 3 oviding a

s are not
ort.

non-react]ve non-radi
"artificial pntennas" ‘a

6.2.10

All testg
access
manufag¢

e standard port(s) of the EUT, where provided| Where
© enable any specific test, these shall be provided| by the

6.2.11 : ation of the transmitter

For the [putpeses of\the measurements according to this standard, there shall be a chiIity to
operate|the’transmitter unmodulated.

Alternatively, the method of obtaining an unmodulated carrier or special types of modulation
patterns may also be decided by agreement between the manufacturer and the test
laboratory. It shall be described in the test report. It may involve suitable temporary internal
modifications of the equipment under test.

6.2.12 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as indicated in Table 16.
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Table 16 — Maximum values of absolute measurement uncertainties

Parameter Maximum value
RF frequency +1x1077
RF power + 0,75 dB
Adjacent channel power +5dB
Conducted spurious emission of transmitter +4 dB
Conducted spurious emission of receiver +3dB
Two-signal measurement +4dB
Three-signal measurement + 3 dB
Radiated emission of transmitter +6dB
Radiated emission of receiver + G/Gé\ &
Transmitter attack time t&Q %
Transmitter release time < 4_-\2@4\ \ \)
Transmitter transient frequency (frequency difference) /\ + 2@%
For the| test methods according to this standard, these %‘u&e)s are valid to a

confidence level of 95 %.

The intg

this stapdard shall be as follows:

a) the
equ

b) the
for 6

c) the
too

7 AIS

rpretation of the results recor

values of the a
lower than the

ainty shall be, for each

7.1  RF tests (tra

711

Unless

7111

7.1.1.1.

ribed in

ements,

measurement, equal

ause (absolute measurement uncertaintigs).

etting.

The frequency error of the transmitter is the difference between the measured carrier
frequency in the absence of modulation and its required frequency.

7.1.1.1.2 Method of measurement

Transmitter
under
test

A 4

Power attenuator >

Frequency
meter

Figure 8 — Measurement arrangement

IEC 292/08
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a) The equipment shall be connected as illustrated in Figure 8.
b) The carrier frequency shall be measured in the absence of modulation.

c) The measurement shall be made under normal test conditions and extreme test
conditions.

d) The test shall be performed on the lowest operating frequency and the highest operating
frequency as declared by the manufacturer.

71113 Required results

The frequency error shall not exceed + 0,5 kHz, under normal test conditions and + 1 kHz
under extreme test conditions.

7.1.1.2 Carrier power

71.1.21 Purpose

The trapsmitter carrier power conducted (P;) is the mean po inal 50 Q
load dLIring a radio frequency cycle. The rated power shal V or as
declared by the manufacturer. The carrier power accurac ¢ ted at\the nominal level

of 12,5 W or the level declared by the manufacturer.

7.1.1.2.2 Method of measurement
a) Thelequipment shall be connected 4
b) Thelcarrier power shall be measured in t
c) The| measurement shall be made ‘ test conditions and extreme test

condlitions.

d) The|test shall be performe ) ig eclared
by the manufacture

e) If the manufacture wer test
shall be rep ency of
the EUT.

N\

Transniitte
der
t

\} IEC 293/08

- e
Figtre-9—Measturementarrangement

Power attenuator > Power meter

7.1.1.2.3 Required results

Pc shall be within £ 1,5 dB of the rated nominal power under normal conditions and within
+ 3 dB of the rated nominal power under extreme conditions.

7113 Modulation spectrum slotted transmission
7.1.1.31 Purpose

This test is to ensure that the modulation and transient sidebands produced by the transmitter
under normal operating conditions fall within the allowable mask.
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7.1.1.3.2 Method of measurement
a) The test shall use test signal number 3.

b) The EUT shall be connected to a spectrum analyser. A resolution bandwidth of 1 kHz,

video bandwidth of 3 kHz or greater and positive peak detection (maximum hold)
used for this measurement. A sufficient number of sweeps shall be used and s
transmission packets measured to ensure that the emission profile is developed.

c) Tests shall be performed on the lowest operating frequency on which the E

shall be
ufficient

UT can

transmit according to the manufacturers specification and Channel 2 (162,025 MHz).

7.1.1.3.3 Required results

e at 10 kHz removed from the carrier, the modulation and transi

—25 [dBc;
e at2b
shal
e in tH
and
The ref¢rence level for the measure
the app
For infof

2,5 0 62,5

IEC 294/08

dulation

e below

idebands

dulation

rded for

Figure 10 — Emission mask

7114 Transmitter test sequence and modulation accuracy
7.1.1.4.1 Purpose

The test is to verify that the training sequence starts with a 0 and is a 0101 pattern of

24 bits.

The peak frequency deviation is derived from the baseband signal to verify modulation

accuracy.
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7.1.1.4.2 Method of measurement

> Trigger device
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A

h) testing shallbe repeated under extreme test conditions.

7.1.1.4.38 Required results

Configuration A
Transmitter .| Power | RF signal
under test | attenuator analyser
Trigger device &\\\ Configdration B
% v
Transmitter Power Test Storage
under]test attenuator dlscrlm% X illoscope

inu tion accuracy

EC 295/08

he equipment is capable of synchronising to

all be repeated at the lowest frequency on which the EUT can tfansmit,

In each case, verify that the training sequence begins with ‘0’.

Peak frequency deviation at various points within the data frame shall comply with Table 17.
These limits apply to both the positive and negative modulation peaks. Bit 0 is defined as the

first bit of the training sequence.
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Table 17 — Peak frequency deviation versus time

Measurement period from Test signal 1 Test signal 2
centre to centre of each bit Normal Extreme Normal Extreme
Bit 0 to bit 1 <3 400 Hz
Bit 2 to bit 3 2 400 Hz 480 Hz
Bit 4 to bit 31 2 400 Hz 2 400 Hz 2 400 Hz 2 400 Hz
+240 Hz +480 Hz +240 Hz +480 Hz
Bit 32 to bit 199 1740 Hz 1740 Hz 2400 Hz 2 400 Hz
+175 Hz +350 Hz +240 Hz +480 Hz
71.1.5 )
7.1.1.5.
Transm , attack
time, re
a) tran moment
whe
b) tran eding —
50 g bm Pg;
c) tran ted and
the low Pgg
and
d) trangmission duration i ¥ o when
the power returns t
+1,5d
ISS
4 [é
-34¢B
K
3
-50 dB
To  Te1 Te2 Te Tf Ts
T ) Start End
B Tralnlng sequenc CRC
IEC 296/08

Figure 12 — Power versus time mask
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Table 18 — Definition of timings for Figure 12

Reference Bits Time Definition

To 0 0 ms Start of transmission slot. Power shall NOT exceed
—-50 dB of Pss before T,
To—Ta 0-6 0-0,624 ms Power may exceed —50 dB of Pgs*
Ts Ts1 6 0,624 ms Power shall be within +1,5 dB or -3 dB of Pss*
T2 8 0,8324 ms Power shall be within +1,5 dB or -1 dB of Pss*

Te (includes 231 24,024 ms Power shall remain within +1,5 dB or —1 dB of Pss during
1 stuffing bit) the period Tg, to Te*
Tr (includes 239 26,146 ms Power shall be =50 dB of Pss; and stay below this
1 stuffing bit)
Ts 256 26,624 ms

regched zero and next slot begins (7).

Start of next transmission ti@ri?d\
Nuntil

S

)

71152

The me
signal g

The EU

A resolution bandwidth of 1 MHz, vid
used fof this measurement,

The analyser shall be i
be synchronised to th

the EUTQ

or from

7.1.1.5.

The tra
timings gi

7.1.2

7.1.21
7.1.21.4

Method of measurement

Purpose

* Tlhere shall be no modulation of the RF after the termination of transmissi<<(\l<<\\rm\ wer\h

X

this test

MHz and a sample detector ghall be

er shall
ternally,

sociated

The maximum usable sensitivity (data or messages, conducted) is the minimum signal level at
the receiver input, produced by a carrier at the specified frequency of the receiver, modulated
with the specified test signal, which will, without interference, produce a data signal with a
specified packet error rate (PER) after demodulation.
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7.1.21.2 Method of measurement
Message
Message »| Signal generator > Receiver measuring test
generator under test set
A
IEC 297/08

Figure 13 — Measurement arrangement

The megasurement procedure shall be as follows with reference to Figue 13:

a) the
man

b) the
and

c) the
The

where
Pryis't
Pty is the number of transmitted pack

d) the test shall be repea
manufacturer;

e) the est shall be r

manufacturer;
f) the estshaltte higl

g) the

man

h) the
man

i) repd
The

-10

71.21.38 Required results

P by the
3 device

served.

(1)

i by the

i by the

1 by the
i by the

quency.
eiver is

Maximum PER of 20 %.

7.1.2.2 Error behaviour at high input levels

7.1.2.2.1 Purpose

The error behaviour (performance) at high input levels is defined in the same manner as for
the measurement of the maximum usable sensitivity when the level of the wanted signal is

100 dB above the maximum wanted sensitivity.
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\ 4

Signal generator

Receiver

Message
measuring test

under test

set

A

IEC 297/08

Figure 14 — Measurement arrangement

The megasurement procedure shall be as follows:

a) the

b) the
be
manufacturer. The message measuring test set shall be~monito
rate|observed;

c) the
d) the
e) 200

measurement configuration shall be as shown in Figure 14;

7.1.2.2.8

The PER shall not exceed 2 % under ¢ an

7.1.2.3

7.1.2.3.1 Purpose

The cochannel
modulaﬂed signal wi
modulated signal, bot

e capability of the receiver to receive a
en degradation due to the presence of an unpwanted

by the
et error

wanted

7.1.2.3.2
N%
ggneratorA il
] .
Receiver Message
:: cCombimer > "t";':' > mnnmlsren;g tes
Signal

generator B

Figure 15 — Measurement arrangement

IEC 298/08

The measurement procedure shall be as follows with reference to Figure 15:

a) two generators A and B, shall be connected to the receiver via a combining network;

b) the wanted signal, provided by signal generator A, shall be at the lowest declared
frequency of the receiver and shall be modulated to generate test signal number 4;
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c)

the unwanted signal, provided by generator B, shall also be at the lowest declared
frequency of the receiver. Generator B shall be modulated to generate test signal number
3, either continuously or in the same time period as that used by generator A for test
signal number 4. The content of the wanted and unwanted signals shall not be
synchronised;

the level of the wanted signal from generator A shall be adjusted to —101 dBm for a Type 3
device and to —101 dBm for a Type 2 device;

the level of the unwanted signal from generator B shall be adjusted to —111 dBm for a
Type 3 device and —117 dBm for a Type 2 device;

the message measuring test set shall be monitored and the packet error rate (PER)
observed;

the {est shall be repeated at +1000 Hz offset from the lowest frequ
manpufacturer;

cy declared by the

h) the fest shall be repeated at —1000 Hz offset from the lowest by the

manpufacturer;
i) the fest shall be repeated at the highest declared frequency of the
j) the fest shall be repeated at +1000 Hz offset from the/hi i by the

manpufacturer;
k) the fest shall be repeated at —1000 Hz offset fro i by the

manpufacturer.
7.1.2.3.8 Required results
The PER shall not exceed 20 %.
7.1.2.4 Adjacent channel selectiv
71.24.1 Purpose
The adjpcent channel [selectivity i neasure of the capability of the receiver to rgceive a
wanted modulatgn ithe ing a given degradation due to the presenge of an
unwanted signal which differs . ffequency from the wanted signal by an amount equal to the
adjacenft channel separationfof whi he equipment is intended.
7.1.2.4.2 t

N
Signal \)
ggqnerato, v
4 Receiver Message
:: Combiner > u‘nd(fr > measurir:g test

teST S€t

Signal
generator B

IEC 299/08

Figure 16 — Measurement arrangement with messages

The measurement procedure shall be as follows with reference to Figure 16:

a) two generators A and B shall be connected to the receiver via a combining network;

b) the wanted signal, provided by signal generator A, shall be at the lowest declared

frequency of the receiver and shall be modulated to generate test signal number 4;
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c) the unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave with a deviation of +3 kHz. Generator B shall be at a frequency 25 kHz

above that of the wanted signal;

d) the level of the wanted signal from generator A shall be adjusted to a level of =101 dBm

for a Type 3 device and to -101 dBm for a Type 2 device;

e) the level of the unwanted signal from generator B shall be adjusted to —31 dBm for a type

3 receiver and —41 dBm for a Type 2 receiver;

f) the message measuring test set shall be monitored and the packet error rate observed;

g) repeat the above measurement with the unwanted signal 25 kHz below the wanted signal;

h) the test shall be repeated, steps b) through g), at the highest TDMA frequency declared

by the-manufacturer

7.1.2.4.3 Required results

The PER shall not exceed 20 %.

7.1.2.5 Spurious response rejection

7.1.2.51 Purpose

The spyrious response rejection is a measure of the ¢apabili eceiver to rgceive a
wanted [modulated signal without exceeding a given degradation due”to the presenge of an
unwanted modulated signal at any othe at'whic respnse is obtained.

7.1.2.5.

The m3 i o calculate the “limited frequency
range” d

a) list (

b) swit

c) freq H» fLoL
7.1.2.5.

The init 2y ge” and
shall then be{perfo quencies identified from this test and at “specific frequencies
of interg

To det S equencies at which spurious responses can occur the fpllowing
calculatjons/sha de:

a) calculation of the "limited frequency range":

The limits of the limited frequency range (LFRy, LFR o ) are determined from the

following calculations:

LFRHl :fLOH + (]F»] + IFZ +"'+IFN + SI”/2)

LFRLO =fLOL - (IF1 + [F2 ++[FN + SI"/2)

(2)
(3)

b) calculation of specific frequencies of interest (SFI) outside the limited frequency range:

These are determined by the following calculations:

1 Switching range corresponds to the frequency range over which the receiver can be tuned.

2 This may be a VCO, crystal, sampling clock, BFO, Numerically Controlled Oscillator depending on the design of

the equipment.
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where K is an integer from 2 to 4.
7.1.2.5.4 Method of measurement over the limited frequency range

Two methods are available for the measurements over the limited frequency range, one based
on SINAD measurements and the other based on PER measurements. Either method may be
used, but in each case shall be followed by the method of measurement at identified

frequencies.

Signal
ggnerator A M
\ 4
Receiver essage
—> : under easuring tesf
4 Combiner » tes Y
Signal
ggqnerator B
IEC 30p/08
7.1.2.5.5 2 i gncy range” using SINAD
The me
a) Two generat@ ) ected to the receiver via a combining network.
b) The|wanted s d by _geperator A, shall be at 161,975 MHz and shall be

mod

c) The d-by generator B, shall be frequency modulated with a
400 gviation of £ 3 kHz.

d) Initialty 3 unwahted) shall be switched off (maintaining the output impefance).

e) The »n generator A (wanted) shall be adjusted to — 101 dBm for Type 3 or
_ 91 A

f) The >’shall be noted (and shall be greater than 14 dB)

g) Sign e-switched-onand-adiustedto—31-dBmatthereeceiver

h) The frequency of the unwanted signal shall be varied in steps of 5 kHz over the limited
frequency range (from LFR o to LFRy)).

i) The frequency of any spurious response detected (by a decrease in SINAD of 3 dB or
more) during the search shall be recorded for use in the next measurement.

NOTE If the manufacturer’s specified receiver frequencies do not include 161,975 MHz, one of the manufacturer’s
specified receiver frequencies may be used as an alternative.

7.1.2.5.6 Method of search over the "limited frequency range” using PER or BER
measurement

The measurement procedure shall be as follows with reference to Figure 17:

a) Two generators A and B shall be connected to the receiver via a combining network.
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b) The wanted signal, provided by generator A, shall be at 161,975 MHz and shall be
modulated to generate test signal number 3.

c) The unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave giving a deviation of + 3 kHz.

d) Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).

e) The signal level from generator A (wanted) shall be adjusted to — 101 dBm for Type 3 or
— 91 dBm for Type 2 at the receiver.

f) The PER or BER shall be noted.

g) Signal generator B shall be switched on and adjusted to — 31 dBm at the receiver.

h) The frequency of the unwanted signal shall be varied in steps of 5 kHz over the limited
freqbency range (from LFR o o LFRy)).

i) The|frequency of any spurious response detected (by an increase’in"ei br BER)
during the search shall be recorded for use in the next measurepie

i) In the case where operation using a continuous packet stres i similar
method may be used.

NOTE |If of the mandfacturer’s

specified

7.1.2.5.

The me

a) Two k.

b) The| wanted signal, provided by g shall be
modulated to generate test signal

c¢) The|unwanted signa with a
400|Hz sine wave giving ency of
that|spurious respgnse bei

d) Initially, sign output
impg¢dance).

e) Thelsi : Jor-91
dBm

f) Sign | set to
- 31

g) For and the
spegi gnd note
the

NOTE Iflthe/manufacturer’s specified receiver frequencies do not include 161,975 MHz, one of the mandfacturer’s

specified keceiver frequencies may be used as an alternative

7.1.2.5.8 Required results

At any frequency separated from the specified frequency of the receiver by 50 kHz or more,
the PER shall not exceed 20 %.

7.1.2.6 Inter-modulation response rejection

7.1.2.6.1 Purpose

The inter-modulation response rejection is the capability of the receiver to receive a wanted
modulated signal, without exceeding a given degradation due to the presence of two close-
spaced unwanted signals with a specific frequency relationship to the wanted signal
frequency.
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7.1.2.6.2 Method of test
Signal
generator A L
Signal , Receiver Message
generator B Combiner — under measur?ng
test test set
—>
Stghal
generator C |
Figure 18 — Measurement arrangement for inter-
The measurement procedure shall be as follows with referen
a) threp signal generators shall be connected to the reee
b) the wanted signal, provided by signal generator/A,
the feceiver and shall be modulated to genera

c) the

d) the
wav

e) the
- 91

f) the
g) the

h) the
tran

requencies of

messag
EMisSsions:

e at a deviation of + 3 kHz;

signal level from generator
dBm for Type 2 ajt [

0

ency of

Hz sine

pe 3 or

nput;

ver 200

i) repdgat the me
(\ ab
est. N Gethor A Generator B Generator C
be
anted AIS Unmodulated Modulated
Signal (+ 500 kHz) (+ 1000 kHz)
1 162,025 MHz 161,525 MHz 161,025 MHz
(RATDMA
Tecelver)
1 Highest Highest operating Highest operating
operating frequency on which the frequency on which the
(Non- frequency on EUT can operate EUT can operate
RATDMA which the EUT
receiver) can operate — 500 kHz -1 000 kHz
2 Lowest operating Lowest operating Lowest operating
frequency on frequency on which the frequency on which the
(both which the EUT EUT can operate EUT can operate
RATDMA can operate
and non- + 500 kHz + 1000 kHz
RATDMA
receiver)
7.1.2.6.3 Required results

The PER shall not exceed 20 %.
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7.1.2.7 Blocking or desensitization

7.1.2.71 Purpose

Blocking is a measure of the capability of the receiver to receive a wanted modulated signal
without exceeding a given degradation due to the presence of an unwanted input signal at any

frequency other than those of the spurious responses or the adjacent channels.

Signal

generator A

measurin

) Receiver Message
Combiner > under ;
test t@

Signal
generator B

IEC 30
Figure 19 — Measurement arrangement fg 0 NG desensitisation

71.2.7.2 Method of measuremen

The megasurement procedure shall be as.follo

a) two|generators A and B, shall be (con eceiver via a combining net
shoyn in Figure 19;

b) the |wanted signal, ide igh erator A, shall be at the lowest o
frequency on whi e it (or receive for a non-RATDMA r
accgrding to the m 2 speeificationand be modulated with test signal nun

c) the unwante
0,5 |MHz to

+1 + 10 MHz avoiding those frequencies where
resp

d) initig nwanted signal) shall be switched off (maintaining the
imp | of the wanted signal from generator A shaII be adjJ

e) the
wheh the-frequ

RF signal level for signal generator B (unwanted signal) shall be adjusted to —
ency setting is less than + 5 MHz with respect to the frequency s
RF signhal generator A. For frequency settings of signal generator B that are eqd

p/08

work as

perating
eceiver)
hber 3;

hall be unmodulated and shall be at a frequency
a lowest declared frequency of the
Measurements arri sut-at frequencies of the unwanted signal at + 3

eceiver.
00 kHz,
purious

e output
sted to

23 dBm
ptting of

al to or

greater than + 5 MHz with respect to the frequency setting of generator A, the RF signal

level shall be adjusted to =15 dBm. This applies to Type 3 receivers only;

f) the RF signal level for signal generator B (unwanted signal) shall be adjusted to — 33 dBm
when the frequency setting is less than = 5 MHz with respect to the frequency setting of
RF signal generator A. For frequency settings of signal generator B that are equal to or
greater than £ 5 MHz with respect to the frequency setting of generator A, the RF signal

level shall be adjusted to — 25 dBm. This applies to Type 2 receivers only;
g) 200 packets shall be transmitted and the PER recorded;

h) repeat the test steps a) to f) with signal generator A tuned to the highest operating

frequency on which the EUT can receive as declared by the manufacturer.
7.1.2.7.3 Required results

The PER shall not exceed 20 %.
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7.1.3 Conducted spurious emissions at the antenna
7.1.31 Spurious emissions from the receiver
71.311 Purpose

Conducted spurious emissions to the antenna are any RF emissions generated in the receiver
and conveyed to the antenna terminal.

7.1.3.1.2 Method of measurement

Conducted spurious emissions shall be measured as the power level of any frequency
component to the antenna terminals of the receiver. The receiver antenna terminals are
connectied to a spectrum analyser or selective voltmeter having an input impédanee [of 50 Q
and the|receiver is switched on.

The mef@surement shall extend over the frequency range 9 kHz to 4

7.1.3.1.8 Required results

erminal shall not
in the frequency

The power of any spurious emission in the specified ra
exceed |- 57 dBm in the frequency range 9 kHz to
range 1|GHz to 4 GHz.

7.1.3.2 Spurious emissions fro

7.1.3.2.1 Purpose

Spurioup emissions are emission ier and
sidebanids associated wit

7.1.3.2.2 Method ¢

Conducted spuri@ nnected
to the artificial antenp m 9 kHz
to 4 GHE, excluding

7.1.3.2.

The poye any spurious emission outside + 62,5 kHz of the transmitting frequency ghall not
exceed requency range 9 kHz to 1 GHz and — 30 dBm in the fr¢quency

range 1

8 Functional tests

8.1 Tests for configuration method

For all of the functional tests the setup for the method of measurement shall be as defined by
the manufacturer:

e using standard configuration sentences via direct connection to an interface, or

e using standard configuration sentences via VDL, or

e using the manufacturer’s proprietary method.
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8.1.1 Configure test Message 21
8.1.1.1 Purpose

The purpose of this test is to ensure that Message 21 parameters can be entered into the
EUT and are retained after the power off/on cycle.

8.1.1.2 Method of measurement
Set-up the standard test environment.
a) Configure the EUT with the following parameters for transmission of Message 21:

AN b o QQ4922 4047
1 T VT, JI ToIoTFJIUT,

o |
o type of AtoN: “20” — Cardinal Mark North;
e rjame of AtoN: “TEST FLOATING AIS ATON STATION?;

e position accuracy: to accuracy of EPFS;

e gssigned position (longitude and latitude): “within off> es of | current
EPFS position”;

e dimension/reference for position: “A=B=C=D=5>
o type of EPFS: Enter EUT’s EPFS type (for example
e gff-position threshold: 200 m;

e det power level;

eceive orted, set channel 1 receiver to game;
.% ed, set channel 2 receiver to same;
= Real AtoN at indicated position;

e (qff-positionbeht S naintaincurrent transmission schedule”;
e detUTCI

e dhannel 1 set to channel 2087; i

e dhannel 2 set to channel 2088; if re

b) Remove power fr g min. Switch on the EUT. Read configuration from EUT.

NOTE btandard confi tences via configuration port: the Message 21 content is configured |using the

ns
m ACE-sentence’combination.
Btandar nfiguration sentences via VDL: the Message 21 content is configured via VDL using| Message

5 o%i%\tﬁe appropriate application identifier/function identifier and binary data.
8.1.1.3 Requir esults

Verify that configuration is:

a) accepted by EUT and that the parameters have been correctly set;
b) retained after power cycle.

8.1.2 Schedule mode A FATDMA Message 21 (single report, alternating channel
operation)

8.1.21 Purpose

Test that the AIS AtoN Station operates in accordance with the configured reporting schedule
(see 5.2.4.1).

8.1.2.2 Method of measurement

Set-up the standard test environment and use the configuration as defined in 8.1.1.
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a) Configure reporting of Message 21 to have the following parameters:

start on Channel 2;

start slot: 512;

reporting interval: 3 min;

frame for the first transmission in every UTC hour: UTC minute: 1;

start the EUT 2 min ahead of a schedule transmission.

b) Run the test over the hour and day boundary.

If Synthetic and Virtual AIS AtoN Message 21 reports are implemented (see 5.2.1.1.2):

c) Chahge the configuration of the EUT to be a Synthetiic AIS AtoN. Repeat the tesi.
d) Chapge the configuration of the EUT to be a Virtual AIS AtoN. Repgat'th

NOTE Btandard configuration sentences via configuration port: the Schedule fox Mode )smission
is configured using the AAR sentence.
Btandard configuration sentences via VDL: the schedule for Mode A FA ia VDL is
onfigured using Message 25 or Message 6 with the appropri identifier,
hind binary data.

8.1.2.3 Required results

Verify that the:

a) EUT ¢ both channels. EUJl starts
tran ~ ernate ahnels at the reporting|interval
with i d should not wait until UTC minute 1.
(The 10, 16, 22, 28, 34, 40, 46, 52 or 58
with|an increment of 6 mi S ssions shall occur in minutes 1, 7, 13,
etc.|with an incremen

b) repqrting behaviourN ¥ hour and day boundaries and trapsmitted
datq is correct;

If Synthptic and @

chedule

c) Mes

d) Mes

8.1.3 DMA Message 21 (dual report, dual channel operation)
8.1.3.1

Test th

5.2.4.2.F and transmits correct data.

8.1.3.2 Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.1.

a) Configure reporting of Message 21 to have the following parameters:

start Channel 1: start slot 512;

Channel 2: start slot: 612;

reporting interval: 3 min,

frame for the first transmission in every UTC hour: UTC minute 2;

start the EUT 2 min ahead of a schedule transmission.

b) Run the test over the hour and day boundary.
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NOTE Standard configuration sentences via configuration port: the schedule for Mode B FATDMA transmission

is configured using the AAR sentence.

Standard configuration sentences via VDL: the schedule for Mode B FATDMA transmissions via VDL is
configured using Message 25 or Message 6 with the appropriate application identifier/function identifier,

and binary data.
8.1.3.3 Required results

Verify that the:

a) EUT transmits Test Message 21 in the configured slots on both channels. EUT starts
transmission in the correct UTC frame and continues with the correct increment within one

reporting interval and should not wait until UTC minute 2;

b) repdg

datd is correct.

8.14 Schedule mode C FATDMA Message 21 (Single report, ¢
operation)

8.1.4.1 Purpose

The purpose is to test that the AIS AtoN Station operate
reporting.

8.1.4.2 Method of measurement
Set up {

a) Configure reporting of Message 21 to have t
e transmit channel: A ¢
e dtart slot: 512;

e reporting interval:
e frame for@'
e gtartthe E

b) Run]the test o 3
NOTE Standam\qﬁtio sent

in
r
ar ta\

8.1.4.3 Requi

ces via configuration port: the schedule for Mode C FATDMA tra

is conﬂgire g\s\e‘ R sentence.
btandard, configiration senténces via VDL: the schedule for Mode C FATDMA transmissions
i Message 25 or Message 6 with the appropriate application identifier/function

msmitted

hfigured

hsmission

ia VDL is
identifier,

Verify thatthe:

a) EUT transmits test Message 21 in the configured slots on the designated transmit
channel, EUT starts transmission in the correct UTC frame on the designated transmit
channel at the reporting interval within one reporting interval and should not wait until

UTC minute 1;

b) reporting behaviour is consistent through the hour and day boundaries and transmitted

data is correct.

8.1.5 Schedule mode A RATDMA Message 21 (Type 3) (single report, alternating

channel operation)

8.1.51 Purpose

The purpose of this test is to ensure that the EUT can be configured to operate in accordance
with 5.2.4.2, ensuring the slot selection is random within the 1 min interval and that the slot

reuse algorithm is properly implemented.
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8.1.5.2

Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.1 with a VDL

loading

of 10 %.

a) Configure reporting of Message 21 with the following parameters:
e FATDMA setup or RATDMA setup: RATDMA;

UTC minute for CH1: 1;
UTC minute for CH2: 4;

e time interval CH1: 360 (6 min);

° tHae mntarval CH?2:- 260 (68 min)
et rvadror===——90 oo+~

b) Apply a VDL load that necessitates intentional slot reuse and repea

NOTE

8.1.5.3

a) Verify that the EUT transmits Test Message 21:

btandard configuration sentences via configuration port: the schedule for’ Mode. A RATDMA tr
is configured using the AAR sentence.

Btandard configuration sentences via VDL: the schedule for Mode(A RATDMA(tran
onfigured using Message 25 or Message 6 with the appropriate applications}
hind binary data.

Required results

hsmission

ia VDL is

tion |identifier,

L es, and
L
L
Veri
b) Veri n ITU-R
M.1371.
8.1.6 Schedn@ 2 : ‘ age 21 (Type 3) (dual report, dual channel
operatio
8.1.6.1
The purpose/06 erate in
accordance
8.1.6.2 easurement
Set up the standard.igst environment and use the configuration as defined in 8.1.1 with a VDL
loading |0f. 10 %.

Configure reporting of Message 21 with the following parameters:

e FATDMA setup or RATDMA setup: RATDMA;
e UTC minute for CH1: 1;

e UTC minute for CH2: 4;

e time interval CH1: 180 (3 min);

e time interval CH2: 180 (3 min).

NOTE

Standard configuration sentences via configuration port: the schedule for Mode B RATDMA transmission

is configured using the AAR sentence.

Standard configuration sentences via VDL: the schedule for Mode B RATDMA transmissions
configured using Message 25 or Message 6 with the appropriate application identifier/functio
and binary data.

via VDL is
n identifier,
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8.1.6.3 Required results
Verify that the EUT transmits Test Message 21:

e using RATDMA so that the slot selection is random within the 1 min interval, with dual
reports on both channels;

e sending in correct intervals;

e with correct transmitted data.
8.1.7 Schedule mode C RATDMA Message 21 (Type 3) (single channel operation)

8.1.71 Purpose

The purpose of this test is to ensure that the AIS AtoN Station can be ¢
accordance with 5.2.4.2.

o.operate in

8.1.7.2 Method of measurement

Set up the standard test environment and use the configurati ith a VDL

loading jof 10 %.

Configufe reporting of Message 21 with the following
e FATDPMA setup or RATDMA setup: RATDMA;
e UTQ minute for CH1: 1;

e time|interval CH1: 180 (3 min).

: thexschedule for Mode C RATDMA tra

NOTE Btandard configuration sentences via [configurationnpo hsmission

ia VDL is

onfigured using Mess B\b identifier,
ind binary data.

8.1.7.3 Requ@r

Verify that the EUT tr

e usin h single

repd
e sending i

8.1.8.1 Purpose

The purpose of this test is to verify that the Message 6 operation of the EUT using the
implemented access methods.

8.1.8.2 Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.1 and
transmission schedule for Message 21 as defined in 8.1.2 with an “intended recipient” MMSI.
The recipient shall acknowledge the message.

a) Configure the EUT as defined by manufacturer’'s documentation for transmission of a
scheduled addressed binary data Message 6 with test binary data consisting of the bit
pattern Hex “7E 3B 3C 3E 7E” forming a message by setting the parameters for the
following operation modes, where implemented:

e FATDMA (see 8.1.2 for mode A setup; 8.1.3 for mode B setup; 8.1.4 for mode C
setup);
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e RATDMA (see 8.1.5 for mode A setup; 8.1.6 for mode B setup; 8.1.7 for mode C
setup);

e CSTDMA: time (hour, minute), channel(s), reporting interval.
b) Repeat the test without an acknowledgement from the intended recipient.

c) If possible to use externally generated data, repeat the test exceeding the maximum
length of Message 6.

d) Repeat the test for the maximum length of Message 6 by repeating the bit pattern Hex “7E
3B 3C 3E 7E” sequence in the binary data field.

8.1.8.3 Required results

Verify tHat the EUT coniinues transmitting Message 27 in all cases and that:

a) the message sent by the EUT conforms to message content, acce nel, slot

number and reporting interval,
b) the EUT behaves as configured;
c) the message is not sent;
d) the message is sent with the correct content.

NOTE CISTDMA access of Message 6 should comply with IEC
length.

VDL access and|message

8.1.9 Unscheduled transmission

8.1.9.1 Purpose

Unsche mpetent

authorit d alarm

conditio acturer.

This tesjt will verify the

8.1.9.2

Set up 1.1 and

transmi MMSI.

a) Intrg by the
man rer.

b) For rom the
inter

NOTE Btandard- |
BB\

2 sentences: an unscheduled message using standard format would be ABNI, ABK or

8.1.9.3 Required results
Check that the EUT continues to transmit Message 21 in all cases.

a) Check the message transmitted by the EUT conforms to message content, access
method.

b) Check that the EUT retransmits as configured.
8.1.10 Test Message 8
8.1.10.1 Purpose

The purpose of this test is to verify that Message 8 can be entered into the EUT.


https://iecnorm.com/api/?name=9f54575eb68f1bdb96a6327aa522f372

8.1.10.2

— 54— 62320-2 © IEC:2008(E)

Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.1 and
transmission schedule for Message 21 as defined in 8.1.2.

a) Configure the EUT as defined by the manufacturer’s documentation for transmission of a
scheduled binary data Message 8 with test binary data consisting of the bit pattern Hex
“7E 3B 3C 3E 7E” forming a message by setting the parameters for the following operation

mod

es, where implemented:

e FATDMA (see 8.1.2 for mode A setup; 8.1.3 for mode B setup; 8.1.4 for mode C
setup);

e RATDMA (see 8.1.5 for mode A setup; 8.1.6 for mode B setup; 8.1.7 for mode C

etup);

STDMA: time (hour, minute), channel(s), reporting interval.

b) If pgssible, use externally generated data, repeat the test exceedin

of M

c) Rep
3B 3

8.1.10.3
Verify th

a) the

number and reporting interval,

b) meg
Cc) mes

In all ca

NOTE C
length.

8.1.11

Repeat

8.1.12

Repeat

8.2 T

C 3E 7E” sequence in the binary data field.
Required results
at:

message sent by the EUT co cess method, chan

sage is not sent;
sage is sent with th

ests.for synchronisation accuracy

i length

Hex “7E

nel, slot

message

8.2.1
8.2.11

Implemented synchronisation modes and synchronisation error

Purpose

The purpose is to verify the implemented synchronisation modes and measure the

synchro

8.2.1.2

nisation error of the EUT.

Method of measurement

Set up the standard test environment and operate EUT in normal mode. Set the EUT reporting

interval

to 1 min for Message 21 and all other implemented messages.

Operate the EUT in all implemented synchronisation modes:

e EUT
e EUT

using UTC direct synchronisation;

using UTC indirect synchronisation;


https://iecnorm.com/api/?name=9f54575eb68f1bdb96a6327aa522f372

62320-2 © IEC:2008(E) — 55—

EUT using semaphore synchronisation.

Record VDL messages and measure the time between the nominal beginning of the slot
interval and the initiation of the ‘transmitter on’ function by evaluating the start flag and
calculating back to T..

8.2.

1.3 Required results

The synchronisation error with its additive jitter shall not exceed:

8.2.

8.2

The purpose of this test is to verify that the EUT can synchronj

8.2.

Set up
test con

.21 Purpose

1+ 104 ps using UTC direct synchronisation;

1+ 312 us using UTC indirect synchronisation;

1+ 312 us referenced to the semaphore’s synchronisation.

2 Synchronisation test without UTC (Types 2 and 3)

2.2 Method of measurement

following synchronisation states:

a)
b)

c)

d)

Record

8.2.

Verify t
case.

8.3.
8.3.

.|Choose

with the

Basg i i i enisation and no stations with dlirect or

UTq i

mobjle direct acting a
indirect synchronisation.

mobjle station indigati
synchronisatiol or_Base\Stati Wi TC indirect synchronisation.

Disable
syndhronisati

enalple internal sy

2.3

Verifydhat the EUT synchronises to the Base Station acting as semaphore.

or UTC

ith direct

internal

in each

Verify that the EUT synchronises to the mobile station acting as semapnore.
Verify that the EUT does not synchronise to any station.
Verify that the EUT returns to UTC direct synchronisation.

Tests for EPFS
1 Position source

1.1 Purpose

The purpose of this test is to verify that the position source correctly populates the fields in
Message 21.

8.3.

1.2 Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.1.
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record the EUT

loutputs

transmissions.

b) Repeat the test with a surveyed position.

8.3.1.3 Required results

Verify that:

a) the position and time stamp fields are valid;

b) the EUT has the correct parameter settings for “type of electronic position fixing device”
and “RAIM-flag”.

8.3.2 invatlidposition

8.3.21 Purpose

The punpose of this test is to verify that the EUT responds correct

an invaljd position.

8.3.2.2 Method of measurement

Set up |the standard test environment and use the

.f.1 and

transmission schedule for Message 21 as defined iyer from
generat|ng position fixes.

8.3.2.3 Required results

If the EPJT is configured to continue transmission wthe EUT transmits Message|21 with
the pargmeters latitude and longitude set t tavailable” and the time stamp is set t¢ “63”.

8.3.3
8.3.3.1

The pur]

8.3.3.2

Set up
transmi

b) Afte

Off-position

Purpo
pose of th§

verification of the off-position indicator in Message 21, the EUT EPFS anten

itlon.

.M.1 and

r\a shall

be moved-to off pnclhnn_

c) Mov

e the EUT EPFS antenna to be on-position.

d) If implemented, configure the EUT with off-position behaviour set to a new reporting
interval and the EUT EPFS antenna shall be moved to off-position.

e) After verification of the off-position indicator in Message 21, the EUT EPFS antenna shall
be moved to on-position.

8.3.3.3

Required results

Verify that:

a) message 21 has the off-position indicator field set to “0”;

b) message 21 has the off-position indicator field set to “1” within a time period stated by the
manufacturer and that the original reporting schedule has not changed;
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c) message 21 has the off-position indicator field set to “0” within a time period stated by the
manufacturer;

d) message 21 has the off-position indicator field set to “1” within a time period stated by the
manufacturer and that the original reporting schedule has changed to the new reporting
interval;

e) message 21 has the off-position indicator field set to “0” within a time period stated by the
manufacturer and the reporting interval returns to the original reporting schedule.

8.4 Additional messages
8.4.1 Receive addressed message (Types 2 and 3)

8.4.1.1 [—Purpose

The pulpose of this test is to verify that the EUT correctly receive
processs an addressed message.

and,(if\so\eonfigured,

8.4.1.2 Method of measurement

ved in 8./1.1 and
d messages and

Set up |the standard test environment and use the corf
transmission schedule for Message 21 as defined in 8
frame sfructure.

a) App je 6 \EUT tination) to the VDL.
b) App less ; igh“as destination) to tHe VDL.

8.41.3 Required results
Verify that:

a) EUT| receives and pro \ ih accordance with the manufgcturer’s
spegification;

b) EUT| does no{? e
8.5 Addditional fan

Tests fa

8.5.1 1fi of the receiver turn-on times (Types 2 and 3)

8.5.1.1

The purpose-aftthis test is to ensure that the operational time period for the receivery can be
configurled using the-Configuration port of the EUT or the appropriate VDL message.

8.5.1.2 Method of measurement
Set up the standard test environment and operate EUT in normal mode.

a) Configure the receiver turn-on times of the EUT with the following parameters:
e MMSI of the AtoN Station,
e receiver on or interval,
e time of first turn on period,
e duration of receiver wake up,
e interval between receiver activation.

Using the implemented methods (one or both) enter the appropriate data with the
parameter “receiver on or interval”.

b) Enter the appropriate data with a definition of a turn on interval.
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c) Query the ARW configuration of the receiver turn-on times via the configuration port using
the query sentence or other means provided by the manufacturer.

d) Query the ARW configuration of the receiver turn-on times via the VDL and define a
FATDMA slot for the VDL replay.

NOTE Standard configuration sentences via configuration port: the receiver turn-on times are configured using
the ARW sentence.

Standard configuration sentences via VDL: the receiver turn-on times are configured via the VDL using
Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data

8.5.1.3 Required results

Verify that:

a) the EUT receiver is turned on all the time;
b) the EUT receiver is turned on during the defined time period and

c) the EUT returns on a query with the appropriate message
senfence;

d) the |EUT returns on a query via the VDL with the a
assigned slot and channel using the appropriate application id

8.5.2 Test for configure proprietary AtoN contr
8.5.2.1 Purpose

The pur
AtoN. T

appropr

pose of this test is to ensure
T or the

8.5.2.2

Set up {

Using the/implem ry AtoN
control d

b) Que ence or
oth

c) Quefy the'p i for the

VDL|replay.

NOTE Standard configuration sentences via configuration port: the proprietary AtoN control data is configured
using the MCR sentence.

Standard configuration sentences via VDL: the proprietary AtoN control data is configured via the VDL
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary
data.

8.5.2.3 Required results
Verify that:

a) the EUT acts upon the received proprietary AtoN control data;

b) the EUT returns on a query with the appropriate message content via the Pl using the
MCR PI sentence;

c) the EUT returns on a query via the VDL with the appropriate VDL message on the
assigned slot and channel using the appropriate application identifier and binary data.
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8.5.3 Test for configuration of payload re-broadcast
8.5.3.1 Purpose

The purpose of this test is to ensure that the EUT can be commanded to rebroadcast the
payload or to define a new message for autonomous, continuous transmission. The payload
or new message type can be entered into the EUT using the configuration port of the EUT or
the appropriate VDL message.

If standard sentences are used, the AAR configuration with message type/id for a specific
MPR must precede the MPR to identify it as autonomous continuous transmission. If it is a
single transmission, this payload will be broadcast using the slots reserved by the AAR with
messag id/’rypp = 0 otherwise it will use the schedule defined hy the AAR for this essage

id/type.

8.5.3.2 Method of measurement

Set up the standard test environment and operate the EUT i
payload|re-broadcast function of the EUT with the following

igure the

e mespage type;

e mespage identifier;
e totallnumber of sentences;
e seqyence number;

e paylpad (encapsulated data, as defin
Using the implemented methods (one

o entefr the appropriateSAAR data t i dcast rates for AtoN Station me¢ssages
for the foIIowmg payloa

e enter the app e pay

NOTE Btandard c f| uration sentencésyvia tonfiguration port: the payload re-broadcast data is qonfigured

ising the MPR i&i@\q\/\
btandard co tion sentences via)VDL: the payload re-broadcast data is configured via the YDL using

ssage W|th proprlate application identifier/function identifier, and binarly data.

8.5.3.3

Verify th casts the appropriate VDL message with the correct data ¢ontent.

8.5.4 Test forforced broadcast
8.5.4.1 L “Purpose

The purpose of this test is to ensure that the EUT can be forced to broadcast a specified VDL
message via the Pl or the VDL.

8.5.4.2 Method of measurement

Set up the standard test environment and operate the EUT in normal mode. Enter the forced
broadcast data to the EUT with the following parameters:

e message type;

e message identifier;

e VDL channel for message transmission;

e time and slot message transmission;

e number of consecutive slots for message transmission.
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Using the implemented methods (one or both) enter the appropriate forced broadcast data to
the EUT.

NOTE Standard configuration sentences via configuration port: the forced broadcast data is configured using the
AFB sentence.

Standard configuration sentences via VDL: the forced broadcast data is configured via the VDL using
Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.5.4.3 Required results

Verify that the EUT transmits the requested VDL message at the defined time and slot.

8.5.5 Test for version information

8.5.5.1 Purpose

The purpose of this test is to ensure that the EUT can provide versi mation:

8.5.5.2 Method of measurement

Set up the standard test environment and operate the EUTN e node, Enter the query
for vers|on information to the EUT using the manufac

NOTE Btandard configuration sentences via configurat
DVER sentence and the response is provided usi

using the

ion\ port:

ssage 25

8.5.5.3 Required results
Verify that the EUT provide

8.5.6 Test for AFC ~ Ato

8.5.6.1 Purp?}
The purpose of this'te

onality.

8.5.6.2
Set up 1.1 and
transmi function

support

NOTE btandard- configuration sentences via configuration port: the list of supported functions is quefied using

he{QAFC sentehce and the response is provided using AFC.

SN & 4 . ST T el e ok : e L :
ariualu_LUTIITYyurativlrl STITICTILES Via VUL. UIT 1ol UT SUPPUTITU TUTIUUHUTTS 1S JUTTITU  Via 1T DL USIng
Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.5.6.3 Required results

Verify that the EUT provides the list of functions that are supported by the AtoN Station.

8.5.6.4 Test for assigning an encryption key for VDL configuration
8.5.6.4.1 Purpose

The purpose of this test is to ensure that the encryption key for VDL configuration can be
entered into the EUT using the configuration port or the appropriate VDL message.

In order to reset this key via the PI, the user must know the current encryption key. The initial
encryption key, when shipped from the manufacturer, will be all 0’s.
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8.5.6.4.2 Method of measurement

Set up standard test environment and operate the EUT in normal mode.

a) Con

figure the encryption key of the EUT with the following parameters:

e MMSI of the AtoN Station;

e current AES encryption key;

e new AES encryption key.

Using the implemented methods (one or both) enter the appropriate data with the correct
MMSI and the correct current AES encryption key.

b) Ente Ne appropriate gata with tne Qrre LV key

c) Quely the AES encryption key via configuration port using the queny sent br other

meaps provided by the manufacturer.

NOTE Duery via the VDL for the encryption key is not allowed.

NOTE ia_configuration port: enter the encryption key via the configuratio ntence or
hiny other means provided by the manufacturer. The sentenc Bllows for
he entire 128 bit encryption key to be entered.

Yia VDL: enter the encryption key via the VDL using Message or\Message™6 with the appropriate
hpplication identifier and binary data. The VDL messdge only allows\the least significant 56 pits to be
nodified.

8.5.6.4.3 Required results

Verify that:

a) the pew encryption key is accept ing transmission behaviour of the EUT

usinjg an encrypted VD i
b) the hew encryption key i eptedi by changing the transmission behaviour of the
EUT] using an encrypted nfi i

c) the EUT returps on\a Vi appropriate message content via the Pl using the AKE

sentence. @

8.5.7 Test for VD igu sing chaining (Types 2 and 3)

8.5.71

The pur| of thi verify that, if chaining is implemented, the AtoN Station gupports

receiving_i 3 ansmits

the resp

8.5.7.2

onse_back‘\through'the intermediate AtoN Stations to the Base Station.

measurement

Set up the standard test environment and use the configuration as defined in 8.1.1 and
transmission schedule for Message 21 as defined in 8.1.2. Introduce a Base Station that will
be issuing the configuration VDL sentences and at least two other AtoN Stations transmitting

Messag

e 21, one of which is the EUT.

Using the implemented method(s) establish a chain by configuring each AtoN Station with the
MMSI numbers for the parent and all child AtoN Stations. (for example the first AtoN in the
chain would have the Base Station as its “parent” and all other AtoN stations in the chain
would be “child” AtoN stations, the next AtoN in the chain would have that first AtoN Station
as the parent and all other AtoN Stations in the chain would be “child” AtoN Stations, and so

on).

Query the AtoN stations to verify the chain has been correctly established.
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Introduce, via the Base Station, a Message 25 with configuration information addressed to the
last AtoN Station in the chain.

Query the last AtoN Station to verify configuration.

NOTE Standard configuration sentences via configuration port: using the AID sentence, a chain is established by
defining the parent and all known children within each AtoN station in the link.

Standard configuration sentences via VDL: a chain is established by defining the parent and all known
children within each AtoN station in the link via VDL using Message 25 or Message 6 with the appropriate
application/function identifier and binary data.

8.5.7.3 Required results

Verify that:

a) the ¢hain is established;

b) the EUT functions correctly within the chain and at the end of r tranferring,

recgiving and initiating messages.
8.6 Tlest for BIIT
8.6.1 Purpose

The purpose of this test is to prove the correct respo b EUT to-its BIIT.

8.6.2 Method of measurement
Set up the standard test environment apdo | T in normal mode.

a) Disdonnect the antenng
b) Apply fault to the Cha
c) Apply fault to the Channe

d) Disgble the a@e
8.6.3 Requiredre

Verify th

a) the
b) RAT
c) RAT
d) theE

8.7 Transmitter shutdown procedure

8.71 Purpose

The purpose of this test is to verify that the transmitter has an automatic shutdown.

8.7.2 Method of measurement

Review the manufacturer’s declaration.

8.7.3 Required results

The manufacturer shall provide a declaration in the documentation that states the EUT will
function as required.
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8.8 Tests for power supply
8.8.1 Average power consumption
8.8.1.1 Purpose

The purpose of this test is to ensure that the power consumption of the AIS AtoN Station is as

stated in the manufacturer’s documentation.

8.8.1.2 Method of measurement

Set up the standard test environment and operate the EUT in normal mode. Configure

reporting of Message 21 to have the following parameters:

e trangmit power level: 12,5 W, or the manufacturer’s declared level;

e Chahnel 1 slots: 512 and 513;
e Chahnel 2 slots: 612 and 613;

e repgrting interval: 3 min.

The tegt shall be run for 30 min with 10 full duty cyc
consumption.

Optionally, repeat the test for RATDMA for the sa

8.8.1.3 Required results

110 % df the value stated in_the manufactu s(do

Verify that for 10 full duty cycles, the a erale powe

8.9 Elnvironmental

Tests $hall be ~done
environmental c'

810 ¢Q

IEC 60945,

ther test

8.10.1

‘Durability and

¢ averag¢ power

and reporting intefval.

umption of the EUT does nofl exceed

resistgnce to

EUT is

are not

tested maccordance wrth thrs standard The manufacturers declaratron shaII conflrm that

additional features,
Message 21 transmissions.

8.10.3 Manual
The manual shall include information concerning:

e external connectors, if applicable;

e correct installation of the unit and antennae;
e configuration;

e power consumption;

o firmware upgrades, if applicable;

including position accuracy augmentation,

do not adversely affect
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e configuration interface, including hardware and electrical details.
8.10.4 Marking and identification

Verify that marking and identification complies with 5.4.3.
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Annex A
(informative)

Proposed additional IEC 61162 AIS AtoN Station sentences

A.1 Standard IEC 61162 sentences

The standard configuration sentences should be as defined in the IEC 61162 series. The
electrical characteristics should be as specified by the manufacturer.

Subclayse—5-3-4-4—pre~ reRHEeWw—o he or data
exchange and for configuration of AIS AtoN applications. It includes exi es from
IEC 61162-1 with additional AtoN sentences as provided in this annex:
This anpex defines the format of input/output sentences specifi AlS AtoN
Stationg in accordance with the data structures of IEC 61162.
A.2 AAR - Configure broadcast rates for Ato) ommand
A.21 Description
This septence assigns the schedule ¢f s 21 and
other al een the
slots used for consecutive transmissions-¥ age. The AIS AtoN Station shoulld apply
the info and continuously transmit the VDL
messages until revised by
The Al$ AtoN Statio 3cej an_ AAR) Query for this information, will denerate
sentences for configure S : idi e current broadcast schedule. N¢gw AAR
assignments wil@r e existing
A.2.2 Configuration
$--AAR XXXXXXXXX,XX) X, X, XX, XX, XXXX,X. X, a*hh<CR><LF>
L—— Sentence Status Fldg
\ (see Note 7)
N L———Siot interval Channel 2
x (see Note 6)
L Start slot Channel 2
\ (see Note 5)
——————— UTC minute for Channel 2
L—————— UTC hour for Channel 2

(see Note 4)
_— Slot interval Channel 1 (see Note
L———————— Start slot Channel 1 (see Note 5)
UTC minute for Channel 1
UTC hour for Channel 1
Message ID Index (see Notes 3, 8)
Message ID (see Notes 2, 8)
MMSI (see Notes 1, 8)

——————— FATDMA or RATDMA/CSTDMA setup

6)

NOTE 1 The MMSI is defined in the AID sentence. This field contains the linkage between the MMSI definition
(AID), Message 21 configuration (ACF, and ACE) and scheduling (AAR) of Message 21 transmissions.

NOTE 2 Message ID is the message identification of the message being scheduled. When Message ID is O this
indicates that the slots being defined will be used for chaining messages. These slots are not reserved on
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the VDL via a Message 20 until the competent authority requires their use and will reserve the slots at
that time for the proper duration. These slots can be used for chaining or for MPR single transmission.

Message ID Index is used when there are multiple versions of a Message ID. This index value should start
at 1.

Used to select whether the AAR is configuring an FATDMA schedule or RATDMA/CSTDMA schedule (0
indicates FATDMA, 1 indicates RATDMA and 2 indicates CSTDMA)

For all messages which need to be transmitted in FATDMA mode, starting slot ranging from -1 to 2249
should be used. A value of —1 discontinues broadcasts of the message when the AAR sentence is sent to
the AtoN Station, and indicates that no message has been broadcast if the AAR sentence is received from
the AtoN Station. A null field indicates no change to the current start slot setting when sent to the AtoN
Station, and indicates that the start slot has not been set, i.e. is unavailable, when the AAR sentence is
received from the AtoN Station. For an RATDMA/CSTDMA transmission schedule, this field will be Null.

NOTE 6 For all messages which need to be transmitted, in FATDMA mode slot Interval r rom 0 to
24*60*2250;0nce per day) and in RATDMA/CSTDMA mode, time interval ran D*60) s. A
null field indicates no change to the current slot interval setting when ation, and
indicates that the slot interval has not been set, i.e. is unavailable, whe received
from the AtoN Station.
NOTE 7 This field is used to indicate a sentence that is a status report © figuration
ommand changing settings. This field should not be null.
IR’ = sentence is a query response
IC” = sentence is a configuration command to change setting
NOTE 8 4ing MPR,
s table is
A.2.3 Query via the cop
To query this sentence - 52-1 query structure. The query response
will comtinue until i e been
transferfed.
A.3 ACE - Ext
A.3.1
This sente nce 3 ritence are used to configure the AtoN Station parameters when
it is initi > ater in order to make changes to the way it operates. This sentence
support$ sy ation of the AIS AtoN Station operation
A.3.2 Configuration via the configuration port using the ACE sentence

$--AC E ,XXXXXXXXX, T, XXXX; X, X, X, C--C, XXXXXXXXXX, a, ThXCR>XLF>

NOTE 1

NOTE 2

NOTE 3

—— Dimensions (see Note 7)
Name of AtoN (see Note 6)
Synch lost behaviour (see Note 5)
Off-position behaviour (see Note 4)
———————— Acknowledgment procedure (see Note 3)
Off-position threshold (see Note 2)

AtoN status bits (see Note 1)

MMSI of the AtoN Station

l L— Sentence status flag (see Note 8)

AtoN status bits, indication of the AtoN status, default “00n.4": for a Virtual AtoN, this field should be
00hex. The three most significant bits represent the page ID.

The off-position indicator is generated when this threshold is exceeded (distance in metres).

Determines the behaviour of AtoN for message acknowledgement (Message 7 and 13):
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0 will provide acknowledgement as defined by manufacturer,

1 will not provide acknowledgement.
NOTE 4 Off-position behaviour:

0 — maintain current transmission schedule,

1 — use new reporting interval configured by AAR using message ID index.
NOTE 5 Synch lost behaviour:

0 — silent,

1 — continue as before.

NOTE 6 IName of the AtoN: maximum 34 characters.
NOTE 7 Reference point of reported position; should be given as dimension (aaabb

NOTE 8 This field is used to indicate a sentence that is a status report of figuration

ommand changing settings. This field should not be null.

IR’ = sentence is a query response,

A.3.3

To quer

A.4 ACF - General Atc
A.41 Description
This sentence a
Station pnd all o

A.4.2
$--ACF,

he AtoN

guration port using the ACF sentence

YYY.YYYY,a,X,XXXX,XXXX,XXXX,XXXX,X,XX,X,a*hh<CR><LF>
L Sentenc
Status flag
(see Notg 7)
— Virtual flag
(see Note 6)
— Type of AtgN
Power level
(see Note 5)
L— Tx Channel 2
(see Note 4)
————— Tx Channel 1 (see Note 4)
L——————— Rx Channel 2 (see Note 4)
L——————— Rx Channel 1 (see Note 4)
L——————— Position accuracy (see Note 3)
' Longitude — E/W (see Note 2)
Latitude — N/S (see Note 2)
Type of EPFS (see Note 1)
MMSI

U

NOTE 1 ldentifies the source of the position, see ITU-R M.1371 Message 21 parameter (type of electronic position
fixing device).

NOTE 2 Nominal or charted position.
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NOTE 3 0 = low > 10 m,
1 = high < 10 m; differential mode of DGNSS.

NOTE 4 VHF channel number, see ITU-R M.1084.

NOTE 5 0 = default manufacturer power level (nominally 12,5 W),
1 to 9 as defined by the manufacturer.

NOTE 6 Virtual AtoN flag
0 = Real AtoN at indicated position (default),

1 = Virtual AtoN,

2 = Synthetic AtoN (flag remains 0 in message 21 but the repeat indicator must

NOTE 7 This field is used to indicate a sentence that is a status report of current s
command| changing settings. This field should not be null.

IR’ = sentence is a query response,

“L” = sentence is a configuration command to change settings.
A.5 AFB - Forced broadcast command

A.5.1 Description

This sentence is used to force a transmissi indi DL message, this megsage is
already|known to the AIS AtoN Station f S X—or ACE/ACF/AAR configuration
commands.

A.5.2

$--AF B XX XXXXXXX,XX,

Start slot (see Note 1)
TC minute for start slot
UTC hour for start slot
A — Message ID index
Message ID

MMSI

NOTE 1 If the startstot is null, the AtoN Station will use RATDMA for transmission.

NOTE 2 This/field is uséd to indicate a sentence that is a status report of current settings or a corffiguration
ommand changing settings. This field should not be null.

“R’ = sentence is a query response

“C” = sentence is a configuration command to change settings.

A.6 AFC — AtoN function ID capability

A.6.1 Description

This sentence is used to provide the capability information of implemented function ID by the
EUT. This sentence is initiated with a QAFC and the response is the AFC.
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A.6.2 Query response via the configuration port for AFC
$--AF C,xxxxxxxxx, hhhhhhhhhhhhhhhh*hh<CR><LF>
t—— Status of implementation for each function ID (see Note 1)

MMSI

NOTE 1 Each bit corresponds to the function ID number and the bit value “0” indicates the function ID number is
not supported and “1” indicates supported. The most significant bit is function ID “0”.

A.6.3 Query request via the configuration port for AFC

To query this sentence, use the standard IEC 61162-1 query structure

A.7 AID - MMSI configuration for command

A.71 Decription

This septence is used to load, for an AtoN Station, its R IMSI(s).
The MMSI from the factory shall be as defined by the m ~Each\AtoN Station will
maintainf a table of its MMSI(s) and the messages associa ith ¢

A.7.2 Configuration via the configuration port\usi
$--AID,){xxxxxxxx,x,xxxxxxxxx,a,T*W>< >

status flag (see Note )
al, or chained (see Notg 4)

delete MN{SI (see Note 2)
Sl of the AtoN Station (see|Note 1)

NOTE 1 The MMSI of the i i € : initial factory setting should be defined by the
manufacturer, for e ¢ 0

NOTE 2 The indica@ e i e S If own statiop MMSI is
leleted it should 5 g settjing. If a Virtual AtoN is deleted, then all associated megsages for
hat Virtual Ate : :

NOTE 3

station is
station is

NOTE 4

7="Virtual/Synthetic AtoN;

“P” = parent AtoN in the chain;
“C” = child AtoN in the chain.

NOTE 5 This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

“R’ = sentence is a query response;
“C” = sentence is a configuration command to change settings.

A.7.3 Query via the configuration port for AID

To query this sentence, use the standard IEC 61162-1 query structure. The query response
will continue until all known AtoN MMSIs and types have been transferred.
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A.8 AKE - Configure encryption key command

A.8.1 Description

This sentence assigns the encryption key that will be used by the AES algorithm to
communicate configuration and status information via the VDL. This sentence allows for the
entire 128 bit encryption key to be entered, the user must know the current encryption key.
The initial encryption key, when shipped from the manufacturer, will be all 0’s.

A.8.2 Configuration via the configuration port for AKE

$--AKE,XXXXXXXXX,C--C, c--C,a*hh<CR><LF>
| | | L— Sentence status flag (see Note)
L J_ L—— New AES encryption key

—————— Current AES encryption key
————————— MMSI of the AtoN Station

NOTE This field is used to indicate a sentence that is a status report ¢ ettings or ‘a corffiguration

ommand changing settings. This field should not be null.
IR’ = sentence is a query response,

1C” = sentence is a configuration command to change sg
A.8.3 Query via the configuration port for A

To querl this sentence use the standard |

A.9 ARW -Configure the receiv

A.9.1 Description

This sentence defines ation of

receivell wake u

A.9.2

$--ARW|, XXX XXX ’ . X ,a*hh<CR><LF>

L— Sentence status flag (see Note 4)

——— Duration of receiver wake up (see Note 3)
————— Receiver wake up interval (see Note 2)
——— UTC minute

———————— UTC hour

Receiver on or interval (see Note 1)

MMSI of the AtoN Station

NOTE 1 0 = use interval setting as defined below;
1 = turn receiver on.

NOTE 2 Interval between receiver activation:
1 - 60 min if UTC hour is set to 24;
1-256 hif UTC hour is 0- 23;
(Note: 168 h is once per week).

NOTE 3 Maximum awake time (1 440 min is 24 h).

NOTE 4 This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

“R’ = sentence is a query response,
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“C” = sentence is a configuration command to change settings.
A.9.3 Query via the configuration port for ARW
To query this sentence use the standard IEC 61162-1 query structure.

A.10 MCR - Configure proprietary AtoN control command

A.10.1 Description

The payload of this sentence will be proprietary information used to control the AtoN Station.

A.10.2 | Configuration via the configuration port for MCR

$--MCR|xxxxxxxxXx,c--c,a*hh<CR><LF>
L—— Sentence status flag (see Note 1)
———— Payload up to the 80 character length

NOTE 1 This field is used to indicate a sentence that is a status
ommand changing settings. This field should not be nu

IR’ = sentence is a query response,

1C” = sentence is a configuration co
A.10.3

To quer

A.11 MPR - Messa

A.11.1 Descri@
This mgssage will be

gs or a corj

define g
messagr;f a specific MPR must precede the MPR to ident
autono i nission. If it is a single transmission, this payload
broadcd slots reserved by the AAR with message ID/message ID Index 3
will use ) )
A.11.2 on or function via the configuration port for MPR
$--MPRXXXXXXXXX,XX,XX,X,XX,XX,c--Cc,a*hh<CR><LF>

[ | || | | L_—— Sentence status flag (see Naote 3)

———————— Sequence number
———————— Total number of sentences
—————————— Broadcast behaviour (see Note 2)
Message ID index
Message ID (see Note 1)
MMSI

L I Payload

figuration

ad or to

s, continuous transmission. The AAR configurafion with

fy it as
will be
0, or it

NOTE 1 The following messages are supported by ITU-R M.1371 Messages 6, 8, 12, 14, 25, 26 and other

appropriate messages.
NOTE 2 0 = use AAR definition,

1 = use next available slot.
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NOTE 3 This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

“R’ = sentence is a query response,

“C” = sentence is a configuration command to change settings.
A.11.3  Query via the configuration port for MPR

To query this sentence, use the standard IEC 61162-1 query structure.

A.12 TSP - Transmit slot prohibit command

A.12.1 | Description

This sefptence is used to prohibit an AIS station from transmitting ip
AIS Stafion receiving this sentence should not use the next occurre
This septence is designed to be used to protect interrogatio

from Bgse Station transmissions and for use with AtoN Stafions.
Unique |dentifier is the AtoN Station Real MMSI.

A.12.2 | Configuration via the configuration port

$--TSP,¢--¢,x.X,x, HHMMSS.SS,Xx.X,X.X,X.X,X.X,X.X,X.X,X,X{a,3
L Sentence status flag ﬁsee Note 9)
Pibit duration control (see|Note 8)
Conseclutive time slots in third|block
(see Note 7)
of third block of consecufive time
(see Note 6)
secutive time slots in second blogk
(see Note 7)
Slot offset of second block of consecutive time
lots (see Note 6)
Consecutive time slots in first block (see|Note 7)

vV /

L2

AN

N
Stet-offset of first block of consecutive time slots
e (see Note 4)

(see Note 6)
Q Reference slot (see Note 5)
(\ annel selection (see Note 3)
equerptial identifier (see Note 2)
@ ee Note 1)

our, minute, and second of requested blocking gf slot
ined in\the AID sentence and is the MMSI of the Real AtoN.

NOTE 1

NOTE 2 T ntifier provides an identification number from 0 to 99 that is sequentially ass|gned and
is incremented fob each new TSP sentence. The count resets to 0 after 99 is used. This gequential
identifier is used/to identify the Base Station’s response to this TSP-sentence when it replies with a slot
prohibit status report (see TSR-sentence).

NOTE 3 1 = Channel 1,
2 = Channel 2.

NOTE 4 This is for record keeping. It contains the hour, minute, and second of this request.

NOTE 5 This is the slot from which the following slot offsets are referenced.

NOTE 6 Slot offset of the first slot in the block of slots to be blocked from use by the Base Station.
0 indicates no prohibited slots.

NOTE 7 Total number of consecutive slots to be blocked from use by the Base Station. The first slot of the block is
also part of the count. Therefore, the minimum value is 1.

1-5 = number of prohibited slots.

NOTE 8 This field is used to control the prohibited slots. This field should not be null.


https://iecnorm.com/api/?name=9f54575eb68f1bdb96a6327aa522f372

62320-2 © IEC:2008(E) ~73-

C = immediately restore for use all slots currently prohibited from use,

E = the slot prohibition expires for the slots identified in this sentence after their next occurrence,
P = prohibit the use of slots identified in this sentence. Slots are restored for use using “C” or “R”,
R = restore the use of slots identified in this sentence.

NOTE 9 This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

“R” = sentence is a query response,

“C” = sentence is a configuration command to change settings.

A.12.3 | Query via the configuration for TSP

To querl this sentence, use the standard IEC 61162-1 query structu

A.13 VER - Version

A.13.1 | Description

This sentence is used to provide identification \ device.
This septence is produced either as & re ) / The contents of fhe data
fields, gxcept for the unique identifie ce. The
unique |identifier is the AtoN Station\Real M haracter

requirement, a “multi-sentence message” may be

A.13.2 | Configuration
$--VERx,Xx,x,aa,c--C,Cp=C,C

Hardware revision (see Note 3)

— Software revision (see Note 3)

—— Model code (product code) (see Note 3
Manufacturer serial number (see Note 3 and 4)
Unique identifier (see Note 2)
Vendor ID (see Note 5)

\\\ Device type (see Note 1)
| \ Sequential message identifier (see Note 7)
= Sentence number (see Note 6), 1t0 9
\) Total number of sentences needed (see Note 6), {to 9

NOTE 1 Theideuvice f\]lpﬁ is used to irlnnfify the manufactured purpose of the device - Choice of the ddvice type
identifier is based upon the designed purpose of the device. It is set into the equipment based upon the

primary design of the device and remains constant even if the user defined talker identifier feature is used
(see BCF-sentence). For AIS device types, use one of the following talker identifier mnemonics:

AB: independent AIS Base Station;

AD: dependent AIS Base Station;

Al: mobile class A or B (see IEC 61993-2 and IEC 62287-1) AIS station;

AL: limited AIS Base Station;

AN: AIS aids to navigation station;

AR: AIS receiving station;

AS: AIS physical shore station;

AT: AIS transmitting station;
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AX: AIS simplex repeater station;

DU: duplex repeater station;

UP: microprocessor controller;

U#: (0 < # < 9) user configured talker identifier.

NOTE 2 The unique identifier is used for system level identification of a station, 15 alphanumeric character
maximum. For an AtoN Station, this is the Real AtoN MMSI number.

NOTE 3 The data field length may be 32 characters maximum. The length of 32 characters is chosen in order to be
consistent with similar data field lengths in the IEC 61162 standard. When large character lengths are
used and the 80 character sentence limit would be exceeded for a single sentence, a series of successive

VER sentences should be used to avoid the problem (using data fields 1 and 2 to ensure the multiple VER
\I\r\ltr\nr\no are—prepe :—! nnnnnnn ;nt d by th !:r\‘nnl\r). M II Fnlrln Sah I-\n ..nnrl Fr\- plavh‘ Fnlrln PPN talned |n

NOTE 4 The manufacturer’s serial number for the unit. Note, this “internal” manufa

hay not match the physical serial number of the device.

er may or

NOTE 5 Yendor identification.

NOTE 6 [)epending on the number of characters in each data field, it S itsentence
message” to convey a “VER reply.” The first data field specifies th 5 b needed,
minimum value 1. The second data field identifies the sente N

NOTE 7 The third data field provides the sequential message identifier) Thels i i ifief provides
h message identification number from 0 to 9 that-is 3 i i for each
ew multi-sentence message. The co a VER reply requiring multiple

entences each sentence of the mes essage identification pumber. It
2 repIy This allows for the possibility

hat other sentences might be mterleave W|th he\WWER s en collectively, contain a s|ngle VER
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Annex B
(informative)

AIS AtoN Station configuration structures

B.1 AIS AtoN Station configuration structures

This annex defines the binary data fields of VDL Messages 6 and/or 25 used by AIS AtoN
Stations to establish a communication protocol that allows for secure communication between
AIS AtoN Statlons and Base Stat|ons ThIS commumcatlon can establish a cham of AIS AtoN

Stations nable to
commu e binary
data fie

The AlS
field fo
required
128 bit boundary required for AES encrypted data in the binar

bundary
slots$ for the

Table B.1 — Parameter setting in Message 25for AlS AtoN<Station applications

Parameter Number of bits < / m }@tlon

Message |D 6 Ident fle}fg ﬁ{essa&{a 25; \a\w%s/Zé\/

Repeat indicator 2 Set tO/\QxIS }N\\I\Qﬂg\by |\n\tei=m/d|ate AIS AtoN Stations in & chain)
Source |0 30 MMSI of ion broadcasting message (must be changed by intermediate
AIS AtoN\Stations’in. a in)

Destinatign 1 \{ Set (is}eu\,h ged by intermediate AIS AtoN Stations in @ chain)
indicator A
Binary dara flag 1 [ %t\t\o (i\NMnged by intermediate AIS AtoN Stations in @ chain)

Binary dafa 1@ 2 < AE\S\@&W@ binary data; 120 bits of data 8 bits AES checksum

Total number of
bits JO\cgu ies 1 slot

T —w ter setting in Message 6 for AIS AtoN Station applications
Parameter Number of bits Description

Message |D 6 Identifier for Message 6; always 6

Repeat indicator 2 Setto O (s ot Thanged-by imtermediate AtSAtoN-Statioms—imm=a chain)

Source ID 30 MMSI of station broadcasting message (must be changed by intermediate
AIS AtoN Stations in a chain)

Sequence number | 2 Set to 0 (is not changed by intermediate AIS AtoN Stations in a chain)

Destination ID 30 Set to ‘@@@@@" (is not changed by intermediate AIS AtoN Stations in a
chain)

Retransmit flag 1 Set to 0 (is not changed by intermediate AIS AtoN Stations in a chain)

Spare 1 Not used. Should be zero. Reserved for future use.

Binary data 144 Application identifier (16 bits)

AES encrypted binary data (128 bits)

Total number of 216 Occupies 2 slots
bits
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Table B.3 — Message 25 or 6 function identifier used
for configuration and query via the VDL

For the application identifier the DAC is always 990 for an AIS AtoN station.

Function identifier

Description

Type

000000 (dec 0)

AID - change/create/delete AtoN MMSI

Configuration

000001 (dec 1)

AID - query

Query - request

000010 (dec 2)

AID - query

Query - response

000011 (dec 3)

ACF/ACE Part 1

Configuration

ec-4) ACE/ACE Part 2 Configu en
000100 (d ) 7'a+fe\
000101 (dec 5) ACF/ACE Part 3 ratlon

000110 (dec 6)

ACF/ACE Part 4

First 12 characters of AtoN name

000111 (dec 7)

ACF/ACE Part 5

Second 12 characters of AtoN name

AN

w\w

001000 (dec 8)

ACF/ACE Part 6
Third (last) 10 characters of AtoN ame-

\CBX ration

001001 (dec 9)

ACF/ACE content query F\\)/

Query - request

001010 (dec 10)

ACF/ACE conteMyP i } (

N

Query - response

001011 (dec 11)

ACF/ACE content\qgery\w

Query - response

001100 (dec 12)

AAR for FATDM

Configuration

001101 (dec 13)

AAR for RATDMA\

Configuration

001110 (dec 14)

Query - request

001111 (dec 15)

uery

BTNV
ORI

Query - response

010000 (dec 16)

Amw\w AN

Configuration

010001 (dec 17)

2

ARW —%ce\»{r tu

Configuration

010010 (dec 18)

<

Query - request

010011 (dec 19)

<

\@(\h\qu eﬁ'\/\/\/

g

Query - response

010100 (dec 20)/\

MC\R -\r'l\anufacturer’s AtoN control

Functional

010101 (deg-21)

"MCR “ggery

Query - request

010110 (c%xzz)

RN
&

M§R - query

Query - response

010111 (dec 23)

MPR - message payload re-broadcast

Functional

011000 (dec,24)

S

AFB - force a broadcast

Functional

011001 (dec\25)

VER - query for version information

Query - request

011010 (dec 26

VER - version information

Query - response

011011 (dec 27

AFC - query for AtoN function ID capability

Query - request

011100 (dec 28

AFC - AtoN function ID capability

Query - response

TSP - AIS AtoN prohibited slots

Configuration

011110 (dec 30

TSP - query

Query - request

011111 (dec 31

TSP - response

Query - response

100000 (dec 32

ACF/ACE content query

Query - request

)
)
)
011101 (dec 29)
)
)
)
)

100001 (dec 33

ACF/ACE content query response

Query - response
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B.2 AAR -Configure broadcast rates for AtoN Station message command

B.2.1 Description

This structure assigns the schedule of slots that will be used to broadcast Message 21 and
other allowed AIS AtoN Station messages. It provides the start slot and interval between the
slots used for consecutive transmissions for the message. The AIS AtoN Station should apply
the information provided by this structure to autonomously and continuously transmit the VDL
messages until revised by a new AAR structure.

The AIS AtoN Station, upon receipt of an AAR query for this information, will generate
structures for configured messages providing the current broadcast schedule. New AAR

assignrr ents will override existing AAR assignments.
B.2.2 Configuration via the VDL for AAR for FATDMAICSTDI\V(\ &
Parameter Number of D{?&Q&m\ \
bits
Bits 15-6 = 1111011 N
Application identifier 16 Bits 5-0 = 0011
Function identifier AAR e — FATMDA/CSTDMA
MMSI pf AtoN 30
Channjel 1
Enablg/disable 1
A <\(\
Messajge ID
hen’the message ID is O this indicates that the slots being
defined will be used for chaining messages. These slotp are
>t reserved on the VDL via a Message 20 until the conppetent
authority requires their use and will reserve the slots at|that
/\ time for the proper duration
Messajge ID i X To identify different versions of application specific megsages
per message type — for example Message 8 may have more
than one use. This index should start at 1
FATDI‘%Q\UT\C\Q@\W\ NE 0-23; 24 = UTC hour not available = default; 25-31 not §sed
FATDWA U |nute 6 0-59; 60 = UTC minute not available = default; 61-63 ngt used
FATDMA start SIM 12 For all messages which need to be transmitted in FATDMA
mode, starting slot ranging from 0 to 2249 should be usgd. A
value of 4095 (FFF) discaontinues hroadcasts of the me sage
when the AAR structure is sent to the AtoN Station, and
indicates that no message has been broadcast if the AAR
structure is received from the AtoN Station. A null field
indicates no change to the current start slot setting when sent
to the AtoN Station, and indicates that the start slot has not
been set, i.e. is unavailable, when the AAR structure is
received from the AtoN Station
FATDMA slot interval 24 For all messages which need to be transmitted in FATDMA
mode, Slot Interval ranging from 0 to (24*60*2250).
A null field indicates no change to the current slot interval
setting when sent to the AtoN Station, and indicates that the
slot interval has not been set, i.e. is unavailable, when the AAR
structure is received from the AtoN Station
Spare 16 Spare bits needed for 120 bits message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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B.2.3 Configuration via the VDL for AAR for RATDMA/CSTDMA

Parameter Nurgper of Description
its
Bits 15-6 =11110111102= 9904
Application identifier 16 Bits 5-0 = 001101, = 1349
Function identifier for AAR — RATDMA/CSTDMA
MMSI of AtoN 30 MMSI of AtoN
Message ID 6 This is an allowed message ID for AIS AtoN Stations
Message ID index 3 To identify different versions of application specific messages
per message ID- for instance Message 8 may have more than
Qne _Lise
RATDIMA or CSTDMA 1 0 — RATDMA; 1 - CSTDMA

RATDMA/CSTDMA UTC hour | 5 0-23; 24 UTC hour not available; 1 nof\us
for staft slot Channel 1

RATDMA/CSTDMA UTC 6 0-59; 60 UTC minute not avdilable;\61-63'\ndt use
minutg for Channel 1

RATDMA/CSTDMA UTC hour | 5 0-23; 24 UTC hour not available; 3\} notused
for staft slot Channel 2

RATDMA/CSTDMA UTC 6 0-59; 60 UTC minute nothavaitable; 61463 not used
minutg for Channel 2

RATDMA/CSTDMA Time 17
intervdl for Channel 1

D*60) s.

val

the AAR

RATDMA/CSTDMA Time 17

intervgl for Channel 2 <\(\

D*60) s.

val
ent to the AtoN Station, and indicates thaft the
has not been set, i.e. is unavailable, when|the AAR

structure is received from the AtoN Station

Spare < > 2 ( S\peye/bits needed for 120 bit message content

AES ehcryption checl@ﬁm 8 \/\ }equired for AES algorithm

Total bits { 8 )

B.2.4 Qu st ia the VDL for AAR

Number of A,
PN B bits Description

Bits 15-6 = 11110111102= 990+,
Bits 5-0 = 0011102 = 144,

Application identifier 16
Function identifier for a query retrieving all message types and
their broadcast schedule

MMSI of AtoN 30 MMSI of AtoN

Channel selection 1 0 — indicates Channel 1

1 — indicates Channel 2

The query response will only be sent on a single channel

UTC hour for start slot 5 0-23; 24 = RATMDA/CSTDMA is used all other FATDMA fields
ignored; 25-31 not used

UTC minute for start slot 6 0-59; 60 = UTC minute not available =default; 61-63 not used

Start slot 12 Starting slot for the query response

Spare 50 Spare bits needed for 120 bit message content
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Parameter Nunt:_ber of Description
its
AES encryption checksum 8 Required for AES algorithm
Total bits 128
B.2.5 Query response via the VDL for AAR
Parameter Nurgper of Description
its
Bits 15-6 = 11110111102= 9904,
Applichtion identifier 16 Bits 5-0 = 0011112 = 15+
Function identifier response to query‘retrieving altnessiage
types and their broadcast schedlﬂe’\ VQ\
MMSI pf AtoN 30 MMSI of responding AtoN
6 Total number of messages elng\bt%c stWtol\ — if the
Numbgr of messages to total exceeds what will e num of\slots\in"the qluery,
report then it is the compet ity’ sponsibility to quefy again
with the correct n}m.tg locati
Messajge ID 6 This is an alloy/d Mess e I or AIS\SAtoN Stations
3 To identif |fkgr’e;(,( ions ef ap\“rc/tlon specific messages
Messajge ldentifier \)Qr message f ple ssage 8 may have more than
Channjel Selection 1
eI 2
ill only be sent on a single channgl
FATDMA UTC hour -23 \\L)? TDMA is used all other FATDMA fields ignofed; 25-
A 31tnot used
FATDNIA UTC minute | & ()| '0:59; 50-TC minute not available default; 61-63 not uged
FATDMA start sl 1 Wmessages to be transmitted in FATDMA mode, sjarting
lotranging from 0 to 2249 should be used. A value of 4095
FF) discontinues broadcasts of the message when thg¢ AAR
structure is sent to the AtoN Station, and indicates that po
message has been broadcast if the AAR structure is reqeived
from the AtoN Station. A null field indicates no change tp the
current start slot setting when sent to the AtoN station, and
indicates that the start slot has not been set, i.e. is unayailable,
& when the AAR structure is received from the AtoN Statigpn
FATDM otm&va \) 24 For all messages to be transmitted in FATDMA mode, s|ot
interval ranging from 0 to (24*60*2250).
A null field indicates no change to the current slot interyal
setting when sent to the AtoN station, and indicates thaf the
slot interval has not been set, i.e. is unavailable, when fhe AAR
structure is received from the AtoN Station
Enable/disable 1 Enable or disable slot reservation
Enable =1
Disable = 0
Spare 10 Spare bits needed for 120 bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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