IEC 62287-2:2013(E)

Full docu

IEC 62287-2

Edition 1.0 2013-03

INTERNATIONAL
STANDARD

7\

i

ication equi nt and systems — Class B
identificati ystem (AIS) —

Maritime navigation and radiocc


http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2013 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC:
latest edition, a corrigenda or an amendment might have been published.

at prepares. and publishes

gu have the

Useful links:

IEC publications search - www.iec.ch/searchpub

The advanced search enables you to find IEC publications i i dictionary of electronic and
by a variety of criteria (reference number, text, technical ectrica ining”more than 30 000 terms and
committee,...). miti d French, with equivalent terms in
It also gives information on projects, replace 7 Also known as the International
withdrawn publications.

d
IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Pub Ilshe
details all new publications released i i

also once a month by email.

9,

sh to give us your feedback on this publication
e€d further assistance, please contact the
Cusfomer Service Centre: csc@iec.ch.

Documents

Document Sharing Hub

Full document details: IEC 62287-2 2013


mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

IEC 62287-2

Edition 1.0 2013-03

INTERNATIONAL
STANDARD

colour
inside

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE CODE XC

ISBN 978-2-83220-682-9

ICS 47.020.70

Warning! Make sure that you obtained this publication from an authorized distributor.
Documents

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission

Full document details: IEC 62287-2 2013


http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

-2- 62287-2 © IEC:2013(E)

CONTENTS

FOREWORD ...ttt et et e e e ettt e e et et e et e e e et e et e e e e e e e s e e eenns 7
LS Yo o o 1= Y PRSP 9
pA N\ (o] 4 4 =Y (Y LT = (T =Y g o 9
3 A VIAtiONS .o 10
4 General reqUIrEMENTS ..o e 11
AT GBNEIAL e 11
4.1.1 Capabilities of the Class B “SO” AlS ... e 11
4.1.2  QUAIIY @SSUIANCE ...ttt 11
4.1.3 Safety of operation .......c..coviiiiiii B P N 11
4.1.4 Additional features..........cooooiiiii i < N N 12
4.1.5 Functionality.......ccooiiiiiii S S N N 12
4.2 Manuals ..o N e N e e e 12
4.3 Marking and identification..............cooiiiiiiii i e NG N e NG e 12

Environmental, power supply, interference and safety € 1 N S

Performance requiremMents .........ooiiiiiiiiii e e e e e e e ee e
6.1 Internal proCesSSes ....cocvviiiiiiiiiiieiiieeee b e e O
6.2 Operating frequency channel
6.3 Internal GNSS receiver for positic

6.4 Identification.............cooooii N DG N N

6.5  AlIS INformation ... N s ettt
6.5.1 Informatio
6.5.2 i

6.6

6.7

7.1
7.2

7.2.1
7.2.2 Receiver characteristics ..o 20
7.2.3 Other characteristiCs ..o 21
7.2.4 Transmitter requirements. ... 22
7.3 LINK JAY T e 23
485 T B 1= o = - PR 23
7.3.2 Link sub-layer 1: Medium Access Control (MAC) ........coooeiiiiiiiiiini, 23
7.3.3 Link sub-layer 2: Data Link Service (DLS).......ccocoiiiiiiiiiiiiieecee 25
7.3.4 Link sub-layer 3: Link Management Entity (LME) ............ccooiiiiiiiiiinss 25
A S V=Y o Q= =Y PP Docuiients

Document Sharing Hub

Full document details: IEC 62287-2 2013


http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

62287-2 © IEC:2013(E) -3-

T4 GENEIAl e 29
7.4.2 Management of regional operating settings............ccocooiiiiiiiiiii i 29
7.4.3  Multi-channel operation ..o 30
7.5 TraNS PO LAY e 30
7.6  Presentation INterface ... 31
7.7 DSC receive capability ... 31
8 TSt CONAITIONS ..ot e et 31
Bl GBNEIAl e
8.2  Normal test CONAItIONS ... ..o e
8.2.1  Temperature and humidity ..o
8.2.2 POWEr SUPPIY oo [
8.3 Extreme test conditions .........ccoooiiiiiiii L G DN
8.4 Testsignals....ccooiiiiiiiiiii e o N DN N e

8.4.1 Standard test signal number 1
8.4.2 Standard test signal number 2
8.4.3 Standard test signal number 3
8.4.4 Standard test signal number 4

8.5 Standard test environment............ooii i N e D
8.5.1 Testsetup ..ocovvvvviiiiiininnnl,
8.5.2 Sensor test input ... <. N.....
8.5.3 Synchronisation....... ...\
8.5.4 Test signals applied to
8.5.5 Waiver for receivers |......

8.5.6

8.5.7

8.5.8

8.5.9
9 Power suppl
9.1
9.2

9.3

9.3.3  ReqUIred reSUIt .. ... 36
9.4 Performance tests / CheCKS ... 36
9.5 Under voltage test (Drown out) ... 37
S T Tt N U1 oo Yo F = 37
9.5.2  Method of teSt oo 37
9.5.3  ReqUIred resSUIt ... .. 37
9.6 Under voltage test (Short term) ... 37
LS TG Tt O U oo Yo T = 37
9.6.2  Method Of eS8t ..o 37
9.6.3 Required resuUlt ... .o 37
TO  OPEratioNal 1S TS ..uiuiiii i 37
101 GBNEIAL e D6EU 37 t
10.1.1 Tests by inspection.......ccoiiiiiiii i Ocug’en S

Document Sharing Hub

Full document details: IEC 62287-2 2013


http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

-4 - 62287-2 © IEC:2013(E)

10.1.2 Safety of Operation ... 38
10.1.3 Additional featUIreS.. ... 38
10.2 ModES Of OPEIratiON .....ei e 38
10.2.1 AULONOMOUS MOGE ... .t 38
10.2.2 SiNGlIe MESSAGES . .iuuiiiiiiei e 40
10.2.3 Polled mode / Interrogation reSpoNSe .........oviuiiiiiiiiiiiiieie e 43
10.3 Channel SelECHION . ... i
10.3.1 Valid Channels ...
10.3.2 Invalid Channels. ...
10.4 InterNal GINSS FECEIVET . ....uiii e et e
10.5 AlS information.........coooiiiii e e s
10.5.1 Information content...........coooiiiiiiiiiii L
10.5.2 Information update intervals
10.6 Initialisation period ... ..o e N e e e Ny e
10.6.1 PUIMPOSE e e e S i e e e e s N e P et e e eenaes
10.6.2 Method of measurement ... e N N e e
10.6.3 Required resuUlts .....oooiiiiiii e e e e 0N\ e o Nee s S pZn e e eneeenneneenennes
10.7 Alarms and indications, fall-back arrange
10.7.1 Built in integrity test.................
10.7.2 Transceiver protectior

10.8 Userinterface.........c........... ...
10.8.1 Status indic

11
11.2.3 Co-channel rejeCtion ... ... 56
11.2.4 Adjacent channel selectivity..........coiiiiiii i 57
11.2.5 Spurious response rejeCtioN ... 58
11.2.6 Intermodulation response rejection ..o 60
11.2.7 Blocking or desensitisation ............ccoiiiiiiii i 62
11.3 Conducted SPUrioUS E€MISSIONS ....uiiiii e 62
11.3.1 Spurious emissions from the receiver ............ccocooiiiiiiiii i, 62
11.3.2 Spurious emissions from the transmitter ... 63
12 Specific tests Of LiNK lay@r....ccoiiii e 63
12.1 TDMA SYNChrONISAtION .. .c.uii e 64
12.1.1 Synchronisation test using UTC direct and indirect..................cccoeiiiiinni. 64
12.1.2 Synchronisation test without UTC, EUT receiving semaphore.................. 64
12.2 Time division (frame format)..........ccooooiiiiiiiii e AL DOCUBBentS

Document Sharing Hub

Full document details: IEC 62287-2 2013


http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

62287-2 © IEC:2013(E) -5-

2 T ¥ Yo ¥ -
12.2.2 Method of measurement
12.2.3 ReqUIred reSUILS ...ouii e e
12.3 Synchronisation Jitter..... ..o
12,31 DefiNitioN oo
A T ¥ Yo ¥ -
12.3.3 Method of measurement
12.3.4 Required resuUItS ... e
12.4 Data encoding (bit StUffiNg) ....c.iiniii
2t B ¥ | oY 1=
12.4.2 Method of measurement
12.4.3 Required results ......ccoviiiiiiiiiiiieceeeeee N
12.5 Frame check sequence ..o AN N e N e
12.5.1 PUMPOSE o e s N e e e e e Ny e
12.5.2 Method of measurement
12.5.3 Required results ..... ..o N N N e em e et e e ee e eneenees
12.6 Slot allocation (Channel access protocols)
12.6.1 NetWork entry ..o e e e e N e
12.6.2 Autonomous scheduled transmissi
12.6.3
12.6.4
12.6.5
12.6.6
12.6.7
12.7

12.7.2 ans
13 Specific test

13.1 Regional g

13.

13.2.3 ReqUIred reSUILS ...iuii e 76
13.3 Invalid regional operating @r€as.........cc.i it 76
I TR Tt B ¥ oY 1= N 76
13.3.2 Method of measurement ... ... 76
13.3.3 Required test reSUItS .. ..o 76
13.4 Continuation of autonomous mode reporting interval ................cooooiiiiiiiiinn. 76
R g U Yo F - 76
13.4.2 Method Of teSt .oouiii i 77
13.4.3 Required resuUlt. ... 77
13.5 Slot reuse and FATDMA reservations ........cciviiiiiiiiiiiiie e 77
13.5.1 Method of measurement ... ... 77
13.5.2 Required resuUItS ... 77
13.6 Other fEAtUIES e e e e 77
Annex A (normative) DSC channel management...........coooviiiiiiiiiiiini D.Q.c.u.ments

Document Sharing Hub

Full document details: IEC 62287-2 2013


http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

-6- 62287-2 © IEC:2013(E)

Annex B (normative) Calculation of area Size.........c.ooouiiiiiiiiiii 86
71 0] [T o = o1 2 17278 PP 87
Figure 1 — OSI layer MOAel ... e 20
Figure 2 — Power versus time mMask ... 24
Figure 3 — Format for repeating four-packet cluster............oooiiii 32
Figure 4 — Measurement arrangement for Carrier POWEr .........cceiiniiiiiiiiee e, 51
Figure 5 — EMiSSiON MasK ... et e e e e e e e e e aaenas 53
Figure 6 — Measurement arrangement for modulation accuracy ............ccooeiiiiiiiiiiniineenn, 53

Figure 7 — Measurement arrangement ............c.ooooiiiiiiiiii e

Figure 8 — Measurement arrangement with two generators
Figure 9 — SINAD or PER/BER measuring equipment .....................
Figure 10 — Measurement arrangement for intermodulation
Figure 11 — Regional transitional zones ............cc.coiiiiiiiiii e

Table 1 — Dynamic information autonomous reporting jr
Table 2 — BIIT and reaction to malfunctions .............[.....0 .00 ... 0.
Table 3 — Position sensor fallback condjtions....

Documents

Document Sharing Hub

Full document details: IEC 62287-2 2013


http://avadocuments2026.com/doc/iec-62287-2-2013
http://avadocuments2026.com/doc/iec-62287-2-2013

62287-2 © IEC:2013(E) —7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
CLASS B SHIPBORNE EQUIPMENT OF
THE AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 2: Self-organising time division multiple access
(SOTDMA) techniques

FOREWORD

all national electrotechnical committees (IEC National Commlttees)
international co-operation on all questions concerning standardization in
this end and in addition to other activities, IEC publishes Internationa G
Technical Reports, Publicly Available Specifications (PAS) and eferred to as “IEC
Publication(s)”). Their preparation is entrusted to technical comn 3 E 2 ommittee interested
in the subject dealt with may participate in this preparatory work: i , governmental and non-
governmental organizations liaising with the IEC also parti¢ipatg i ion IEC collaborates closely
with the International Organization for Standardizatio conditions determined by
agreement between the two organizations.

onic fields. To
Specifications,

es and IEC Natlonal Commlttees for any personal injury, property damage or
whatsoever, whether direct or indirect, or for costs (including legal fees) and
publication, use of, or reliance upon, this IEC Publication or any other IEC

expenses arisi
Publications.

8) Attention is drawn te_the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention 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 62287-2 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
80/685/FDIS 80/691/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 rouments
Document Sharing Hub
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A list of all parts in the IEC 62287 series, published under the general title Maritime
navigation and radiocommunication and systems — Class B shipborne equipment of the

automatic identification system (AlS), can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability 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 bilingual version of this publication may be issued at a later date.

(\\

IMPORTANT - The 'colour inside' logo on the cov
indicates that it contains colours which are considere
understanding of its contents. Users should theref
colour printer.

h

is dpublication
r the correct
ument using a

Full document details: IEC 62287-2 2013
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
CLASS B SHIPBORNE EQUIPMENT OF
THE AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 2: Self-organising time division multiple access
(SOTDMA) techniques

1 Scope

national standards, as applicable.

The main differences between Class B “CS” (IEC
the Class B “SO”:

e covers all 25 kHz channels listed i

The following _doo in whole or in part, are normatively referenced in this document and
are indispensable for'ifs application. For dated references, only the edition cited applies. For
undated reference the latest edition of the referenced document (including any
amendments) applies.

IEC 60945:2002, Maritime navigation and radiocommunication equipment and systems —
General requirements — Methods of testing and required test results

IEC 61108 (all parts), Maritime navigation and radio communication equipment and systems
— Global navigation satellite systems (GNSS)

IEC 61108-4, Maritime navigation and radio communication 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 test results

IEC 61162 (all parts), Maritime navigation and radiocommunication equipment and systems

— Digital interfaces
7 Documents
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IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 1: Single talker and multiple listeners

IEC 61993-2, Maritime navigation and radio communication equipment and systems -
Automatic identification systems (AIS) — Part 2: Class A shipborne equipment of the universal
automatic identification system (AIS) — Operational and performance requirements, methods
of test and required test results

ITU Radio regulations 2012, Appendices

ITU-R Recommendation M.825-3:1998, Characteristics of a transponder system using digital
selective calling techniques for use with vessel traffic services and ship-to-ship identification

ITU-R Recommendation M.1084-5, Interim solutions for improved effi euse of the

band 156-174 MHz by stations in the maritime mobile service

ITU-R Recommendation M.1371-4:2010, Technical charactg
identification system using time division multiple access in th

automatic
le band

3 Abbreviations

AIS Automatic ldentification Syste
BER Bit Error Rate

BIT Built-In Integrity Tests

BT Bandwidth Time

COG
CRC
CSD
DGNSS
DLS
DSC
EUT

Satellite Service

wternational Maritime Organization
ITDMA Incremental Time Division Multiple Access

ITU International Telecommunication Union
LME Link Management Entity

MAC Medium access control

MMSI Maritime Mobile Service Identity

MSSA Multi-channel slot selection access

NM Nautical mile (1 NM =1 852 m)

NRZI Non Return to Zero Inverted

(ON] Open Systems Interconnection model
PER Packet Error Rate

Pl Presentation Interface

RAIM Receiver autonomous integrity monitoring Documents
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RATDMA Random Access Time Division Multiple Access

RF Radio Frequency
RR Radio Regulations
Rx Receive

SAR Search and rescue

SINAD Signal Interference Noise and Distortion ratio
SOG Speed over ground

SOTDMA Self Organised Time Division Multiple Access
TDMA Time Division Multiple Access

Tx Transmit

uTcC Universal Time Co-ordinated
VDL VHF Data Link

VHF Very High Frequency

VSWR Voltage Standing Wave Ratio
VTS Vessel Traffic Services

NOTE Abbreviations included in the IEC 61162 series are not/ spegifi ist. Refer to this series of

International Standards for these abbreviations.
4 General requirements

4.1 General

navigation of ships a
Traffic Services ).

as a means for liftoral States to obtain information about the craft, and
e as a VTS tool, i.e. ship-to-shore (traffic management).
4.1.2 Quality assurance

(See 10.1.1)

Manufacturers shall have a quality control system audited by a competent authority to ensure
continuous compliance with the requirements of this standard. Alternatively, the manufacturer
may use final product verification procedures where a competent authority verifies compliance
with the requirements of this standard before the product is put to the market.

NOTE The ISO 9000 series, as applicable, meets the requirements of a quality control system.

4.1.3 Safety of operation

(See 10.1.2)

Documents
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It shall not be possible for the operator to augment, amend or erase any program software
required for operation in accordance with this equipment standard. The manufacturer may
provide means to install software updates.

Data used during operation and stored in the system shall be protected in such a way that
necessary modifications and amendments by the user cannot endanger its integrity and
correctness.

4.1.4 Additional features
(See 10.1.3, 13.6)

Where equipment provides a feature that is additional to the minimu equirements and
options of this standard, the operation and, as far as is reasonably practicable, the
malfunction of such additional features shall not degrade the performarnce*ofithe equipment.

41.5 Functionality
The equipment shall operate in three modes (see 7.3.4.3):

e autonomous (default mode);
e assigned;

e interrogation.

4.2 Manuals

(See 10.1.1)

The manuals shall include the

5 Environmental, power supply, interference and safety requirements

(See Clause 9)

In addition to the specific requirements of this standard, the Class B “SO” AIS shall fulfil the
following general requirements as detailed in IEC 60945:

e inter-unit connection (electrical interfaces other than IEC 61162 are permissible);
e power supply;

o extreme power supply;

e excessive conditions;

e power supply short-term variation and power supply failure;

e durability and resistance to environmental conditions;
e interference; Documents

Document Sharing Hub
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e electromagnetic compatibility;

e compass safe distance;

o safety precautions;

e protection against accidental access to dangerous voltages;

e electromagnetic radiofrequency radiation.

The Class B “SO” AIS shall not enter an undefined or unstable state in case of under voltage.

The manufacturer shall declare the category of the equipment as follows:

a) portable;
b) protected from the weather;
c) exposed to the weather;

d) submerged or in continuous contact with sea water.

The Class B “SO” AIS shall be tested for compliance with
special-purpose and safety requirements of IEC 60945.

e exposed AIS equipment shall m
"Exposed" of IEC 60945;

6 Performan e

6.1 Internal proce

(See 10.1.1)

The Class B

band;
o at least one transmitter and two receiving processes for TDMA operation;
e a third receiving process for DSC channel management;

e a means for automatic channel switching in the maritime mobile band (by Message 22 and
by DSC). Manual channel switching shall not be provided;

e an internal GNSS position sensor, which provides a resolution of one ten thousandth of a
minute of arc and uses the WGS-84 datum only.

Documents
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6.2 Operating frequency channels

(See 10.3)

The Class B “SQO” AIS shall be designed to operate with 25 kHz bandwidth (see 7.2.3.3) in the
range from 156,025 MHz to 162,025 MHz of the ITU Radio Regulations 2012, Appendix 18
and in accordance with Recommendation ITU-R M.1084-5:2012, Annex 4.

The Class B “SO” AIS shall indicate its capabilities of channel operation in the VHF maritime
mobile band with the flag settings of Message 18 (see 6.5.1.3).

The DSC receiving process shall be tuned to VHF Channel 70 (see 7.2.3.7).

6.3 Internal GNSS receiver for position reporting

(See 10.4)

The Class B “SO” AIS shall have an internal GNSS receiver a
COG and SOG except for test purposes.

or position,

The internal GNSS receiver shall meet the following re
the IEC 61108 series:

er as specified in

e position accuracy; static and dynamic;
e COG/ SOG accuracy;
e position update;

e interference susceptibility;

o WGS-84 datum positi

a radio beacon. |
IEC 61108-4.

(See 10.8.3)

For the purpose © p and message identification, the appropriate Maritime Mobile Service
Identity (MMSI) number shall be used.

The unit shall be supplied with a default MMSI of “000000000” that is not a valid MMSI.

The unit shall check that any programmed MMSI is between 200000000 and 799999999 or
between 982000000 and 987999999 otherwise the unit shall reject the programming and not
be capable of transmitting.

6.5 AIS Information

6.5.1 Information content

(See 10.5.1)
6.5.1.1 Static and voyage related (Messages 19, 24A and 24B)

The list of static information shall include: Documents
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e identification (MMSI);

e name of ship;

e type of ship;

e vendor ID (unit should respond to interrogation for Message 24B);
e call sign; and

e dimensions of ship and reference for position.

The default value for type of ship shall be 37 (pleasure craft). Defaults for other static data
shall be chosen such that it is obvious that the equipment has been properly initialised, in
particular, the default MMSI shall be set to 000000000 and the equipment shall be designed
such that transmissions are inhibited with this default setting.

6.5.1.2 Dynamic (Message 18)
The list of dynamic information shall include:

e ship's position with accuracy indication and integrity sta
e UTC second when position fix was generated;
e course over ground (COG) from internal GNSS;

e speed over ground (SOG) from internal GNS

e true heading (optional).
6.5.1.3

The following information about confi active in the specific unit shall be

o type of AIS Class

e availability of minim
. availabilityo@,

The reporting interval\for Static and Voyage related information shall be every 6 min, when
data has been amended, or upon interrogation.

The reporting interval for dynamic information shall be as stated in Table 1.

Documents
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Table 1 — Dynamic information autonomous reporting intervals for Class B “SO” AIS

62287-2 © IEC:2013(E)

Nominal Increased
Condition reporting reporting
interval interval
Class B “SO” AIS Mobile Equipment moving <2 kn 3 min 3 min
Class B “SO” AIS Mobile Equipment moving at 2 kn to 14 kn 30s 30s
Class B “SO” AIS Mobile Equipment moving at 14 kn to 23 kn 15s 30s
Class B “SO” AIS Mobile Equipment moving >23 kn 5s 15s

reporting interval to “Increased Reporting Interval” in accordance with
50 % of the slots of each of the last four consecutive frames are free:

When the BIIT determine the positio
maintain a reporting interval of 3 min (s

6.5.3

(See 10.2.2.5)
Short safety-rel
14) shall not be previded:

NOTE IMO COMSAR.1/Ci
incorporated in AlS_equi

(See 10.6)

The AIS unit shalhbe operational within 2 min of switching on.

6.6 Alarms and indications, fall-back arrangements
(See 10.7)

6.6.1 Built-in integrity tests (BIIT)

The Class B “SO” AIS shall have BIIT which monitor the processes listed in Table 2.
Any BIIT failure shall set the error indicator as defined in 6.7.1.

The Class B “SO” AIS reacts to BIIT malfunctions as indicated in Table 2.
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Table 2 — BIIT and reaction to malfunctions

Test Reaction to Malfunction

AIS: Tx malfunction Stop transmission

AIS: Antenna VSWR exceeds limit | Continue operation

AlIS: Rx channel 1 malfunction Stop transmission on affected channel

AlIS: Rx channel 2 malfunction Stop transmission on affected channel

AIS: Rx channel 70 malfunction Continue operation?

AIS: general failure Stop transmission

AIS: UTC sync invalid Continue operation using indirect or senfaphor

synchronisation

AIS: display connection lost Continue operation with "Class B ay Flag" of
message 18 set to "0"

AIS: no sensor position in use Continue operation at 3 mig@re\g\ogir&in\heivaN

AIS: no valid SOG information Continue operation usy(g\bg =1 0\2§

AlS: no valid COG information Continue operation usi C\G\\KS\QE&\ >

AIS: Heading lost/invalid Continue operfﬂ/on u&%\ ng = §\1

a8 Alarm may be enabled/disabled depending/o\n %ysérp/co&figh@tion.

every 30 s;
e non-active al

e upon areleva
6.6.2 Transmit

An automati
case a trans
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6.6.3 Position sensor fallback conditions

Priorities and affected position report data (refer to ITU-R M.1371-4) shall be as in Table 3.

Table 3 — Position sensor fallback conditions

Affected data in Message 18

> g | o

= Position sensor status c& £ 7

) S > & = Position

= = o 7} =

(5 85 ) 3 Latitude / Longitude

o 8 E I
il N
N

1. | internal DGNSS in use (corrected; Message 17)° 1 Lat/L (internal)

o
C
=
%
[2]
>o

2. |internal DGNSS in use (corrected; e.g. beacon)d 18 UTC-s \Qa %)n (iMnal)
3. |internal GNSS in use (uncorrected)® 0P l{t\s\ 1 /@ L\at\/Lon (internal)
“Default to +91/+181

4. | no sensor position in | dead reckoning position
use

no position

.
A
(

a If RAIM available “1”; if not, default “0”.

The position accuracy flag shall be set as*defin

with the highest priority
upwards. During thjs’ peri

Power: power on
No transmission: the unit is not transmitting
Error: detection of an error as a result of the BIIT (see 6.6.1).

If an integrated display is provided, it shall:
e display received Messages 12 and 14 and the position report from AIS-SART in active
mode;

e provide means to enable or disable the AIS-SART test mode. All messages from AIS-
SART under test should only be displayed when the test mode is enabled;

e not display messages addressed to other stations;

e display active alarm conditions.
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6.7.2 Static data input

(See 10.8.3)

Means shall be provided to input and verify the static data prior to use.
It shall not be possible for the user to alter the MMSI once programmed.

6.7.3 External interfaces

(See 10.2.1.2)

To enable a user to access, select and display the information on a separate system, the
Class B “SO” AIS shall be provided with at least one interface.

The formats and protocol for this data stream shall be as defined b

The Class B “SO” AIS may be provided with an interface toi
provided, the input interface for sensor data shall be complia

6.8 Protection from invalid control comman

(See 8.5.8)

hysical layer, Link layer, Network layer, Transport layer) of
tion (OSI) model.
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Application
layer

Presentation
layer

Session
layer

Transport

layer
N N

Netw G
CHANNEL J

CHANNEL\1

Link }e??rLME

L%\Iayer LME

Myer DLS

)\/ﬁnk layer MAC

Physical layer

=
w0

re 1 — OSl layer model

Tx1/2

Rx 2

IEC 549/13

The physical laye esponsible for the transfer of a bit-stream from an originator out, on to
the data link. In addition to the specific requirements of this subclause, the physical layer
shall be designed in accordance with Recommendation ITU-R M.1371.

7.2.2 Receiver characteristics

(See 11.2, 11.3.1)

The technical characteristics as specified in Table 4 shall apply to the TDMA receivers.
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Table 4 — Required receiver performance

Receiver parameters Values
Results Wanted signal Unwanted signal(s)
Sensitivity 20 % per —107 dBm normal -
—101 dBm extreme
—104 dBm at +500 Hz
offset
Error at high input levels 2 % per —77 dBm -
10 % per —7 dBm -
Co-channel rejection 20 % per —101 dBm
Adjacent channel selectivity 20 % per —101 dBm (
Spurious response rejection 20 % per —101 dBm /\
Intermodulation response rejection 20 % per -101 dBm
Blocking and desensitization 20 % per -101 dBm \ gg\i?n (<5 MHz)
=1 m (>5 MHz)
Spurious emissions -57 dBm \)
—47 dBm

7.2.3 Other characteristics

7.2.31

(See Clause 11)

General transceiver charac

General transceiver characteristic

EEav
Q)

Symbol Low setting High setting
PH.RFR Reg.on{iré\bsge\\wquenc.es within RR 156,025 MHz 162,025 MHz
Apry/eQd
PH.CHS nnel in (en deglaccording to RR Appendix 18 25 kHz 25 kHz
i
PH.AIS1 \{S\\\Qef Mary}el 1) (2 087)° 161,975 MHz 161,975 MHz
PH.AIS2 AIS\Z\(\defauI\t\channel 2) (2 088)? 162,025 MHz 162,025 MHz
PH.BR Bit rate 9600 bit/s 9600 bit/s
PH.TS Training sequence 24 bits 24 bits
PH.TxBT Transmit BT product ~0,4 ~0,4
PH.RxBT Receive BT product ~0,5 ~0,5
PH.MI Modulation index ~0,5 ~0,5
PH.TxP Transmit output power 1TW 5W
2 See Recommendation ITU-R M.1084-5:2012, Annex 4.

7.2.3.2 Channel operation

(See 10.2.1.1)

The AIS shall be capable of receiving on two parallel channels and transmitting on two

separate channels. Two separate TDMA receive channels or processes shall
receive simultaneously information on two independent frequency channeis.
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transmitter shall be used to alternate TDMA transmissions on two independent frequency
channels.

Data transmissions and receptions shall default to AIS 1 and AIS 2 unless otherwise specified
(see 7.4.3 and Annex A).

7.2.3.3 Bandwidth

(See 11.1.3)

The Class B “SO” AIS shall operate on 25 kHz channels according to Recommendation
ITU R M.1084-5 and Appendix 18 of the ITU Radio Regulations 2012.

7.2.3.4 Modulation scheme

(See 11.1.4)

The modulation scheme is bandwidth adapted frequency
minimum shift keying (GMSK/FM). The NRZI encoded data ‘s
frequency modulating the transmitter.

7.2.3.5 Training sequence
(See 11.1.4)

Data transmission shall begin with\ a
consisting of one segment synchronisati
and ones (0101....). This sequence alway

7.2.3.6 Data encoding

(See 12.4)
The NRZI waveform i
in the level whe

7.2.3.7

(See Anne

The Class
(see Annex A).

all be capable of receiving DSC channel management commands

DSC receive function shall be provided at least in accordance with the time schedule
specified in ITU-R M. 1371-4:2010, Annex 7, Table 42.

DSC channel (channel 70) shall be monitored by a dedicated receiver or by switching one of
the TDMA receivers from the AIS channels to the DSC channel. In order to avoid a new entry
phase when switching back the time out values should be selected so that there is no time out
0 during the DSC receiving period.

7.2.4 Transmitter requirements

(See 11.1, 11.3.2)

Transmitter parameters shall be as given in Table 6.
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Table 6 — Transmitter characteristics

Transmitter parameters Requirement condition

Frequency error +500 Hz normal

+1 000 Hz extreme

Carrier power, high setting Nominal high transmit power shall be Conducted
5W.

+1,5 dB normal test conditions

+3 dB extreme test conditions

Carrier power, low setting Nominal low transmit power shall be Conducted
1TW.

+1,5 dB normal test conditions

+3 dB extreme test conditions

Modulation spectrum -25 dBc
-70 dBc
Modulation accuracy <3 400 Hz normal and extreme

Bit4 ... 31
Bit 32 ... 199 0101
Bit 32 ... 199 00001111

Transmitter attack behaviour P,-1dB

KH2) < f, < (F .+ 3,4 kHz) | Pout > (P, — 30 dB)

nom

nom

nom nom

Spurious emissions 9 kHz ... 1 GHz
{\ -30 dBm 1 GHz ... 4 GHz

~N

Transmitter release behaviour WG <1ms P_ to =50 dB
\ (F 4 kHz) <f, < (F, .+ 3,4 kHz) Py > (P, — 30 dB)

7.3 Link laye

(See Clause 12)
7.31 General

The Link layer specifies how data shall be packaged in order to apply error detection to the
data transfer. The Link layer is divided into three (3) sub-layers.

e Link sub-layer 1: Medium Access Control (MAC)
e Link sub-layer 2: Data Link Service (DLS)
e Link sub-layer 3: Link Management Entity (LME)

7.3.2 Link sub-layer 1: Medium Access Control (MAC)
7.3.21 General

The MAC sub-layer provides a method for granting access to the data transfer dium, i.e.
the VHF data link. The method used shall be a Time Division Multiple Access ‘TD mments
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using a common time reference. The Medium Access Control sub-layer shall be designed in
accordance with Recommendation ITU-R M.1371.

7.3.2.2 Synchronisation

Synchronisation is used to determine the TDMA frames and individual time slots so that the
transmission of the AIS message is performed within the desired slot. The synchronisation for
Class B “SO” AIS shall be UTC direct or UTC indirect mode. Class B “SO” is not allowed to
act as Semaphore.

The Class B “SO” AIS shall meet the timing requirements set out in ITU-R M.1371 for UTC
direct and indirect.

7.3.2.3 VDL access

(See 11.1.5)

The transmitter shall begin transmission by turning on the R
start (7).

The transmitter shall be turned off after the last bit
transmitting unit; nominal transmission end is T (asg

+1,5dB

-1dB
-3dB

-50 dB

sequence
IEC 550/13

Figure 2 — Power versus time mask

The access to the medium is performed as shown in Figure 2 and Table 7.
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Table 7 — Definitions of timing for Figure 2

Reference bits Time Definition
ms

Ty 0 0 Start of transmission slot. Power shall NOT exceed
—-50 dB of P  before T,

Ty Oto6 | 0to 0,625 Power exceeds —50 dB of P

Ty Tgy 6 0,625 Power shall be within +1,5 or =3 dB of P

Tgy 8 0,833 Power shall be within +1,5 or =1 dB of P ¢ (start of

training sequence)

Te (includes 233 24,271 Power shall remain within +1,5 or —1 dB of Py during the

1 stuffing bit) period Tg, to T

Te (includes 241 25,104 Power shall be =50 dB of P, and st below this

1 stuffing bit) Q\

Tg 256 26,667 Start of next transmission\%;%Kiod )

7.3.2.4 VDL state

(See 13.5)

Each slot can be in one of the following

e Internal Allocation:
transmission;

e External Allocati
e Available: né;}?
candidate for slo

e data link activationand release;

e data transfer; or

e error detection and control.

The Data Link Service sub-layer shall be designed in accordance with Recommendation
ITU-R M.1371.

7.3.4 Link sub-layer 3: Link Management Entity (LME)
7.3.41 General

The LME controls the operation of the DLS, MAC and the physical layer.

The Link Management Entity sub-layer shall be designed in accordance with
Recommendation ITU-R M.1371.
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7.3.4.2 Access algorithm for transmissions

(See 10.2.2.6)

Class B “SO” shall respond to interrogations in the slots allocated when the slot “off set” is
provided in the Message 15 where the minimum slot offset is 10 slots.

Class B “SO” shall select slots using ITDMA to respond to interrogations that do not provide a
slot “off set”. The response shall be transmitted within 30 s. In the event that ITDMA cannot
allocate slots within 30 s, RATDMA shall be used.

The total number of slots for Class B “SO” transmissions of Messages 6, 8, 25 and 26 shall
not exceed 3 slots in any frame. The maximum length of Messages 6, 8 and~26 is 2 slots per
Message.

Class B “SO” shall not retransmit Message
received.

7.3.4.3 Modes of operation
7.3.4.3.1 Three modes

There shall be three modes

e Autonomous (defa
e Assigned

e Interrogation

7.3.4.3.2

(See 10.2.1)

reporting. Message 24B shall be transmitted within 1 min of Message 24A transmission.

The Class B “SO” AIS shall be able to receive and process Messages at any time except
when affected by its own transmission.

7.3.4.3.3 Assigned

(See 12.6.5)

A Class B “SO” AIS station operating in the assigned mode shall use a transmission schedule
assigned by Messages 16 or 23. The assigned mode command may assign a new reporting
interval or time slots to be used for Message 18. The minimum reporting interval is 5 s.

The Assigned Mode shall affect only the reporting interval of Message 18, and no other
behaviour shall be affected. Class B “SO” AIS shall maintain a reporting interval of 6 min for
Message 24A and 24B, regardless of any assignment command.

Class B “SO” AIS shall be put in the assigned mode when all of the following criterimé"]ments
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