IEC 62287-1:2017-04 RLV(en)

IEC 62287-1

I NTE RNATIO NAL REDLINE VERSION
STANDARD

3
Q
Q\
>
N @ 5
3
Qv
O@
\Z
S\

Maijitime navigation and radiocommunicatio uipment and systems — Class B
shipborne equipment of the automatic ide ation system (AIS) —

Part 1: Carrier-sense time division muIt@access (CSTDMA) techniques



https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 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 that prepares and, publishes
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. Please make sure that you hgve the
latest gdition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue Electropedia - www.electropedia.org

The sgtand-alone application for consulting the entre  The world's leading online ‘dictionary of electronic and
bibliogfaphical information on IEC International Standards, electrical terms containing 20 000 terms and definitjons in
Technical Specifications, Technical Reports and other  English and French, with ‘equivalent terms in 16 adglitional
documents. Available for PC, Mac OS, Android Tablets and languages. Also knoéwn as the International Electrotefhnical
iPad. Vocabulary (IEV)online.

IEC pyblications search - www.iec.ch/searchpub IEC Glossary-=std.iec.ch/glossary

The adlvanced search enables to find IEC publications by a 65 000 electrotechnical terminology entries in English and
variety] of criteria (reference number, text, technical  French-extracted from the Terms and Definitions clgquse of
commiftee,...). It also gives information on projects, replaced  IEC publications issued since 2002. Some entries have been
and wifhdrawn publications. collected from earlier publications of IEC TC 37, 77, 86 and
IEC Jyst Published - webstore.iec.ch/justpublished PR

Stay t}a to date on all new IEC publications. Just Published¢>, IEC Customer Service Centre - webstore.iec.ch/csc
details| all new publications released. Available online and\~ If you wish to give us your feedback on this publication or
also orce a month by email. need further assistance, please contact the Customer $ervice

Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1

Edition 3.0 2017-04
REDLINE VERSION

INTERNATIONAL
STANDARD

“colour
inside

Maritime navigation and radiocommunicatiop-€quipment and systems — Class B
shipborne equipment of the automatic identification system (AIS) -
Part 1: Carrier-sense time division multiple'access (CSTDMA) techniques

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 47.020.70 ISBN 978-2-8322-4217-9

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

-2- IEC 62287-1:2017 RLV © |IEC 2017

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 8
INTRODUGCTION ..o e e e 10
1 ST e o] o 1Y OO PP 11
2 NOIMALIVE FEFEIENCES .. oeie i e 11
3  Terms, definitions and abbreviated terms ..o 12
3.1 Terms and definitioNS. . ... 12
3.P ADDrevialed Term S .. e e 12

4 Seneral reqUIrEMENTS ... e e p s .14
4.1 GENEIAl. .. A L ... 14
1.1.1 Capabilities of the Class B "CS" AlIS ... e e ... 14
1.1.2 QuAlitYy @SSUMANCE ... ..uiiiiiii e M .14
1.1.3 Safety of operation ... AL .. 14
1.1.4 Additional features.........cooooiiiiiiiiii e R .14
1.1.5 Modes of operation ..........cocoeiiiiiiiii e G M ...15

4.p ManUalS ... e .15
4.8 Marking and identification ... NS, .15
Environmental, power supply, interference and safetytequirements .......................... .16
Performance requiremMents.......c.oooviiiiiiiiie O ...16

6./ L0070 0] o To 17 11 To T o IS P ...16
6.p Operating frequency channels.......... 0 A7
6.B GNSS receiver for position reporting.......ccooveiiii i L7
6.4 Identification .. ..o s AT
6.p AlIS information ... ...18
5.5.1 Information Content. m. ..., ...18
5.5.2 Information reporting intervals ...........oooiiiiiii .19
5.5.3 Permissible initialisation period.............coooiiiiiiii .19

6.p Alarms and indications, fall-back arrangements ... ...19
5.6.1 Integritysand proteCtion ... ...19
5.6.2 Transmitter shutdown procedure ... ...19
5.6.3 Position sensor fallback conditions ...........cooiiiiiiiiiiiii e ...20
5.6.4 SOG/COG sensor fallback conditions ..........cooeiiiiiiiiiii e .21

6.[/ USBr INTEITACE ..o e ...21

5. 7.1 Indicators and diSPlay ......oouoeii i ...21

p. 7.2 Staticdatainput ...........o.cooeeiiiiii e .. 21
6.7.3 External interfaces. ... 21

6.8 Protection from invalid control commands ... 21

7 Technical reqUIrEmMENtS ... e 22
7.1 (=Y o 1= - | PPN 22
7.2 P Y SICAl LAY O e 22
7.2.1 GBNEIAl e 22
7.2.2 Transceiver characteristiCs ..o 22
7.2.3 Transmitter reqQUIremMENtS ... 24
7.2.4 Receiver requiremMents . .. ... 24

7.3 T ] G = 1= 25

7.3.1 GNEIAL e 25


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1:2017 RLV © IEC 2017 -3-

7.3.2 Link sublayer 1: Medium access control (MAC).........cociiiiiiiiiiiiiiiee,
7.3.3 Link sublayer 2: Data Link Service (DLS)....cc.ccooiiiiiii e,
7.3.4 Link sublayer 3: Link management entity (LME)...........ccoooiiiiiiiiiiieen,
7.4 NETWOIK JAYEE ... e
7.4.1 L= a1 =Y PPN
7.4.2 Dual channel operation ....... ..o e
7.4.3 Channel ManagemeENt ... .o
7.4.4 Distribution of transmission packets..............ooi
7.4.5 Data link congestion resolution ....... ...
7. Y RIS oo A 3P
y.5.1 LT o= = | P N
y.5.2 Transmission PACKetS ..ot A
y.5.3 Sequencing of data packets ... e
7.p Digital selective calling (DSC)......ccoiviiiiiiiiiii et D,
8 (@St CONAILIONS .o el e
8.1 GeNETAl .. O R
8.p Normal and extreme test conditions ... Geld
B.2.1 Normal test conditions ... L
B.2.2 Extreme test conditions ... NS
8.B Test signals ..o O
B.3.1 Standard test signal number 1 ...
8.3.2 Standard test signal number 2 ... ... .0
3.3.3 Standard test signal NnuUMbeEr 3 ...
3.3.4 Standard test signal number 4 ...
B.3.5 Standard test signal NnUMber s ... ... .o
8.4 T eSSt arraNgEemMENES .o e e
B.4.1 Standard test environment ...
B.4.2 Modes of operation of the transmitter................cooiiiiiiiiii i,
8.4.3 Common test cohditions for protection from invalid controls.......................
B.4.4 Measurementuncertainties ... ...
9 Power supply, environmental and EMC tests ........ccooiiiiiiiiiiii e
aq LI T =T L 2= P
9.p ViIbration/SNOCK ... e
D.2.1 Y21 o] =1 1 T ] o I
D.2.2 0T 0 o]
9.B Rerformance tests/Checks ... ..o
9.4 Undervoltage test (brown Out) .......coiiiiiiiii
9.4.1 P U DO . e
9.4.2 Method Of teSt. . o e
9.4.3 ReqUIred resUIL .. . e
10 Operational 1SS . e e
O T 7= o Y =Y

10.1.3 Additional featUIreS.......oeii
10.2  Modes Of OPEIratioN .. oe.iie e
10.2.1 AULONOMOUS MOAE ...
10.2.2 ASSIGNEA MOUE ... e e

10.1.1 QUANITY @SSUMANCE .. ettt
10.1.2 Safety of Operation ...

10.2.3 Polled mode/interrogation reSPONSE........c.ovuiiiiii i


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

-4 - IEC 62287-1:2017 RLV © |IEC 2017

10.3 Messages extending one time period ... 54
10.3.1 Method Of MEaSUrEMENT ... ... e 54
10.3.2 ReqQUIrEd reSUILS ..ovii e 54

10.4  Channel SeleCtiON ... e 54
10.4.1 Valid Channels ... 54
10.4.2 INValid Channels. . ... 54

10.5  INternal GNSS r8CEIVET ..cuuii e e e 54

10.6  AlS INfOrmMation ... e 55
10.6.1 Information content. ... 55

0.6.2 TNTOrmMatioN UPAale TalS .. e e e eneeansnnnnarnannnnsnannennnneenden ...56
1Q.7  Initialisation Period. ... ..o e N e ...57
10.7.1 Method of MeasuremMeNt ... ... A e ...57
10.7.2 Required results ... e e ...57
1Q0.8 Alarms and indications, fall-back arrangements .......................... L ...57
10.8.1 Built-in integrity test. ..o A A e ...58
10.8.2 Transceiver protection ... ... T e ...58
10.8.3 Transmitter shutdown procedure..........ccovviviiiiiiie i i, ...58
10.8.4 Position sensor fallback conditions ... ...58
10.8.5 SPEEA SENSOIS...uiviiiiiiieiieiieieie e e e e ...59

10.9  USerinterface ..o O e ...59
10.9.1 DiSPIAY et ...59
10.9.2 Message display....ocooviiiii S, ...59
10.9.3 Static data iINPUL ... A e ...60
10.9.4 External interfaces.. ... G ...60

TT  PhYSICAl 1SS e ...60

111 TDMA rANSMI O o e ...60
11.1.1 FrEQUENCY BITON o et ...60
11.1.2 (021 A=Y ol o Yo )= PP ...61
11.1.3 TransmisSSioN SPECITUM . ... i ...61
11.1.4 ModUIatioN @ECUFACY ....cuuiiii e ...62
11.1.5 Transmitter. output power versus time function..................coooiiiiinnn. ...64

L N B L1V N Y o = Y P ...64
11.2.1 SO S VY e ...64
11.2.2 Error behaviour at high input levels..........coo ...65
11.2.3 Co-channel reJeCtion ... ... ...66
11.2(4 Adjacent channel seleCtivity ... ...67
14275 SpPUrious response rejeCtion ... ...67
11.2.6 Intermodulation response rejection ..o 70
11.2.7 Blocking or desensitisation ........ ..o 71

11.3  Conducted SPUNOUS EMISSIONS ... ....uiiuiiiiii i 72
11.3.1 Spurious emissions from the reCeiVer .........cccoiiiiiiiiiii e 72
11.3.2 Spurious emissions from the transmitter ... 72

12 Specific tests Of INK [AYer ... e 73

12,1 TDMA SYNChIONISAtION ..ot e eea e 73
12.1.1 Synchronisation test sync mode 1. 73
12.1.2 Synchronisation test sync mode 2. 74
12.1.3 Synchronisation test with UTC ... 74

12.2  Carmier-SeNSE 1SS Lo 74

12.2.1 THhreShOIA [EVEI ... e 74


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1:2017 RLV © IEC 2017 -5-

12.2.2 Carrier-sense tiMING ... 76
12.3 VDL state/reservations......cc. i 76
12.3.1 Method Of MEeaSUrEMENT .. ... e 76
12.3.2 Required resUIts ... 77
12.4 Data encoding (bit StUffiNg) .......ooiiiiiii 77
12.4 1 Method of measurement ... 77
12.4.2 ReqQUIrEd reSUILS ..oueiii e 77
12.5 Frame CheCK SEQUENCE .. ... 77
12.51 Method of measurement ... .. .o 77
2.5.2 R QUITEA TESUITS L i ie e enernanannsnnnsnnnnsnnnnarnenarnnnarnennnneendan e
14.6  Slot allocation (channel access protoCol) ........coooiiiiiiiiiiiiii N LLT7
12.6.1 Autonomous mode allocation ..o A S L TT
12.6.2 DSC listening Periods . ....iiuiiiiiie e e e e ...78
14.7  Assigned operation ..o A ...78
12.7.1 ASSIGNMENT PriOTITY .o e e ...78
12.7.2 Entering rate assignment ... T ...78
12.7.3 Reverting from rate assignment ..............ccooiiiiii . o .79
12.7.4 Reverting from quiet mode........cooooiiiiii .. 79
12.7.5 Retry of interrogation response.........ccoovvi e 8 i .79
13.8  Message formats .....ooviiiiiii e O et .. 79
12.8.1 Received MeSSages . ....viuiiiiiii e et .. 79
12.8.2 Transmitted MesSSagesS......ovvvveee e Qe ...80
13 PBpecific tests of NEtWOrK layer ... .. e ...80
13.1 Regional area designation by VDL miesSsage .........covvviiiiiiiiiiiii e, ...80
13.1.1 Method of measurement ... o e ...80
13.1.2 ReQUITEd FESUILS ... e e e e ...80
13.2 Regional area designation by serial message or manually .............cc.coieiiiinnnen. ...81
13.2.1 Method of MeaSUIrEMENT ... ..o e ...81
13.2.2 Required result. o ...81
13.3 Management of recéived regional operating settings..........cc.ccooiiiiiiiin, ...81
13.3.1 Replacement or erasure of dated or remote regional operating settings..... .81
13.3.2 Channel)management by addressed Message 22 ............ccoeeiiiiiiiiiiiineennnns ...82
13.3.3 Invalid'regional operating areas.........cccoviiiiiiii i ...82
13.3.4 Continuation of autonomous mode reporting rate............cooeiiiiiiiiiinn. ...83
13.3.5 Other CoNditioNS ... ...83
Annex A (informative) Results of computer simulations and testing of CSTDMA
L= ) 2T Lo o Y/ ...84
A.1 Computer SIMUIATIONS ... e e 84
A.2 CarTIEr-SENSE TSI ittt 85
A.3 RaANGE 1SS it 86
A.4 1070 o o 101 To T o [P 86
Annex B (informative) Description of the system ... 87
Annex C (normative) DSC channel management.........ccooiiiiiiiiiiii e, 88
C.1 DSC fUNCHONAIIY e 88
C.2 DSC time ShariNg ... cceiiiii e 88
C.3 DSC functionality teStS .. vt 89
C.3.1 GBNEIAL .. 89
C.3.2 Regional area designation ....... ..o 89

C.3.3 SCREAUIING oo 89


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

-6 - IEC 62287-1:2017 RLV © |IEC 2017

C.3.4 DSC flag in MeSSage 18 ....uniiiiiiiie e 89
C.3.5 DSC monitoring time plan ..o 89
C.3.6 Replacement or erasure of dated or remote regional operating settings.......... 90
C.3.7 Test of addressed telecommand ... 90
C.3.8 Invalid regional operating ar€as.........cccceuiiiiiiii i 91

C4 DS C reCIVEI 1SS L 91
C.4.1 GBNEIAL .. 91
C4.2 Maximum SENSITIVITY ... 91
C4.3 Error behaviour at high input levels............oo e, 92

C 44 (OFo o) - Ta T L= I [T e LI P ...92
C.4.5 Adjacent channel selectiVity..........cooiiiii S ...92
C.4.6 SPUriOUS respoNSe rejeCHioN .......ooviiiiiii e A S ...93
C.4.7 Intermodulation response rejection ...........cooiiiiiiiiii e ...93
C.4.8 Blocking or desensitisation .............coooiii S ...94
Annex D (informative) Channel management regions ........cc.coooviiiiiii sttt eeieeeeeee ...95
BibliQGrapny ..ol R ...96

Figu

Figu ;

Figure A.2 — Reception of messages by Class A AIS ..., 85
Figure A.3 — Reception of messages by Class B AIS ... 85
Figure A.4 — Range achieved by a Class A AlIS from Class B AIS ..., 86
Figure D.1 — Channel management regions used for test given in 13.3.1 ..o, 95
Table 1 — Position sensor fallback conditions ... 20
Table 2 — Use of accuracy (PA) flag ... 20
Table 3 — Transceiver CharacteriStiCS.......ovu e 23
Table 4 — Transmitter parameters ..o e 24

Table 5 — ReCeiVer Parameters . ... e 25


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1:2017 RLV © IEC 2017 -7-

Table 6 — Definition of timings for Figure 3. 28
Table 7 — Start-bUI e .. s 30
Table 8 — Summary of the transmission packet ... 31
Table 9 — TransmisSSiON tIMING ... e 32
Table 10 — ACCESS PArAM LIS ... o i e 33
Table 11 — Use of VDL messages by a Class B"CS" AlS. ..., 36
Table 12 — Number of data bits for use with Message 14 ..., 37
Table 13 — Contents of MeSSage 18 ... e e 38
Tablg 14 — Message 24 Part A ..t ...39
Tablg 15 — Message 24 Part B ... P N ...39
Tablg 16 — Contents of MesSSage 23.......coiiiiiiii e e N ...40
Tablg 17 — Reporting interval settings for use with Message 23 ................coc. b, ...41
Tablg 18 — Channel management..........cooiiiiiiiiii W I D ...42
Tablg 19 — Content of first two packets .........coooeiiiiiiiiiii e O N ...45
Tablg 20 — Fixed PRS data derived from ITU-T O.153..........cooo L L ...45
Tablg 21 — Test sSUMMary........ccooveiiiiiiieeeeeeeeeee e L, ...48
Tablg 22 — Peak frequency deviation versus time..............o. N ...63
Tablg 23 — Frequencies for inter-modulation test ..........c.. 5 .. 11
Table 24 — Required threshold test results ... S s ...76
Tablg 25 — Required carrier-sense timing results s e ...76
Tablg 26 — Required channels iN USE ... e ...81

Tablg C.1 — DSC mMonitoring timMes ..o e e ...89



https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

-8- IEC 62287-1:2017 RLV © |IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
alll national electrotechnical committees (IEC National Committees). The object ,of WEC is to prpmote
infernational co-operation on all questions concerning standardization in the electrical and electronic fielfls. To
this end and in addition to other activities, IEC publishes International Standards,\Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (heréafter referred to as| “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; any |IEC) National Committee intefested
in|the subject dealt with may participate in this preparatory work. Intergational, governmental and non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates glosely

with the International Organization for Standardization (ISO) in accdrdance with conditions determined by
agreement between the two organizations.

2) THe formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
copsensus of opinion on the relevant subjects since each technical committee has representation frpm all

3) IEf Publications have the form of recommendations forlinternational use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts\are made to ensure that the technical content ¢f IEC
Pyblications is accurate, IEC cannot be held responsible for the way in which they are used or fgr any

4) In|order to promote international uniformity, |[EC "National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possjble in their national and regional publications. Any divengence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.
5) IE[ itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fpr any

sefvices carried out by independent certification bodies.
6) Allusers should ensure that they have the latest edition of this publication.

7) N( liability shall attachto }EC or its directors, employees, servants or agents including individual experfs and
me¢mbers of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any hature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising ‘out of the publication, use of, or reliance upon, this IEC Publication or any othgr IEC
Pyblications.

8) Atfention is'drawn to the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

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

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International  Standard IEC 62287-1 has been prepared by IEC technical
committee 80: Maritime navigation and radiocommunication equipment and systems.

This third edition cancels and replaces the second edition published in 2010 and
Amendment 1:2013. This edition constitutes a technical revision.

This edition includes the following significant technical change with respect to the previous
edition: in the synchronisation method, addition of a direct method for synchronisation from an
internal UTC source.

The fext of this document is based on the following documents:

FDIS Report on voting
80/837/FDIS 80/842/RVD

Full information on the voting for the approval of this International Standard can be foupd in
the rgport on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC DiretCtives, Part 2.

A lisf of all parts of the IEC 62287 series published under the.géneral title Maritime navigation
and Jradiocommunication equipment and systems — Class B shipborne equipment of the
automatic identification system (AlS), can be found on the IEC website.

The ¢gommittee has decided that the contents of this document will remain unchanged untjl the
stability date indicated on the IEC website under\’http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be
e rgconfirmed,

e withdrawn,

o rgplaced by a revised edition, or

e amended.

A bilingual version of this_publication may be issued at a later date.

IMPORTANT < The 'colour inside' logo on the cover page of this publication indicates
thal it contains colours which are considered to be useful for the corfect
unr}erstanding of its contents. Users should therefore print this document using a

colout/printer.
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of a patent concerning the
communication method and system given in 7.3.2.

IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he/she is willing to negotiate licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the

world- ; IEC.
Information may be obtained from:

SRT Marine systems plc /\
eil Peniket Q\
Chief Operating Officer (1/
SRT Marine Systems plc, Wireless House, First Avenue, Westfield ég}siﬁstrial Estate,
Midsomer Norton, Bath, UK. BA3 4BS ('1/

Atterftion is drawn to the possibility that some of the element hhis document may bge the
subjdct of patent rights other than those identified above. IEC&I not be held responsib|e for
identjfying any or all such patent rights. g\\

O
ISO |(www.iso.org/patents) and IEC (http://patents.'@%h) maintain on-line data basgs of
patents relevant to their standards. Users are enc@r ged to consult the data bases for the
most{up to date information concerning patents.

N
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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

1

This [part of IEC 62287 specifies the minimum operational and performance requirem
methpds of testing and required test results for Class B shipborne automatic\identific
systgm (AIS) equipment using carrier-sense time division multiple actess (CSTI
techniques. This document takes into account other associated |IEC International Stang

and

It is

carriage requirement of AIS under SOLAS Chapter V.

An A
shiph

2 Normative references

The
contg
cited
any g

IEC $0945:2002, Maritime navigation and radiocommunication equipment and syste

cope

xisting national standards, as applicable.

applicable for AIS equipment used on craft that are not covered by the mand

IS station intended to operate in receive-only mode is not considered a Cla
orne mobile AIS station.

following documents are referred to incthe text in such a way that some or all of

lents,

ation
DMA)
lards

atory

5s B

their

nt constitutes requirements of this_document. For dated references, only the e:ﬂition

applies. For undated references,.the"latest edition of the referenced document (incl
mendments) applies.

ding

Gengral requirements — Methods of testing and required test results

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

IEC 81182 (sl Aadarte) Maritimeo naviaation and radiocommiunication eauinment and svstalms
HEC41162(allparis) Maritime-havigation-and-radiocommunication-equipment-and-systepm
Digiiplintoricns

IEC 14621, Maritime navigation and radiocommunication equipment and systems — [Oigital

interfaces — Part 1: Single talker and multiple listeners

IEC 61993-2, Maritime navigation and radiocommunication 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

IEC 62320-1,

Maritime navigation and radiocommunication equipment and systems -—

Automatic identification systems (AlS) — Part 1: AIS Base Stations — Minimum operational and
performance requirements, methods of testing and required test results
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‘ ITU-R Recommendation M.493-13, Digital selective-calling system for use in the maritime
mobile service

‘ 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.1084-4 1084-5:2012, Interim solutions for improved efficiency in
the use of the band 156-174 MHz by stations in the maritime mobile service

RR/en)

3.1

ader}

i

[«

(v

3.2 | Abbreviated terms
AlIS automatic identification system
BER bit error rate
BT bandwidth time product
COG course over groind
CP candidate petiod
‘ CPRU}l— central-prockssing-unit
CRC cyclic redundancy check
CS cafrier-sense

CSTDMA _<carrier-sense time division multiple access
DGN$S differential global navigation satellite system

3 Terms, definitions and abbreviated terms

No tdrms and definitions are listed in this document.

‘ ITU-R Recommendation M.4374-4 1371-5:2014, Technical characteristics for an—universal

Radio Regulations:2012,—Appendix—18; (available at http://www.itu.int/publ/R-

Terms and definitions

nd IEC maintain terminological databases for uge ‘in standardization at the follg
sses:

C Electropedia: available at http://www.electropedia.org/

O Online browsing platform: available atAttp://www.iso.org/obp

VHF

REG-

wing

DLS
DSC

data lInk service

digital selective calling

| Ecois . . - :

EPFS

electronic position fixing system

| ew . o of arri

EUT
FCS
FM

equipment under test
frame check sequence
frequency modulation

GMSK Gaussian minimum shift keying

GNSS global navigation satellite system

| HoG .
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HDLC high level data link control

o vt e e \
IMO International Maritime Organization
Lat——latitude

LME link management entity ‘
Loa————leacitnce

LR longrange ‘
MAC medium access control

MMS maritime mobile service identity

NM nautical mile (1 NM =1 852 m)

NRZ non return to zero inverted

NTT nominal transmission time

e e e e

(O] open system interconnection model

Pss steady state RF output power

PER packet error rate

Pl presentation interface

PRS pseudo random sequence

RAIM receiver autonomous integrity monitoring

RF radio frequency

RI reporting interval

Rx receive

SINAD signal interference noise and distortion ratio

SOG speed over ground

SOLAS International Convéntion for the Safety Of Life At Sea
TDMA time division multiple access

TI transmissjon interval

Tx transmit

uTcC universal time co-ordinated

VDL VHF data link

VHF very high frequency

VTS vessel traffic services

4 General requirements

4.1 General
4.1.1 Capabilities of the Class B "CS" AIS

The Class B "CS" AIS shall improve the safety of navigation by assisting in the efficient
navigation of ships and small craft, protection of the environment, and operation of vessel
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traffic services (VTS). Small craft are vessels which are not required to comply with the

mandatory carriage requirements of SOLAS Chapter V, Regulation 19.

The Class B "CS" AIS shall be capable of providing information from small craft,

automatically, continuously and with the required accuracy and update rate:

e in a ship-to-ship mode for collision avoidance,
e as a means for littoral States to obtain information about the craft, and
e as a VTS tool, i.e. ship-to-shore (traffic management).

noou AL

The Cidbb B \vxe) Ao ctatiuu D:Id“ IL_JU ;IItUI'UpGIdIU:U dlluI L;UIIIIJdt;IU:U VV;t:I C:dbb A Ul
Clas$ B shipborne mobile AIS stations or any other AlS station operating on the AIS VHF
link. In particular, Class B "CS" AIS stations shall receive other stations, shall be receivg
othell stations and shall not degrade the integrity of the AIS VHF data link.

The [Class B "CS" AIS shall only transmit if it has verified that the time period intende
transimission does not interfere with transmissions made by AIS equipment defing
ITU-R M.43714-4 1371-5:2014, Annex 1, Clause 2 (excluding Class B *CS"). Transmissio
the Glass B "CS" AIS shall not exceed one nominal time period (except’when responding
base|station with Message 19).

4.1.2 Quality assurance

(see 10.1.1)

Manufacturers shall have a quality control system addited by a competent authority to ef
contihnuous compliance with the requirements, ‘of this document. Alternatively,

pther
data
ed by

d for
d in
ns of
to a

sure
the

manufacturer may use final product verification» procedures where a competent authority

verifies compliance with the requirements of @his document before the product is put t
markjet.

NOTE| ISO 9000 (all parts), as applicable, meets“the requirements of a quality control system.

4.1.3 Safety of operation

(see 10.1.2)

It shall not be possible for the operator to augment, amend or erase any program softws
the gquipment required,for operation in accordance with the equipment standard. Data
during operation and  stored in the system shall be protected in such a way that nece
modifications andtamendments by the user cannot affect its integrity and correctness.

4.1. Additional features

(see 1)0.123)

b the

re in
used
ssary

Where equipment provides a facility that 1s_additional to the minimum requirements o

this

document, the operation and, as far as is reasonably practicable, the malfunction of such an

additional facility shall not degrade the performance of the equipment.

4.1.5 Modes of operation

4.1.51 General

The system shall be capable of operating in a number of modes as described below subject to
the transmission of messages by a competent authority. It shall not retransmit received

messages.

4.1.5.2 Autonomous and continuous mode

(see 10.2.1)
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An "autonomous and continuous" mode for operation in all areas transmitting Message 18 for
scheduled position reporting and Message 24 for static data.

The Class B "CS" AIS shall be able to receive and process messages at any time except
during time periods of transmission.

4.1

.5.3 Assigned mode

(see 10.2.2)

An "assigned" mode for operation in an area subject to a competent authority responsible for

traffi L IIIUIIiiUIiIIg °>U “Idi “Ib‘ lb‘pUliillg illtUlVdi, biicni IIIUUIC dIIuII'UI tldllbbUiVb'l Il.)t::ildViUul
be s¢t remotely by that authority using group assignment by Message 23.

4.1

.54 Interrogation mode

(see 1)0.2.3)

A "polling" or "controlled" mode where the Class B "CS" AIS respond$ 1o interrogatior

Mess
interfogation for Message 19 specifying transmission offset shall ‘also be answered.

interqogation overrides a silent period defined by Message 23 (see'7.3.4.4.4).

NOTE| Since Message 19 is a message occupying two time periods,-this-reduires the reservation of the resp
time periods is made by Message 20 prior to interrogation.

A Clgss B "CS" AIS shall not interrogate other stations.

4.2

Manuals

The manuals shall include:

the type of external connectors if applicable,
the required information for correct siting of the antennas, and

the required information for compass safe distance.

Marking and identification

Each| unit of the equipment shall be marked externally with the following information W
wherg practicable, shalf be clearly visible when the equipment is installed in its recomme
positlon:

identification of the manufacturer;
efjuipment type number or model identification;

serialmumber of the unit;

may

s by

ages 18 and 24 from a Class A AIS, a SAR aircraft or a basg,station. A base sfation

An

ective

hich,
nded

power supply requirements;

compass safe distance.

Alternatively, the marking may be presented on a display at equipment start-up.

The version of software shall be either marked or displayed on command on the equipment.

When the marking and the title and version of the software are presented only on the display,
such information shall also be included in the equipment manual.

5

Environmental, power supply, interference and safety requirements

(see Clause 9)


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

- 16 - IEC 62287-1:2017 RLV © |IEC 2017

In addition to the specific requirements of this document, the Class B "CS" AIS shall fulfil the
following general requirements as detailed in IEC 60945:

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

a)
b)
c)
d)

6

6.1

The B "CS" AIS shall comprise ‘the following.

6.2

inter-unit connection (interfaces other than IEC 61162-1 are allowed; see 6.7.3);
power supply;

extreme power supply;

excessive conditions;

power supply short-term variation and power supply failure (the Class B "CS" AIS shall not
enter an undefined or unstable state in case of undervoltage);

dprability and resistance to environmental conditions;

riterference;

ectromagnetic compatibility;
bmpass safe distance;

hfety precautions;

e
c
s
pfotection against accidental access to dangerous voltages;
electromagnetic radiofrequency radiation;

X

-radiation.

brtable;

p
pfotected from the weather;
ekposed to the weather;

S

Ibmerged or in continuous contact with:'sea water.
Rerformance requirements

Composition

communication pfocessor, capable of operating in a part of the VHF maritime mobile
brvice band, in support of short range (VHF) applications.

A

S

Al A least one\transmitter and three receiving processes;+twe for TDMA and one for|DSC
oh channelk /0. The DSC process may use the receiving resources on a time-share pasis
ap described in 7.2.2.7. Outside the DSC receiving periods, the two TDMA recgiving
pfocesses shall work independently and simultaneously on AIS channel A and channdl B1.
A

means for automatic channel switching in the maritime mobile band (by Message 22 and
SCJ. Manual channel switching shall not be provided.

An internal GNSS position sensor, which provides a resolution of one ten thousandth of a
minute of arc and uses the WGS-84 datum (see 6.3). The internal GNSS position sensor
may provide an optional internal UTC synchronisation source (see 7.3.2.2.1).

Operating frequency channels

(see 10.4)

The Class B "CS" AIS shall operate on the frequency channels with 25 kHz bandwidth at least
| in the range from 161,500 MHz to 162,025 MHz of the ITU Radio Regulations:2012, Appendix

1

In some regions, the competent authority may not require DSC functionality.
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18, and in accordance with Recommendation ITU-R M.4084-4 1084-5:2012, Annex 4. The |

DSC

receiving process shall be tuned to channel 70.

The Class B "CS" AIS shall automatically revert to receive-only mode on the channels AIS 1
and AIS 2 when commanded to change to frequency channels outside its operating range
and/or bandwidth.

6.3

(see 1

The
and

The i

e I

e S

The |nternal GNSS receiver may be capable of being-differentially corrected, for examp

evall

An in

receiver shall only be used if:

L

H

GNSS receiver for position reporting

0.5, 10.6.1.3)

OG.

nternal GNSS receiver shall meet the following requirements of a receiver ds, specifi
1108 (all parts):

bsition accuracy; static and dynamic (5 s);
OG/SOG accuracy;

bsition update (5 s);

terference susceptibility;

atus indications (RAIM optional).

ation of Message 17.

put port for an external GNSS receiver may-be provided. The data of an external G

COG

ed in

e by

NSS

(o
P

&
e d
e R

L
e if

p
e tH

a
6.4
For t

htum information is received which indicates that the WGS-84 datum is in use,

AIM information is received)which indicates an expected error of less than 10 m in L
DN,

ternal position is_available and the external position is within 26 m of the int
bsition, and

e input format ‘eomplies with-the lEC 64162 series IEC 61162-1 including mode indi
nd checksum:

Identification

g

at or
ernal |

cator |

ident

programmed (see 6 5.1 2)

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

The unit shall check that the programming MMSI is between 200000000 and 799999999,
otherwise the unit shall reject the programming and not be capable of transmitting.

6.5
6.5.1

(see 1

AIS information

Information content

0.6.1)
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6.5.1.1 General

The information provided by the Class B "CS" AIS shall include the information given in 6.5.1.

6.5.1.2 Static
The list of static information includes the following:

e identification (MMSI);

e name of ship;

o type-ofship:
e vendor ID (optional);

(%)

|l sign;

e d|mensions of ship and reference for position.

The @efault 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 initialisgd, in
partigular, the default MMSI shall be set to 000000000 and the equipment shall be designed
such|that transmissions are inhibited with this default setting (see 6.7:2).

6.5.1,.3 Dynamic
The list of dynamic information includes the following:

e ship's position with accuracy indication and intedrity status;
e timein UTC;

NPTE Date to be established by receiving equipment.

e copurse over ground (COG);

e speed over ground (SOG);

e true heading (optional).
6.5.114 Configuration information

The following informatiofi,about configuration and options active in the specific unit shall be
provided:

e AlS Class B "CS™ unit;

. Vailability-ef minimum keyboard/display facility;

a
e ayailability of DSC channel 70 receiver;
a

. bility, to operate in the whole marine band or the upper 525 kHz part of the pand

(.— ag B 2\
SCC—O=7;

o ability to process channel management Message 22.
6.5.1.5 Short safety-related messages

Short safety-related messages as described in ITU-R M.1371-4 (Message 14) shall not be
provided transmitted.

NOTE IMO COMSAR.1/Circ.46:2009-02 advises that-shert pre-configured safety-related messages should not be
incorporated in AlS equipment-because-there-is-ho-SAR-infrastructure-inplace-to-accommodate-them.

6.5.2 Information reporting intervals

(see 10.6.2)

The Class B "CS" AIS shall transmit position reports (Message 18) in reporting intervals of
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e 30s if SOG > 2 kn, and

e 3

min if SOG < 2 kn,

provided that transmission time periods are available. A command received by Message 23

shall

override the reporting interval. A reporting interval of less than 5 s is not required.

Static data submessages 24A and 24B shall be transmitted every 6 min in addition to and
independent of the position report (see 7.4.2). Message 24B shall be transmitted within 1 min
following Message 24A.

6.5.3
(see 1

The

o 9

6.6
6.6.1

(see 1

The
conti
equif

If an
of th
This

The
open

6.6.2

(see 1

An a
discd

Permissibleinitiationti riod
0.7)

A\IS shall start transmitting position reports within the following ranges:

old start: 30 min;
varm start (if off for less than 1 h): 5 min;
hort signal loss (GNSS signal lost for less than 5 min): resume within a time of

the, reporting interval.

Alarms and indications, fall-back arrangements

Integrity and protection

0.8.1)

Class B "CS" AIS shall be equipped with built-in integrity tests (BIIT). The BIIT sha
huously or at appropriate intervals simultaneously with the standard functions o
ment.

failure or malfunction is detected that will significantly reduce integrity or stop oper
b Class B "CS" AIS, a visual.indication shall be given (for example a LED, see 6
ncludes the detection of background noise above —77 dBm (see 7.3.2.4).

Class B "CS" AIS installation, when operating, shall not be damaged by the effed
-circuited or short-circuited antenna terminals.

Transmitter'shutdown procedure

0.8.3)

Litomatic transmitter shutdown shall be provided in the case where a transmitter doe
ntinue its transmission within 1 s of the end of its nominal transmission. This procs

wice

| run
f the

ation
7.1).

ts of

S not
dure

shall

be‘independent of the operating software.

6.6.3

(see 1

Position sensor fallback conditions

0.6.1.3, 10.8.4)

Priorities and affected position report data (refer to ITU-R M.4374-4 1371-5:2014, Annex 8,

3.16)

shall be as indicated in Table 1.


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

- 20 - IEC 62287-1:2017 RLV © |IEC 2017

Table 1 — Position sensor fallback conditions

Affected data in Message 18
z gl
_é Position sensor status c % g g Position
o :g o : “E.- Latitude/Longitude
1. | External DGNSS in use (corrected)? 1d UTC-s 1/0d Lat/Lon (external)
2. |Internal DGNSS in use (corrected; Message 17) 1d UTC-s 1/09 Lat/Lon (internal)
3. | Ipternal DGNSS in use (corrected; e.g. beacon)® 1¢ UTC-s 1/0¢° Lat/Lon (internal)
4. | External GNSS in use (uncorrected)? od UTC-s 1/09 Lat/Lon (external)
5. | Ihternal GNSS in use (uncorrected)® o9 UTC-s 1/0d Lat/Lon (ihternal)
6. !‘lo sensor position Manual position input N/A 61 N/A Do nattransmit
' use Dead reckoning position 62 Do’not transmit
No position 63 Do not transmit
a  Applicable only if an input from an external GNSS receiver is provided (see £,3), which may only be used if
tHe conditions specified in 6.3 are fulfilled.
b Applicable in all configurations (minimum requirement).
¢ Applicable only if (optionally) an internal beacon receiver is provided.
d If|[RAIM available "1"; if not, default "0".

If RAIM is available (indicated by a GBS sentence or equivalent information), the position
accufacy flag shall be evaluated using Table 2.

Table 2 — Use\of accuracy (PA) flag

PA flag RAIM flag
Uncorrected No RAIM;*GBS not provided 0 0
GBS.provided, expected error < 5 m 1 1
GBS provided, expected error > 5 m 0 1
Corrected No RAIM, GBS not provided 0 0
GBS provided, expected error < 15 m 1 1
GBS provided, expected error > 15 m 0 1

If thg GN'SS sensor is inoperative, the unit shall not transmit scheduled Messages 18 and 24
unlegshinterrogated by a base station.

NOTE |In this case, the synchronisation process will not take into account distance delays.

The Class B "CS" AIS shall automatically select the position source with the highest priority
available. If data availability changes, the Class B "CS" AIS shall maintain the position source
for the next scheduled position report and automatically switch to the position source with the
highest priority available afterwards. During this period, the latest valid position shall be used
for reporting.

6.6.4 SOG/COG sensor fallback conditions
(see 10.8.5)

SOG/COG information shall be of the same source as position and follow the same fallback
rules. This is to avoid transmission of information referenced to different points on the ship.
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6.7 User interface

6.7.1 Indicators and display

(see 10.9.1)
The Class B "CS" AIS shall be provided with the following indicators.

Power: power on and fully operable (transmitting and receiving properly).

Tx timeout: if the unit has not transmitted a position report during the last two reporting
intervals (nominal reporting interval cannot be maintained for operational
reasons, for example Message 23 quiet period, high VDL load)

Error detection of an error as a result of the BIIT (see 6.6.1).
If a display for received messages is provided, it shall:

e d[splay received Messages 12 and 14 and the position report from AIS*SART in dctive
mode, and

>

bt display messages addressed to other stations.

6.7.2 Static data input

(see 10.9.3)

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

6.7.3 External interfaces

(see 10.9.4)

To ehable a user to access, select and_display the information on a separate system|, the
Class B "CS" AIS may be provided withan interface. If implemented, the formats and pragtocol
for this data stream should be as defined by-the tEC-61162-series IEC 61162-1. If proviided,
this interface shall not output information addressed to other stations. Additional interfaces
may pe implemented such as IEQ.61162-450.

The Class B "CS" AIS may be provided with an interface to input sensor data. If providef, an
input| interface for position sensor data shall be compliant with—the 1EC 61162 sleries
IEC 61162-1.

6.8 Protection-from invalid control commands

The Class BXCS" AIS shall not accept control commands sent from stations with invalid jpbase
statign MMSI. Before accepting and processing the Messages 17, 20, 22 and 23, thg unit
shall| check the MMSI of the sender station. When the MMSI is "00xyyyyyy" wheré x is
betweehz2-and—+—the-unit-shall-acceptand-process-thereceived-command—otherwise-the unit

shall ignore it (see 8.4.3).

7 Technical requirements

71 General

Clause 7 covers layers 1 to 4 (physical layer, link layer, network layer, transport layer) of the
open system interconnection (OSI) model.

Figure 1 illustrates the layer model of a Class B "CS" AIS station (physical layer to transport
layer) and the layers of the applications (session layer to spplication layer).
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Application
layer

Presentation
layer

Session layer

7.2
(see @

7.2.1

The
link.

Physical layer

lause 11)

General

bhysical(Tayer is responsible for the transfer of a bit-stream from an originator to the

7.2.2

7.2.2

General transceiver characteristics shall be as specified in Table 3.

Transceiver characteristics

A General

Transport layer

Network layer

CHANNEL 1

CHANNEL(Z\Q

Link layer LME

Link |a)?@'\ME

Link layer DLS

Li}@er DLS

Link layer MAC \Q{.‘ﬁ layer MAC
Nd

Physical layer]
\\

Physical layer

N
RX 1 \\Q» TX 1/2

RX 2

Figure 1 — OSI layer model

IEC

data
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Table 3 — Transceiver characteristics

Symbol Parameter name Value Tolerance
PH.RFR Regional frequencies (range of frequencies within RR 161,500 -
Appendix 18)a (MHz) to
Full range 156,025 to 162,025 is also allowed. This
capability will be reflected in Message 18. 162,025
PH.CHS Channel spacing (encoded according to RR Appendix 18 25 -
with footnotes)? (kHz)
PH.CHB Channel bandwidth (kHz) Wide 25
PH.ATST ATS T (default channel 1) (2087)2 (MHzZ) 161,075 13 x 1070
PH.AIS2 AIS 2 (default channel 2) (2088)2 (MHz) 162,025 +3 XM 06
PH.BR Bit rate (bit/s) 9600 +50'x 10-p
PH.TS Training sequence (bits) 24 -
PH.TIXTB GMSK transmitter BT-product 0,4
PH.RXBT GMSK receiver BT-product 0,5
PH.NI GMSK modulation index 05

)]

ee-Recommendation ITU-R M.1084-4 1084-5:2012, Annex 4.

7.2.2,.2 Dual channel operation

The

IS shall be capable of operating on two parallel channels in accordance with 7.4.2.

sepafate TDMA receive channels or processes.shall be used to simultaneously re
information on two independent frequency channels. One TDMA transmitter shall be us
alterpate TDMA transmissions on two independent frequency channels.

Data| transmissions shall default to.AlIS 1 and AIS 2 unless otherwise specified
competent authority, as described in 7:4.2 and Annex C.

7.2.2.3 Bandwidth

The

Class B "CS" AIS shall eperate on 25 kHz channels according to-Recemmendation |

M.40B4-4 1084-5 and Radio Regulations:2012, Appendix 18.

7.2.2.4 Modulation scheme

The

modulation—~'scheme is bandwidth adapted frequency modulated Gaussian fil

minimum shift/keying (GMSK/FM). The NRZI| encoded data shall be GMSK coded b

freq

uency-modulating the transmitter.

Two
Ceive
bd to

rU-R

ered
efore

7.2.2.‘5_-Fl'a'i1'l'i1‘l'g-3\=u|uvllbv

Data transmission shall begin with a 24-bit demodulator training sequence (preamble)
consisting of one segment synchronisation. This segment shall consist of alternating zeros

and

ones (0101....). This sequence shall always start with a 0.

7.2.2.6 Data encoding

The NRZI waveform is used for data encoding. The waveform is specified as giving a change
in the level when a zero (0) is encountered in the bit stream.

Forward error correction, interleaving or bit scrambling is not used.
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The Class B "CS" AIS shall be capable of receiving DSC channel management commands.
It shall either have a dedicated receive process, or it shall be capable of retuning its TDMA
receivers to channel 70 on a time sharing basis, with each TDMA receiver taking alternate
turns to monitor channel 70 (for details see Annex C)2.

7.2.3

Transmitter requirements

Transmitter parameters shall be as given in Table 4.

Table 4 — Transmitter parameters

Transmitter parameters Required results Condition
Freqlency error +500 Hz normal £1 000 Hz extreme
Carrfer power (P,) 33 dBm £1,5 dB normal £3 dB extreme Conducted

Mod

ilation spectrum

—25 dBW
—-60 dBW

Af, 2 10 kHz
£25)kHz < Af_< + 62,5 kH

Mod

ilation accuracy

< 3400 Hz normal and extreme
2 400 Hz + 480 Hz normal and extreme

2 400 Hz + 240 Hz normal +480 Hz extreme

1740 Hz + 175 Hz normal +35Q Hz extreme
2 400 Hz + 240 Hz normal 480 Hz extreme

Bit 0, 1

Bit 2, 3
Bit4 ... 31
Bit 32 ...199:

For a bit pattern of 0101
For a bit pattern of 00001

Powgr versus time Transmission delay: 2 083 pus
chargacteristics )
Ramp up time: <813"us
Ramp down time: < 313 ps Nominal 1 time period
transmission
Transmissien duration: < 23 333 ps
Spurfjous emissions —-36 dBm 9 kHz ... 1 GHz

<30.dBm

1 GHz ... 4 GHz

7.2.4

Receiver requirements

Recdiver parameters shall be as given in Table 5.

2 |n some regions, the competent authority may not require DSC functionality.
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Table 5 — Receiver parameters

Required results
Receiver parameters
Result in PER Wanted signal Unwanted signal(s)
Sensitivity 20 % —107 dBm normal?®
—-101 dBm extreme
—104 dBm normal at
+500 Hz offset
Error at high input levels 2% —77 dBm
0% B
Co-channel rejection 20 % —101 dBm —111 dBm
—111 dBm normal at £4 kHz ¢ffset
Adjagent channel selectivity 20 % —101 dBm —31 dBm normal
Spurious response rejection 20 % -101 dBm -31 dBm
Interfhodulation response 20 % -101 dBm -36 dBm
rejection
BlocKing and desensitisation 20 % -101 dBm -23/dBm (< 5 MHz)
~15 dBm (> 5 MHz)
Spurfjous emissions -57 dBm 9 kHz ... 1 GHz
—-47 dBm 1 GHz ... 4 GHz
2 Normal and extreme test conditions as defined in 8.2.

7.3 | Link layer

(see (Qlause 12)
7.31 General

The |ink layer specifies how datashall be packaged in order to apply error detection tp the
data ftransfer. The link layer is.divided into three sublayers.

7.3.2 Link sublayer 1: Medium access control (MAC)
7.3.211 General

The MAC sublayenprovides a method for granting access to the data transfer medium, i.q. the
VHF [data link—The method used shall be time division multiple access (TDMA).

7.3.2.2 Synchronisation

o N Q 1 = PE] PR 1
7.3.L.L.I QYynenromnrsdauorlt mewrou

Synchronisation shall be determined either indirectly as described in 7.3.2.2.3 or directly from
an internal UTC synchronisation source as described in 7.3.2.2.5.

7.3.2.2.2 CS time period

Synchronisation shall be used to determine the nominal start of the CS time period (7).

7.3.2.2.3 Sync mode 1: AIS stations other than Class B "CS" are received

Sync mode 1 shall not apply if UTC synchronisation is implemented.

If signals from other AIS stations complying with IEC 61993-2 or from base stations are
received, the Class B "CS" shall synchronise its time periods to their scheduled position
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reports (suitable account shall be taken of the propagation delays from the individual
stations). This applies to Message types 1, 2, 3, 4 as far as they are providing position data
and have not been repeated (repeat indicator = 0).

Synchronisation jitter shall not exceed +3 bits (312 us) from the average of the received
position reports. The average shall be calculated over a rolling 60 s period.

If these AIS stations are no longer received, the unit shall maintain synchronisation for a
minimum of 30 s and then switch back to sync mode 2.

Other—cvnechranication caonironc folfillinas tha ocoamaa  roo
e Sy et oS otro TS Ources— o tHo—oSarto—¢

notopdartnoabee
7.3.2.2.4 Sync mode 2: no station other than Class B "CS" is received

SyncImode 2 shall not apply if UTC synchronisation is implemented.

In th¢ case of a population of Class B "CS" stations alone (in the absence of any other tlass
of sthtion that can be used as a synchronisation source), the Clags’ B "CS" station |shall
detemine the start of time periods (7) according to its internal tiniing.

Time|periods that are reserved by a base station using Message 20 shall be respected.

If thg Class B "CS" unit receives an AIS station that cah’be used as a synchronisation sgurce
(being in sync mode 2), it shall evaluate timing andysynchronise for its next transmissipn to
this dtation.

7.3.202.5 UTC Synchronisation

Whefe an internal UTC synchronisationtsource is implemented and UTC is available], the
Clasg B "CS" shall synchronise its time\périods to the UTC source.

Synchronisation jitter shall not exceed +3 bits (+312 us) from nominal start of UTC time pfriod
(Tp)-

If UTIC synchronisation_becomes unavailable, the unit shall maintain synchronisation within
+3 bifs (312 pus) from’the nominal start of UTC time period (7;) for a minimum of 30 s.

7.3.2.3 Carrier-sense (CS) detection method

Within a time-window of 1 146 us, starting at 833 us and ending at 1 979 us after the start of
the time period intended for transmission (7;), the AIS Class B "CS" shall detect if that|time
period is’ used (CS detection window).

NOTE Signals within the first 8 bit (833 us) of the time period are excluded from the decision (to allow for
propagation delays and ramp down periods of other units).

The Class B "CS" AIS shall not transmit on any time period in which, during the CS detection
window, a signal level greater than the "CS detection threshold" (7.3.2.4) is detected.

The transmission of a CSTDMA packet shall commence 20 bits (T4 = 2 083 us + T,) after the
nominal start of the time period (see Figure 2).


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1:2017 RLV © IEC 2017 - 27 -

7.3.2

The
chan
level
thres
30d

at a

deteqmine the minimum period value. Maintain_avhistory of 15 such intervals. The minimd

all 1
thres

An indication shall be given if the background noise exceeds —77 dBm.

7.3.2,

The

durafion of the carrier-sense window (7,).

The
trans|

The @ccess:to the medium is performed as shown in Figure 3 and Table 6.

Example of

Rx signal incoming RF
level

Threshold

level \

||| IIIIIIIIIIII//_>

T LT T T T T 17 1ime us

CS detection window

IEC

Figure 2 — Carrier-sense timing
.4 CS detection threshold
CS detection threshold shall be determined over a rolling 60-siinterval on each re
(representing the background noise) plus an offset of 10.dB. The minimum CS deteg

old shall be =107 dBm and background noise shall ‘be*tracked for a range of at
(=77 dBm).

rate > 1 kHz, average the samples over a sliding 20 ms period and over a 4 s in

b intervals is the background level. Add~a fixed 10 dB offset to give the CS detg
hold.

5 VDL access

ransmitter shall begin transmission by turning on the RF power immediately afte

ransmitter shal”be turned off after the last bit of the transmission packet has lef
Imitting unit;“\nominal transmission end (Tg assuming no bit stuffing).

Ceive

hel separately. The threshold shall be determined by measuring the minimum energy

ction
least

NoTE| The following example is compliant with the réquirement: Sample the RF signal strﬁngth

erval
m of
ction

r the

t the
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————— Training sequence
] [
IEC
Figure 3 — Power versus time mask
Table 6 — Definition of timings for Figure 3
Reference Bits Time Definition
0 0 0 ms Start-of candidate transmission time period
Ty 20 2,083 ms Power shall not exceed —50 dB of P
Ty Tgy 23 2,396 ms Power shall reach within +1,5 dB or -3 dB of P
Tgy 25 2,604 .ms Power shall reach within +1,5 dB or —1 dB of P
T (plus 1 stuffing bit) 248 25,883 ms Power shall still remain within +1,5 dB or -1 dB of P_¢
Te (plus 1 stuffing bit) 251 26,146 ms Power shall reach —50 dB of P, and stay below this
There shall be no modulation of the RF after the termination of transmission (7g) unt|l the
powgr has reached zere:and next time division begins (7).
7.3.2,6 VDL state
The VDL state\is based on the result of the carrier-sense detection (7.3.2.3) for a time pegriod.
A VDL time-petriod can be in one of the following states.
e FREE: the time period is available and has not been identified as used in referenge to
7.37273;

e USED: the VDL has been identified as used in reference to 7.3.2.3.

e UNAVAILABLE: time periods shall be indicated as "UNAVAILABLE" if they are reserved by
base stations using Message 20 regardless of their range.

Time periods indicated as "UNAVAILABLE" shall not be considered as a candidate time
period for use by own station and may be used again after a timeout. The timeout shall be
3 min if not specified or as specified in Message 20.

7.3.3
7.3.3

Link sublayer 2: Data Link Service (DLS)

| General

The DLS sublayer provides methods for
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e data link activation and release,

e data transfer, or

e error detection and control.

7.3.3

.2 Data link activation and release

Based on the MAC sublayer, the DLS will listen, activate or release the data link. Activation

and release shall be in accordance with 7.3.2.5.

7.3.3.3 Data transfer

7.3.313.1 General

Data| transfer shall use a bit-oriented protocol which is based on the high levek datg link

control (HDLC) as described in ITU-R M.4374-4 1371-5:2014, Annex 2, 3)2.‘Informfation

packets (I-Packets) shall be used with the exception that the control field\is omitted|(see

Figune 4).

7.3.31.3.2 Bit stuffing

The bit stream shall be subject to bit stuffing. This means that.if‘five consecutive ones|(1’s)

are fpund in the output bit stream, a zero shall be inserted. This-/applies to all bits except the

data pits of HDLC flags (start flag and end flag, see Figure 4):

7.3.3.3.3 Packet format

Datalis transferred using a transmission packet asishown in Figure 4.

Starj-buffer | Training sequence | Start flag Data ‘ FCS ‘ End flag End-bdffer
IEC
Figure 4 < Transmission packet
The packet shall be sent from Jleft-to right. This structure is identical to the general HDLC

struc
sync

256 bits. This is equivalent to 26,7 ms.

7.3.3
The s

e (C

hronise the VHF receiver as described in 7.2.2.5. The total length of the default pac

.3.4 Start-buffer
tart-buffer(refer to Table 7) is 23 bits long and consists of the following.

S delay.20 bits:
reception delay (sync jitter + distance delay);

la : i Y Y L Lot 4 lo : i AY
UWIT OyIIbIIIUIIIDdLIUII JILLUI \ICIGLIVU U DyIIbIIIUIIIDaLIUII DUulbU},
ramp up (received Message);
CS detection window.

e Ramp up (own transmitter) 3 bits.

fure, except for the training,'sequence. The training sequence shall be used in order to

etis
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Table 7 — Start-buffer

Sequence Description Bits Note

1 Reception delay 5 Class A: 3 bits of jitter (IEC 61993-2) + 2 bits (30
NM) distance delay;

Base station: 1 bit of jitter (IEC 61993-2) + 4 bits
(60 NM) distance delay

(synchronisation jitter + distance delay)

2 Own synchronisation jitter 3 3 bits according to ITU-R M.1371-4
(relative to synchronisation source)

3 Ramp up 8 Referring to IEC 61993-2, start of detection window
(received Message) (from a practical observation, all observed

transponders were fully ramped up after 6\bits)

4 Detection window 3

5 Internal processing delay 1

6 Ramp up (own transmitter) 3
Total 23

7.3.3.3.5 Training sequence

The [training sequence shall be a bit pattern consisting of alternating 0's andq 1's
(010101010...).

Twerjty-four bits of preamble are transmitted prior/to sending the flag. This bit pattern is
modified due to the NRZ| mode used by the communication circuit. See Figure 5.

IEC

Figure 5a — Unmodified bit pattern

IEC

Figure 5b — Modified bit pattern by NRZI

Figure 5 — Training sequence

7.3.3.3.6 Start flag

The start flag shall be 8 bits long and consists of a standard HDLC flag. It is used to detect
the start of a transmission packet. The start flag consists of a bit pattern, 8 bits long:
01111110 (7Eh). The flag shall not be subject to bit stuffing, although it consists of 6 bits of
consecutive ones (1's).

7.3.3.3.7 Data

The data portion in the default transmission packet transmitted in 1 time period is a maximum
of 168 bits.
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7.3.3.3.8 Frame check sequence (FCS)

The FCS uses the cyclic redundancy check (CRC) 16-bit polynomial to calculate the
checksum as described in ITU-R M.4374-4 1371-5:2014, Annex 2, 3.2. All the CRC bits shall |
be pre-set to one (1) at the beginning of a CRC calculation. Only the data portion shall be
included in the CRC calculation (see Figure 6).

7.3.3.3.9 End flag

The end flag is identical to the start flag as described in 7.3.3.3.6.

7.3.3(3.10 End-buftrer

o Dbjt stuffing 4 bits
NPTE 1 The probability of 4 bits of bit stuffing is only 5 % greater than that of 3 bit; refer.tfo\NITU-R M.4374-4
1$71-5:2014, Annex 2, 3.2.2.8.

e ramp down 3 bits

o djstance delay 2 bits

NIOTE 2 A buffer value of 2 bits is reserved for a distance delay equivalent t0y,30 NM for own transmissipn.

A repeater delay is not applicable (duplex repeater environment,is not supported).

7.3.3.4 Summary of the transmission packet

The data packet is summarised as shown in Table 8.

Table 8 — Summary of the transmission packet

Action Bits Explanation
Start-buffer:
CS-delay 20 T, to T, in Figure 6
Ramp up 3 T, to Tg in Figure 6
Training sequence 24 Necessary for synchronisation
Start flag 8 In accordance with HDLC (7Eh)
Data 168 Default
CRC 16 In accordance with HDLC
End flag 8 In accordance with HDLC (7Eh)
End-buffer:
Bit stuffing 4
Ramp down 3
Distance delay 2
Total 256

7.3.3.5 Transmission timing

Table 9 and Figure 6 show the timing of the default transmission packet (one time division).
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Table 9 — Transmission timing

T Time bit Description
n us
T, 0 0 Start of time division; beginning of start buffer
Ty 2083 20 Start of transmission (RF power is applied)
End of start buffer; RF power and frequency stabilisation time, beginning of training
Ty 2 396 23
sequence
T 4 896 47 Beginning of start flag
T, 5729 55 Beginning of data
T 25729 247 |Beginning of end buffer; nominal end of transmission (assuming 0 bit stuffing)
TH 26 042 250 Nominal end of ramp down (power reaches —50 dBc)
Tq 26 667 256 End of time period, start of next time period
Start Training Start Data FCS End End-
buffer sequence flag flag buffer

o A

S

2

w

o

100 ¢

80 Yo - -k = ,

RF power

"
1
H
1
Station A !
1
i
1
[ || LIAA LSt e N .
HEEERERINIEEEEESEEEE N [
0 2(3 4|5|6 7 8 9 10,1 12 13 14 15 16 17 18 19 20 21 22 23 24 25|26 |27 28 Time ms
Ty TaTg Tc Tp Te Te|Tg
/
Station B

IEC

Figure 6 — Transmission timing

7.3.3.6 Long transmission packets

Autonomous transmissions are limited to one time period. When responding to an
interrogation by a base station for Message 19, the response may occupy two time periods.

7.3.3.7 Error detection and control

Error detection and control shall be handled using the CRC polynomial as described in

7.3.3.3.8.
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CRC errors shall result in no further action by the Class B "CS".

7.3.4

7.3.4.

Link sublayer 3: Link management entity (LME)

1 LME

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

7.3.4.

2 Access algorithm for scheduled transmissions

The Class B "CS" shall use a CSTDMA access using transmission periods, which are

synchronisedto periods of RF activity onm the VDt

The @ccess algorithm is defined by the parameters described in Table 10.

Table 10 — Access parameters

Tranpmission interval (TI)

around NTT

Term Description Value
Reparting interval (RI) Reporting interval as specified in 6.5.2 5s...10 min
Nomjnal transmission time (NTT) | Nominal time-period for transmission defined-by RI
Time interval of possible transmission periods, centred | Tl = Rl/; or 10(s

whichever is I¢ss

Cang

idate period (CP)

Time-period where a transmission(attempt is made
(excluding time periods indicated unavailable)

Numper of CP in TI

10

The

a)
b)

-

O w»w

P is "unused", otherwise waitfor the next CP;

CSTDMA algorithm shall follow the rules~given below (refer to Figure 7):

andomly define 10 candidate periods<(CP) in the transmission interval (TI);
farting with the first CP in TI, testfor "carrier-sense" 7.3.2.3 and transmit if the status of

c) transmission shall be abandoned if all 10 CPs are "used".

x
—
o o o o o
(©) (©) (@) (®) (®)
NTT - 0,5TI NTT + 0,5TI
- TTme period of status used
RI

NTT

Time period used for own transmission

Figure 7 — Example for CSTDMA access

IEC
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7.3.4.3 Access algorithm for unscheduled transmissions
7.3.4.3 Access algorithm for unscheduled transmissions

Unscheduled transmissions, except responses to interrogations by a base station, shall be
performed by assigning a nominal transmission time within 25 s of the request and shall use
the access algorithm described in 7.3.4.2.

If the option to process Message 12 is implemented, an acknowledgement Message 13 shall
be transmitted in response to Message 12 on the same channel with up to 3 repetitions of the
access algorithm if needed.

7.3.4.4 Modes of operation
7.3.4.4.1 General
Ther¢ shall be three modes of operation:

e aptonomous (default mode);

e apsigned;

e interrogation.

7.3.4.4.2 Autonomous

A stgtion operating autonomously shall determine its own Schedule for the transmission pf its
positjon reports.

7.3.44.3 Assigned

A stgtion operating in the assigned mode.shall use a transmission schedule assigned|by a
competent authority's base station. This .mode is initiated by a group assignment command
(Mesgage 23, see 7.3.4.11).

The [assigned mode shall affect "enly the transmission of position reports, and no pther
behapiour shall be affected. .Tthe transmission of position reports shall be as directed by
Mesgqage 23.

If a gtation receives thistgroup assignment command and belongs to the group addressed by
region and selection-parameters, it shall enter into assigned mode which shall be indicat¢d by
setting the "Assigned“Mode Flag" to "1".

To de¢terming whether this group assignment command applies to the recipient station, it|shall
evallate allselector fields concurrently.

When-c . S s , the
mobile statlon shaII tag |t W|th a tlmeout randomly selected between 4 min and 8 min after the
first transmission. After the timeout has elapsed, the station shall return to autonomous mode.

NOTE This can only be done by a base station.-Nete—that Because of the timeout, assignments—-may can be
reissued by the competent authority as needed. If a Message 23 commanding a reporting interval of 6 min or
10 min is not refreshed by the base station, the assigned station will resume normal operation after timeout and
thus not establish the assigned rate.

When commanded to a specific reporting rate, the AIS shall transmit the first position report
with assigned rate after a time randomly selected between the time the Message 23 has been
received and the assigned interval to avoid clustering.

Any individual assignment command received shall take precedence over any group
assignment command received; i.e. the following cases shall be applied:
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o if Message 22 is individually addressed, the Tx/Rx mode field setting of Message 22 shall
take precedence over the Tx/Rx mode field setting of Message 23;

o if Message 22 with regional settings is received, the Tx/Rx mode field setting of Message
23 shall take precedence over the Tx/Rx mode field setting of Message 22. In the case of
Tx/Rx mode field, the receiving station reverts to its previous Tx/Rx mode regional
operating setting after the Message 23 assignment has expired.

When a Class B "CS" station receives a quiet time command, it shall continue to schedule
nominal transmission time periods (NTT) but shall not transmit Messages 18 and 24 on either
channel for the time commanded. Interrogations shall be answered during the quiet period.
Transmissions of safety related messages may still be possible. After the quiet time has
elapded, transmissions shall be resumed using the transmission schedule as maintained
durinjg the quiet period.

Subsequent quiet time commands received during the first commanded quiet.time shall be
ignoried.

The quiet time command shall override a reporting rate command.

7.3.44.4 Interrogation mode

A stdtion shall automatically respond to interrogation messages-(Message 15) from a sHip or
competent authority. Operation in the interrogation mode shall not conflict with operatipn in
the pther two modes. The response shall be transmitted on the channel wherg the
interjogation message was received.

If interrogated for Message 18 with no offset specified in Message 15, the response shall be
transgmitted within 30 s using the access algorithm as described in 7.3.4.3. If nof free
cand|date period has been found, one transmission retry shall be performed after 30 s.

If interrogated with an offset given in. Message 15, the response shall be transmitted in the
specffied time period without applying-the access algorithm as described in 7.3.4.3.

An interrogation by a base station or a SAR aircraft station for Message 19 shall onl|y be
responded to if the interrogation Message 15 contains an offset to the time period in which the
respgnse shall be transmitted:

NOTE| The base station.will reserve time periods by Message 20 prior to interrogation.

An interrogation<{or Message 24 shall be responded to in the following way, depending op the
number of message IDs and slot offset in Message 15:

e ophe message ID 24, slot offset = 0: Respond part A and B;

o twoe'message IDs 24, slot offset = 0: Respond part A and B, each once;

e one message ID, slot offset not = 0: Respond part A in the slot defined by the slot offset;

e two message IDs, slot offset not = 0: Respond part A and B in the slots defined by the slot
offsets.

Interrogations for the same message received before own response has been transmitted may
be ignored.

7.3.4.5 Initialisation

At power on, a station shall monitor the TDMA channels for one minute to synchronise on
received VDL transmissions (7.3.2.2) and to determine the CS detection threshold level
(7.3.2.4). The first autonomous transmission shall always be the scheduled position report
(Message 18) (see 6.5.3).
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Because Class B "CS" does not use any communication state information, the corresponding
field in Message 18 shall be filled with the following default value

1100000000000000110

and indicating the fixed value of "1" in the Communication state selector flag.

NOTE A Class B "CS" station by default reports sync state 3 and does not report "number of received stations"
(reference to ITU-R M.4374-4 1371-5:2014, Table 20). Therefore, it will not be used as sync source for other

statiofs-

7.3.4.7

VDL message use

The following Table 11 shows how the messages defined in ITU-R M.4374-41371-5:2014,
Anngx 7, 4.3.3.6 shall be used by a Class B "CS" shipborne mobile AIS device. For fyrther
details refer to the appropriate clauses of ITU-R M.1371.

Table 11 — Use of VDL messages by a Class B "CS™ AIS
Nq. Name of message M.1371-4 Receive Transmit Remark
1371-5 and by.own
12014 process 2 station
Annex 8
ref.
0 Undefined
1 Position Report (Scheduled) 3.1 Opt No
2 Position Report (Assigned) 3.1 Opt No
3 Position Report (When 3.1 Opt No
interrogated)
4 Base Station Report 3.2 Opt No
5 Static and Voyage Related Data(]3.3 Opt No
6 Addressed Binary Message 3.4 No No
7 Binary Acknowledge 3.5 No No
8 Binary Broadcast Message 3.6 Opt No
9 Standard SAR Aircraft Position |3.7 Opt No
Report
10 UTC and*Date Inquiry 3.8 No No
11 UTC/Date Response 3.2 Opt No
12 Safety Related Addressed 3.10 Opt No NOTE Information can falso
Message be transferred via Message
14.
13 Safety Related Acknowledge 3.5 No Opt Shall be transmitted if the
option to process Message
12 is implemented.
14 Safety Related Broadcast 3.12 Opt No
Message
15 Interrogation 3.13 Yes No Class B "CS" shall respond to
interrogations for Message 18
and Message 24.
It shall also respond to
interrogations for Message 19
by a base station.
16 Assigned Mode Command 3.14 No No (Message 23 is applicable to

the "CS" instead)
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No. Name of message M.1371-4 Receive Transmit Remark
1371-5 and by own
12014 process 2 station
Annex 8
ref.

17 DGNSS Broadcast Binary 3.15 Opt No

Message
18 Standard Class B Equipment 3.16 Opt Yes A Class B "CS" AIS shall

Position Report indicate "1" for "CS" in flag

bit 143.

19 Extended Class B Equipment 3.17 Opt Yes Transmit ONLY as response

Position Report to base station interrogation.
20 Data Link Management Message |3.18 Yes No
21 Aids-to-Navigation Report 3.19 Opt No
22 Channel Management Message (3.20 Yes No Use of that function may| be

different in.Certain regiops.

23 Group Assignment 3.21 Yes No
24 Class B "CS" Static data 3.22 Opt Yes Rart\A and Part B
25 Single slot binary message 3.23 Opt No
26 Multiple slot binary message with |3.24 No No

Communications State

27 Position report for long range 3.25 No No
applications

28 to p3 [Undefined None No No Reserved for future use|

a8 "Receive and process" in this table means functionality visible for the user, for example output to an int¢rface
or| display. For synchronisation, it is necessary to receive and internally process messages according to
7.B.2.2; this applies to Messages 1, 2, 3, 4.

7.3.4.8 Use of safety related message Message 14 (optional)

Tablg 12 specifies the maximum number of data bits used for Message 14 and is basgd on
the assumption that the theoretical maximum of stuffing bits will be needed.

Table 12.—"Number of data bits for use with Message 14

Nunmber of time periods Maximum data bits Stuffing bits Total buffer bits

1 136 36 56

The Class-B™"CS" AIS may optionally receive and process Message 14.

The

7.3.4.9 Message 18: standard Class B "CS" equipment position report

The standard Class B equipment position report (see Table 13) shall be output periodically
and autonomously.
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Table 13 — Contents of Message 18

Parameter Number of Description
bits
Message ID 6 Identifier for Message 18; always 18
Repeat indicator 2 Used by the repeater to indicate how many times a message has been
repeated. 0 to 3; should be 0 for Class B "CS" transmissions.
User ID 30 MMSI number
Reserved for 8 Reserved for definition by a competent regional or local authority. Shall be
regional or local set to zero, if not used for any regional or local application.
applications
SOgG 10 Speed over ground in 1/10 kn steps (0 to 102,2 kn)
1 023 = not available, 1 022 = 102,2 kn or higher
Posifion accuracy | 1 1 = high (< 10 m)
0 =low (> 10 m)
shall be combined with RAIM information if available; see-6.6.3
Longitude 28 Longitude in 1/10 000 min (£180°, East = positive (as‘per 2’s
complement), West = negative (as per 2’s complement).
181° (6791ACO hex) = not available = default)
Latityde 27 Latitude in 1/10 000 min (+90°, North = p@sitive (as per 2’s complement),
South = negative (as per 2’s complemeént),
91° (3 412 140 hex) = not available &, default)
COG 12 Course over ground in 1/10° (0 to‘3 599). 3 600 (E10h) = not availablg =
default; 3 601 to 4 095 shall not\be used
True|heading 9 Degrees (0 to 359) (511 indi¢ates not available = default)
Timg stamp 6 UTC second when the\report was generated by the EPFS (0 to 59
60 if time stamp isnot available, which shall also be the default value
61, 62, 63 are not used by the Class B "CS" AIS
Resgrved for 2 Reserved for'definition by a competent regional authority. Shall be sef to
regignal zero, if not Used for any regional application. Regional applications sHould
applications not use, zero.
Clasg B unit flag 1 0 = Class B SOTDMA unit (shall not be used for the Class B "CS")
1 =Class B "CS" unit
Clasf B display 1 Q= no display available; not capable of displaying Messages 12 and 14
flag 1 = equipped with integrated display; displaying Messages 12 and 14
Clasp B DSC flag 1 0 = not equipped with DSC function
1 = equipped with DSC function (dedicated or time-shared)
Clasg B band flag 1 0 = capable of operating over the upper 525 kHz band of the marine band
1 = capable of operating over the whole marine band
(irrelevant if Class B Message 22 flag is 0)
Clasf B 1 0 = no frequency management via Message 22, operating on AIS 1, A]S 2
Mesgage 22 flag only
1 = frequency management via Message 22
Mod¢ flag 1 0 = station operating in autonomous mode = default
t—=—statiomroperatimgimassignedmode
RAIM flag 1 RAIM flag of electronic position fixing device;
0 = RAIM not in use = default
1 = RAIM in use (valid data for expected position error)
Communication 1 1 = ITDMA communication state follows
state selector flag
Communication 19 ITDMA communication state; refer to 7.3.4.6
state
Total number of 168 Occupies one time period

bits
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7.3.4.10 Message 24: Class B "CS" static data report

This message shall be used by Class B "CS" shipborne mobile equipment. The message
consists of two parts (see Tables 14 and 15). Message 24B shall be transmitted within 1 min
following Message 24A.

In case of an interrogation for Message 24, the response shall include Part A and Part B.

Table 14 — Message 24 Part A

Parameter Number of bits Description

Mesgage ID 6 Identifier for Message 24; always 24

Ropgat ndcator | 2 e o e o i s = e

User|ID 30 MMSI number

Part humber 2 Identifier for the message part number; always'0 for Part A
Maximum 20 characters 6-bit ASCII,

Namg 120 QERRRRRARACARARARAEE@Q = not available =
default

Total number of bits 160 Occupies one time period

Table 15 — Message 24/Part B

Parameter Number of bits Description

Mesgage ID 6 Identifier for Message 24; always 24

Repgat indicator 2 Used.bythe repeater to indicate how many times a message as
been“repeated. 0 = default; 3 = do not repeat any more

User]ID 30 MMSI number

Part jhumber 2 Identifier for the message part number; always 1 for Part B

Typq of ship and cargo 8 0 = not available or no ship = default

type 1 to 99 = as defined in ITU-R M.4374-4 1371-5:2014, Annex 8,
3.3.2

100 to 199 = preserved, for regional use
200 to 255 = preserved, for future use

Vendor ID 42 Unique identification of the Unit by a Number as defined by the
manufacturer (option; "@@@@@@@" = not available = defgult)
(see ITU-R M.4374-4 1371-5:2014, Table 79A).

Call pign 42 Call sign of the MMSI-registered vessel. 7 x 6 bit ASCII
characters, "@@@@@@@" = not available = default.

Dimgnsion of 30 Dimensions of ship in metres and reference point for reported

ship/freference for position (see ITU-R M.4374+-4 1371-5:2014, Annex 8, Figure 1

posifion and 3.3.3).

Spare 6 Not used. Should be set to zero. Reserved for future use.

Total number of bits 168 Occupies one time period.

7.3.4.11 Message 23: group assignment command

The group assignment command (see Table 16) is transmitted by a base station when
operating as a controlling entity for Class B AIS stations.
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Table 16 — Contents of Message 23

Parameter Number of bits Description
Message ID 6 Identifier for Message 23; always 23
Repeat Indicator 2 Used by the repeater to indicate how many times a message has
been repeated. 0 to 3; default = 0; 3 = do not repeat any more
Source ID 30 MMSI of assigning station
Spare 2 Spare. Shall be set to zero.
Longitude 1 18 Longitude of area to which the group assignment applies; upper

right corner (north-east); in 1/10 min

(£180°, East = positive, West = negative)

Latityde 1 17 Latitude of area to which the group assignment applies;dupper right
corner (north-east); in 1/10 min

(£90°, North = positive, South = negative)

Long|tude 2 18 Longitude of area to which the group assignmentlapplies; lower]left
corner (south-west); in 1/10 min
(£180°, East = positive, West = negative):

Latityde 2 17 Latitude of area to which the group assignment applies; lower lgft
corner (south-west); in 1/10 min
(£90°, North = positive, South =(negative)

Statign type 4 0 = all types of mobiles (defauflt); 1 = Class A mobile station on
2 = all types of Class B mohile stations; 3 = SAR airborne mobi
station; 4 = Class B "SO"'mobile station only; 5 = Class B "CS"
shipborne mobile statioh only; 6 = inland waterways; 7 to

9 = regional use; #0\to 15 = for future use

® <

Type|of ship and cargo |8 0 = all types (default)

t

ype 1 to 99, see Table 53 of ITU-R M.4374-4 1371-5:2014, Annex 8
3.3.2

100 to, 199 reserved for regional use

200_to 255 reserved for future use

Spar¢ 22 Reserved for future use. Not used. Shall be set to zero

Tx/Rx mode 2 This parameter commands the respective stations to one of the
following modes:

0 = TxA/TxB, RxA/RxB (default); 1 = TxA, RxA/RxB , 2 = TxB,
RxA/RxB, 3 = reserved for future use

Repofrting Interval 4 This parameter commands the respective stations to the reporting
interval given in Table 17

Quief time 4 0 = default = no quiet time commanded; 1 to 15 = quiet time of | min
to 15 min

Spar¢ 6 Spare. Not used. Shall be set to zero. Reserved for future use.

Tota 160 Occupies one time period
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Table 17 — Reporting interval settings for use with Message 23

inter

al should be maintained using the remaining transmission channel,

Reporting interval Reporting interval for Message 18
field setting

0 As given by the autonomous mode

1 10 min

2 6 min

3 3 min

4 1 min

5 303

6 15s

7 10s

8 5s

9 Next shorter reporting interval

10 Next longer reporting interval

11 2 s (not applicable to the Class B "CS")

12tq 15 Reserved for future use

NOTE When the dual channel operation is suspended by Tx/Rx mode command 1 or 2, the resulting repdrting

7.4
(see @

7.4.1

The npetwork layer shall be used for

e €
m
e d

d
7.4.2

The
simu

Network layer

lause 13)

General

stablishing and maintaining channel connections,
anagement of priority assighments of messages,
stribution of transmission packets between channels, and

hta link congestion tesolution.
Dual channel operation

normal default mode of operation shall be a two-channel operating mode, where the
taneously receives on both channel A and channel B in parallel.

e AIS

The

PDSC” process may use the receiving resources on a time-share basis as describ

ed in

Annex C. Outside the DSC receiving periods, the two TDMA receiving processes shall work
independently and simultaneously on channel A and channel B.

For periodic repeated messages, the transmissions shall alternate between channel A and
channel B. The alternating process shall be independent for Message 18 and Message 24.

Transmission of complete Message 24 shall alternate between channels (all submessages to
be transmitted on the same channel before alternating to the other channel).

Channel access is performed independently on each of the two parallel channels.

Responses to interrogations shall be transmitted on the same channel as the initial message.
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For non-periodic messages other than those referenced above, the transmissions of each
message, regardless of message type, shall alternate between channel A and channel B.

7.4.3

Channel management

Channel management shall be carried out according to ITU-R M.4374-4 1371-5:2014, Annex
2, 4.1 except the following.

e Channel management commands shall only be accepted by Message 22 and DSC
command.

e The Class B "CS" AIS is only required to operate in the band specified in 6.2 with a

Table 18 — Channel management

channel spacing of 25 kHz. It shall stop transmitting if commanded to a frequency aqu
its operating capability.

tside

Region 1 Region 1 Region 2 Region|2
Step Channel A Channel B Channel A Channe| B
(frequency 1) (frequency 2) (frequency 3) (frequengy 4)
Regiqn 1 A X X
Transitional zone B XX XX
Regign 2 | Transitional zone C XX XX
X X

XX

transmit with nominal reporting rate

transmit with doubled reporting rate

When entering (step A to B) or leaving (step*C to D) a transitional zone (see Table 18
Clasg
level
transmit (on frequency 1 and frequency 3 in step B) with the required rate maintainin
schegule.

7.4

A competent authority smay assign reporting intervals to any mobile station by transm
group assignment Message 23. An assigned reporting interval shall have precedence ovs
nomipal reporting rate; a reporting interval of less than 5 s is not required.

The

7.4

4

.5 Data link congestion resolution

B "CS" AIS shall continue to evaluate the CS threshold taking into account the
of the old channel initially and the‘tiew channel as time progresses. It shall continu

Distribution of trahsmission packets

) the
hoise
busly
g its

itting
r the

Class B ("GS" shall react to next shorter or next longer commands only once until timgout.

The Class B "CS" AIS shall only transmit if it has verified that the time period intended for

transmission does not

interfere with transmissions made by stations complying

with

IEC 61993-2 and base stations. In case of high channel load, the Class B "CS" AIS might not
be able to transmit.

7.5

7.5

Transport layer

1 General

The transport layer shall be responsible for

converting data into transmission packets of correct size,
sequencing of data packets,

interfacing protocol to upper layers (see 7.1).
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7.5.2 Transmission packets

A transmission packet is an internal representation of some information, which can ultimately
be communicated to external systems. The transmission packet is dimensioned so that it
conforms to the rules of data transfer.

The transport layer shall convert data intended for transmission into transmission packets.

The Class B "CS" AIS shall only transmit Messages 18, 19 and 24 (Table 11).

7.5.3__Sequencing of data packets

The Class B "CS" AIS is periodically transmitting the standard position report Message 1§.

This periodic transmission shall use the access scheme described in 7.3.4.2. If la fransmigsion
attenppt fails because of, for example, high channel load, this transmission shall naot be
repeated. Additional sequencing is not necessary.

7.6 | Digital selective calling (DSC)

Regyirements for DSC are given in Annex C.

8 Test conditions

8.1 General

Whenp a requirement in this document is different from IEC 60945, the requirement in this
document shall take precedence.

8.2 | Normal and extreme test conditions

8.2.1 Normal test conditions

8.2.1}1 Temperature and humidity

Temperature and humidity shall be within the following ranges:

e tgmperature: w15 °C to +35 °C;
e hpmidity: 20 % to 75 %.

8.2.1).2 Power supply

The [normal power supply for the tests shall be the nominal voltage as defined by the
manyfacturer +3 %.

8.2.2 Extreme test conditions

Test under extreme test conditions shall be a combination of high temperature (dry heat) and
upper limit of supply voltage applied simultaneously and low temperature and lower limit of
supply voltage applied simultaneously (see Clause 9).

During type-testing of battery operated equipment, the power source to the equipment may be
replaced by a test power source, capable of producing normal and extreme test voltages.

8.3 Test signals

NOTE Transmitters—may can have limitations concerning their maximum continuous transmit time and/or their
transmission duty cycle. It is intended that such limitations are respected during testing.
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Standard test signal number 1

2017

A DSC modulated data signal comprising an infinite length of 01010101 (dotting pattern; refer
to-Recommendation ITU-R M.825-3).

8.3.2

Standard test signal number 2

A series of 010101 as the data within an AIS message frame, with header, start flag, end flag
and CRC. NRZI is not applied to the 010101 bit stream or CRC (i.e. unaltered "on air" data).
The RF should be ramped up and down on either end of the AIS message frame.

8.3.3 Standard test signal number 3

A sefies of 00001111 as the data within an AIS message frame, with header, starf.flag| end
flag and CRC. NRZI is not applied to the 00001111 bit stream or CRC. The RF shou|d be
ramped up and down on either end of the AIS message frame.

8.3.4 Standard test signal number 4

A ps¢udo 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 €RC. NRZI is not applied to
the HRS stream or CRC. The RF should be ramped up and down on either end of thg AIS
mesgage frame.

8.3.5 Standard test signal number 5

This [test signal consists of 200 packets grouped into clusters of 4 as described in Figure 8.

Each

NRZ

shall be applied to every packet. After&ending packets 1 and 2, the notional initial

of th¢ NRZI process shall be inverted and.then packets 1 and 2 repeated.

Betw
shall

een every transmitted packet, there shall be at least 2 free time periods. The RF ¢
be switched off between pacKets to simulate normal operation.

Pa

cluster consists of 2 consecutive transmissions of the packets described in Table 19.

state

arrier

ket 1 Packet 2 Packet 1 Packet 2

Invertinitial NRZI state here

Figure 8 — Format for repeating four-packet cluster

IEC
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Table 19 — Content of first two packets

Packet | Parameter | Bits Contents Comment
1 Training 22 0101....0101 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 | Pseudo random As per Table 20
CRC 16 Calculated
End flag 8 01111110
2 Training 22 1010....1010 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 | Pseudo random As per Table 20
CRC 16 Calculated
End flag 8 01111110
Table 20 — Fixed PRS data derived from ITU-T ©0.153
Address Contents (HEX)
ot 7 0x04 OxF6 0xD5 0x8E OxFB 0x01 0x4C oxC7
fo
0000.0100 | 1111.0110 | 1101.0101 | 1000.1110 | 1111.461 | 0000.0001 | 0100.1100 | 11000111
8t 15 0x76 0x1E 0xBC 0x5B OXE5 0x92 0xA6 Ox2F
t
0111.0110 | 0001.1110 | 1011.1100 | 0101.101141110.0101 | 1001.0010 | 1010.0110 | 00101111
0101.0011 | 1111.1001 | 1101.0110 | 111020111 | 1110.0000 | (+4 stuffed bits), CRC = 0x3585
8.4 | Test arrangements
8.4.1 Standard test environment
8.4.1|1 Test set up
The [EUT is tested in<ah environment using test equipment to simulate and to log|VDL
mesdages. Standard. environment consists of at least one simulated Class A AIS test target
and Jan AIS basg ‘station test target. The Class A AIS shall be in autonomous mode
transmitting Message 1 with a reporting interval of 10 s according to IEC 61993-2. The AIS
base|station shall be in autonomous mode transmitting Message 4 with a reporting interyal of
10 s jaccording to IEC 62320-1. The signal input level at the RF input port of the EUT fof any
simulated target shall be —-60 dBm = 5 dB. EUT is stationary (SOG < 2 kn). Operatipn is
checked’on channels in the maritime mobile band, as applicable.

8.4.1.2 DSC functionality

DSC functionality, where provided, shall be disabled except for the DSC tests according to
Annex C.

8.4.1.3 Position test input

An appropriate test input shall be provided for simulated position information following the
protocol of IEC 61162-1. The rules for an external position sensor as defined in 6.3 shall not |
apply to this test input.
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8.4.1.4 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 irrespective of whether one
or more signals using a combining network are applied to the receiver simultaneously.

The levels of the test signals at the receiver input terminals (RF socket) shall be expressed in
terms of dBm.

8.4.1.5 Waiver for receivers

If thg manufacturer declares that both TDMA receivers are identical, the test shall be {imited
to orle receiver and the test for the second receiver shall be waived. The test report |shall
mentjon this.

8.4.1|.6 Artificial antenna (dummy load)

Testg shall be carried out using an artificial antenna, which shall be, a “‘non-reactive |non-
radiating load of 50 Q connected to the antenna connector.

NOTE|] Some of the methods of measurement described in this document for the transmjtters
allow for two or more different test set ups in order to perform those measurements.| The
corrgsponding figures illustrate, therefore, one particular “test set up, and are giveh as
exanples. In many of those figures, power attenuators (providing a non-reactive non-radiating
load pf 50 Q to the antenna connector) have been shown. These attenuators are not "artficial
antennas" as defined in 8.4.1.6. The method of measurement used shall be stated in the test
repoft.

8.4.1.7 Facilities for access

The EUT shall be fitted with a port for the purpose of the tests to monitor transmitted and
received messages following the protdcols of IEC 61162-1. If standard external interfacep are
availpble, these will be used for the' tests. Where further access means are requirg¢d to
perfgrm any specific test, these shall’be provided by the manufacturer.

8.4.2 Modes of operationh of the transmitter

For the purpose of themeasurements according to this document, there shall be a means to
operite the transmitter unmodulated or, alternatively, the method of obtaining an unmodulated
carrigr or special types of modulation patterns may be decided by agreement between the
manufacturer and-the test laboratory. It shall be described in the test report. It may inyolve
suitaple temperary internal modifications of the equipment under test.

8.4.3 Common test conditions for protection from invalid controls

In alf—functionat tests using Messages 17, 20, 22, 23 and DSC channel management
telecommands, the messages or telecommands sender station shall use a valid base station
MMSI format to verify that the EUT operates as described in the required results. The tests
shall be repeated using an invalid base station MMSI format for the messages or DSC
telecommands sender station to verify that the EUT ignores these messages or
telecommands.

8.4.4 Measurement uncertainties
Maximum values of absolute measurement uncertainties shall be as follows:

L =Y TUT=1 1o} VAR +1 x 10~7
R P OW T et e e e e e +0,75 dB

Adjacent ChanNEl POWET ...ttt +5 dB
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Conducted spurious emission of transmitter ... +4 dB
Conducted spurious emission Of r€CEIVET .. ... +3 dB
TWO-SIgnal MEaSUIEMENT ... e e e e e e e eeaens +4 dB
Three-signal MeasSUrEmMENt ... e e e ee e ens +3 dB
Radiated emission of transmitter ... +6 dB
Radiated emisSion Of rECEIVET .........iiiiiii e +6 dB
Transmitter timing characteristics ... +1 bit (104 us)
For dto a

The interpretation of the results recorded in a test report for the measurements’describgd in
this

a) the measured value related to the corresponding limit shall be used\to” decide whgther
eguipment meets the requirements of this document;

b) the actual measurement uncertainty of the test laboratory carrying,out the measuremgents,
for each particular measurement, shall be included in the test feport;

c) the values of the actual measurement uncertainty shall be,\for each measurement, ¢qual
t¢ or lower than the figures given in 8.4.4 (absolute measurément uncertainties).

9 PRower supply, environmental and EMC tests

9.1 | Test summary

Testg shall be done in accordance with IEC 60945 as specified in Table 21.
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Table 21 — Test summary

IEC 62287-1:2017 RLV © |IEC 2017

Clause/subclause of

H a
Test title IEC 60945:2002 Comment

Inter-unit connection 4.2.4 (6.4) Interfaces other than those in
IEC 61162-1 are allowed; see 6.7.3
waiver P

Power supply 4.3

Extreme power supply 4.3.1(7.1) Lower limit of extreme d.c. power
supply shall be —20 % of nominal
voltage
WaiverP

Excgssive conditions 4.3.2 (7.2) Waiver?

Powegr supply short-term variation 4.3.3(7.3,7.4) WaiverP

and power supply failure

Undgrvoltage (brown out) test See 9.4; waivef®

Durgbility and resistance to 4.4 (8)

envifonmental conditions

Dry heat 8.2.1 RedGtefime to 5 h; waiver?
Note'that 8.2.2 is covered by
Clause 11

Damp heat 8.3 Waiver®

Low femperature Storage: 8.4.1 Functional: 84.2 Waiver?

Note that 8.4.2 is covered by
Clause 11

Thermal shock No

Drop No

Vibrgtion/shock See 9.2

Rain|and spray 8.8 WaiverP

Immersion No

Solaf radiation Yes Waiver®

Oil r¢sistance Yes Waiver?

Corrpsion Yes Waiver®

Interfference 4.5

Elecfromagnetic emission 9

Immyinity to electremagnetic 10

envifonment

Compasssafe distance 4.7 (11.2) Waiver®: the manufacturer may
take liability for the figures givgn
for CSD

Safety precautions 4.8

Protection against dangerous 4.8.1 (12.1) Waiver P

voltages

Electromagnetic radiofrequency 4.8.2 (12.2)

radiation

X-radiation 4.8.3 (12.4)

a8 Left-adjusted bold headings refer to headings in IEC 60945.

b This test may be waived if the manufacturer is able to produce evidence that the requirement is fulfilled.
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9.2
9.2.1
9.2.1

Vibration/shock
Vibration

A Method of measurement

The vibration test shall be done using sweep range and amplitude as defined in IEC 60945 at
a sweep rate of 0,2 octaves per minute (which is about 40 min per sweep).

One sweep up (2 Hz to 100 Hz) shall be followed by a sweep down (100 Hz to 2 Hz) for each
axis keeping the EUT operational throughout.

9.2.1

Verif
shall

9.2.2

9.2.2

The
with

in the test laboratory.

This

9.2.2
The

durin
norm

The

near¢st to the centre of the table surface. To carry out the measurement, proceed as follg

a) (arry out a performance check.
b) Apply three successive upward shocks with the EUT operative.
c) (heck for external indications of damage.

d) darry out asecond performance check.

9.2.2.3 Results required

Ther
in pe

9.3

.2 Results required

that the EUT stays operational throughout the test; a successful performance g
be carried out at the end of the test period.

Shock

1 Purpose

hose likely to be experienced in practice in the operational~environment can be prod

fest only applies to exposed equipment.

.2 Method of measurement

g the shocks. The EUT shall be mechanically connected to the shock machine |

shock pulse shall be measured by an accelerometer placed at the EUT fixing

heck

est provides a method by which responses of components and equipment compa['able

uced

EFUT shall be mounted in the normal opefating orientation and shall be kept operafional

y its

fal means of attachment. The peak-acceleration shall be 100 m/s2, pulse shape shall be
half gine and duration 25 ms.

point
WS.

p 'shall be no external indications of damage and there shall be no detectable degradjation

rformance during the performance check.

Performance tests/checks

For the performance test, repeat tests of 10.2.1.1, and 10.2.1.2.

For the performance check, repeat tests of 10.2.1.1, and 10.2.1.2.
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9.4 Undervoltage test (brown out)

9.4.1 Purpose

2017

This test simulates the situation where the nominal supply voltage drops to below acceptable
levels and then recovers over a medium time period. This is consistent with the performance

of a flat or unhealthy battery when an engine is started.

9.4.2 Method of test

Operate the EUT at the nominal supply voltage as indicated by the manufacturer.

a) Qradually reduce the supply voltage to 40 % of the nominal supply voltage over ‘a
period of 30 s.

b) Qradually increase the supply voltage back to 80 % of the nominal supply véltage o
time period of 30 s.

9.4.3 Required result
Conf[rm the following.

a) Tlhe unit shall not enter into any undefined or undesirable” state as verified
performance check.

b) Tlhe EUT shall recover and be fully operational as verified'by a performance check.
10 Qperational tests

10.1| General

10.1/1 Quality assurance

(see 4.1.2)
10.11.1 Method of measurement

By inspection of documentationc

10.11.2 Required results

The ftequirements of-4.1.2 shall be met.

10.1)2 Safety)of operation
(see 4.1.3)

10.1.2.9, Method of measurement

time

ver a

By inspection.

10.1.2.2 Required results

The requirements of 4.1.3 shall be met.

10.1.3 Additional features

(see 4.1.4)

10.1.3.1 Method of measurement

Operate the EUT in standard test environment. Repeat tests that might be affected by the

additional feature.
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10.1.

3.2 Required results

The requirements of 4.1.4 shall be met.

10.2

Modes of operation

(see 4.1.5)

10.2.

1 Autonomous mode

(see 4.1.5.2)

10.2.

10.2.

Set yp standard test environment. Record the VDL communication and checkor mesg
transmitted by the EUT.

10.2.

Conf

alterpates between channel A and channel B.

10.2.
10.2.

Set Up standard test environment.

a) Switch on test targets, then start operationof'the EUT.
b) Start operation of the EUT, then switch on test targets.
c) Transmit test targets using the samg’time periods on channel A and channel B.

Chedk the VDL communication, test output, and where provided, display or external inte
of the EUT.
10.21.2.2 Required results

Conf
provi

10.2.

NOTE|

10.2.

T —Transmit position Teports

1.1.1 Method of measurement

1.1.2 Required results

rm that the EUT transmits Messages 18 and 24 following-the” nominal schedulé

1.2 Receive Class A position reports

1.2.1 Method of measurement

rm that EUT recéives continuously under conditions 10.2.1.2.1 a), b) and c) and, &
ded, outputs the received messages on the external interface or display.

1.3 Rece¢ive Class B "CS" position reports

This-test is only applicable if a display or display interface for the received messages is provided.

ages

and

rface

here

1.31 Method of measurement

Set up standard test environment. Simulate at least one additional Class B "CS" test target
(bit stuffing shall not increase 4 bit).

Check the VDL communication, test output, and display or external interface of the EUT.

10.2.

1.3.2 Required results

Confirm that EUT receives the Class B "CS" test target continuously and, where provided,
outputs the received Messages 18 and 24 on the external interface.
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10.2.1.4 Receive in adjacent time periods

10.2.1.4.1 Method of measurement

2017

Set up standard test environment. Simulate additional targets so that the first 4 of each 5 time
periods are used. The reporting rate may be increased for the purpose of this test.

Check the VDL communication, test output, and where provided, display or external interface
of the EUT.

10.2.1.4.2 Required results

Conffrm that EUT continuously receives messages in the time periods adjacent“to
transmission period with an acceptable loss of 5 %.

10.2/1.5 Rx performance test

10.2.1.5.1 Method of measurement

Set Jp standard test environment. Simulate additional targets so that'9-of 10 time period

used

Chegk the VDL communication, test output, and where provided, display or external inte
of the EUT.

10.2(1.5.2 Required results

Conflrm that EUT continuously receives messages-and, where provided, outputs the rec
mesgages on the external interface with a loss of-not more than 5 %.

10.22 Assigned mode

(see 4.1.5.3)

10.22.1 Group assighnment

10.2.2.1.1 Method of measurement

Set yp standard test environment and operate EUT in autonomous mode. Transmit a g

J

assignment command Message 23 to the EUT addressing stations by

region,
sfation type, and

type of ship,

own

5 are

rface

pived

roup

and d nmmnnding for

Tx/Rx mode,
reporting rate, and

quiet time.

Record transmitted messages.

10.2.2.1.2 Required results

Confirm that the EUT transmits position reports Message 18 according to the defined
parameters and reverts to standard reporting rate after 4 min to 8 min.

Confirm that the operation of the EUT is not affected when not addressed.
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10.2.2.2 Base station reservations

10.2.2.2.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Transmit a
reservation Message 20 to the EUT specifying reserved time periods.

Record transmitted messages.

10.2.2.2.2 Required results

Conf He—EtT . " - p— . I

periods.

10.2;3 Polled model/interrogation response

(see 4.1.5.4)
10.2.3.1 Interrogation for Messages 18 and 24

10.2,3.1.1 Method of measurement

Set

interfogation message (Message 15; EUT as destination) to.the VDL according to mes
table[(ITU-R M.4374-4 1371-5:2014, Table 42) for responses with Message 18, Message

a)
b)
c)

Recdrd transmitted messages and frame structure.

10.23.1.2 Required results

Cheo

up standard test environment and operate EUT in _ autonomous mode. Appl

with transmission offset = 0;
with transmission offset = defined value;
with a Message 23 "quiet time" command transmitted before the interrogation.

time

y an
sage
24:

k that the EUT transmits the appropriate interrogation response message as reque¢sted

after| defined transmission offset. Confirm that the EUT transmits the response tq the
interfogation on the same channel as that received.

10.23.2 Interrogation for Message 19

10.2.3.2.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply an
interfogatiensmessage (Message 15; EUT as destination) by a base station to the VDL
accofding_to message table (ITU-R M.4374-4 1371-5:2014, Table 42) for responses| with
Mesdage”19:

a) with transmission offset = 0;

b)

with transmission offset = defined value.

Record transmitted messages and frame structure.

10.2.3.2.2 Required results

Check that

a)

the EUT does not respond, and

b) the EUT transmits the appropriate interrogation response message as requested after

defined transmission offset.
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Confirm that the EUT transmits the response on the same channel as that received and the
data content is identical with that in Message 24.

10.3 Messages extending one time period
(see 4.1.5)

10.3.1 Method of measurement

Check the documentation for a possibility to initiate transmission of messages longer than one
time period.

10.32 Required results

It shall not be possible for the user to initiate the transmission of messages longer than one
time period.

10.4( Channel selection

(see 6.2)

10.401 Valid channels

10.41.1 Method of measurement
Set yp standard test environment and operate EUT in autenomous mode. Switch the EUT to

different channels within the operating band as specified in 6.2 by transmission of channel
management message (Message 22) broadcast and{addressed to EUT.

Recdard the VDL messages on the designated_channels and check "band flag" and "Message
22 flag" in Message 18 (note that DSC command is covered in Annex C).

10.401.2 Required results

Conflrm that the EUT switches to the’required channel accordingly.

10.42 Invalid channels
10.42.1 Method of measurement

Set pp standard test environment and operate EUT in autonomous mode. Check |units
capapility on the\'band flag" and "Message 22 flag" in Message 18. Switch the EUT to
chanpels outside-the operating band as specified in 6.2.

Recdrd the,VDL messages on the designated channels.

10.4.2.2  Required results

Confirm that the EUT does not switch to the respective channels and stops transmissions.

10.5 Internal GNSS receiver

(see 6.3)

Relevant tests according to IEC 61108 (all parts) shall be performed with regard to
e position accuracy (static),

e position accuracy (dynamic),

e COG/SOG accuracy,

e position update, and
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status indications (including RAIM, where fitted).

10.6 AIS information

(see 6.5)

10.6.1 Information content

(see 6.5.1)

10.6.1.1 Defaults

10.6.1-1.14— Method of measurement

Set Uyp the standard test environment and reset the equipment to enable the manufactlrers

statiq data delivery defaults. Attempt to set the equipment to operate in autonomousimodé.

10.6(1.1.2 Required results

Conflrm that the default MMSI is set at 000000000 and that other\ static data defaults
unambiguously identify that the equipment has been properly initialised. Confirm thaf the

transmissions are inhibited and that an indication is given that transmissions are inhibited|.

10.6.1.2 Required information

10.6./1.2.1 Method of measurement

Set Jp standard test environment and operate EUT jinnautonomous mode. Apply all static|data

to the EUT.

Recdrd all messages on VDL and check the contents of position report Message 18 and static

data feport Messages 24 A and B.

10.6(1.2.2 Required results

Conflrm that data transmitted by.the EUT complies with static data and position sensor data.

10.6.1.3 External sensor.information

(see 6.3, 6.6.3)
10.6.01.3.1 Applicability

This fest is applicable if an optional interface for external sensors is provided.

10.6./1.3.2 Method of measurement

Set

a)

b)
c)
d)

e)

f)
g)

o tondard
M oudiiuaru t

+ BLEar-Ra-ant = |
Col 1 L \%J

Apply external position data with expected error < 10 m (from GBS sentence) and within
26 m of internal position.

Simulate unavailable/invalid external sensor data and missing/incorrect checksum.

Apply a non-WGS-84-or-unspecified{no-BTM) position input.

Apply an unspecified (no DTM) position input.

Apply a low accuracy position input with expected error > 10 m or without RAIM
information (no GBS).

Apply position data with more than 26 m apart from internal position.
Disconnect the internal GNSS antenna, or otherwise disable the internal GNSS receiver.
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Record all messages on VDL and check the contents of position report Message 18 for
position and COG/SOG.

10.6.1.3.3 Required results
The following results are required.

a) Data transmitted by the EUT complies with external sensor inputs.
b), c), d), e), f), 9) External data is not used.

In all cases, confirm that accuracy and RAIM flags are set accordingly; confirm that position
and COG/SOG are of the same source.

10.6.2 Information update rates

(see §.5.2)

10.62.1 Nominal reporting interval

10.6.2.1.1 Method of measurement

Set Up standard test environment and operate EUT in autonomous‘mode.

a) Start with own SOG of 1 kn; record all messages onX¥YDL for 10 min and evafuate
riporting rate for position report of EUT by calculating average transmission offset|over

—

st period.
b)
c) Heduce speed to 1 kn.

crease speed to 10 kn.

Recdrd all messages on VDL and check-~transmission offset between two consedutive
transmissions.

10.62.1.2 Required results
The following results are required.

a) Heporting interval shall be)3 min (+10 s).

b) donfirm that the reporting interval of 30 s (+5s) has been established after the|next
tlansmission in the)old schedule at the latest. The average reporting interval calcullated
oyver at least 25 transmissions shall be 30 s (£2 s).

c) Jonfirm thatythe reporting rate is reduced after 3 min (speed reduction).
10.6.2.2 - Assigned reporting interval

10.6.2.2/1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.
a) Transmit an assigned mode command Message 23 to the EUT with designated reporting
intervals of 5 s to 3 min according to Table 17.

b) Transmit an assigned mode command Message 23 to the EUT with designated reporting
interval of 10 min.

c) Transmit Messages 23 with a refresh rate of 1 min with designated reporting intervals of
6 min and 10 min.

d) Transmit Messages 23 designated reporting interval field settings of 11 to 15.

e) Change course, speed. Record transmitted messages.
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10.6.2.2.2 Required results

The following results are required.

a)

b)
c)

d)
e)

Confirm that the EUT transmits position reports Message 18 according to the parameters
defined by Message 23. The EUT shall revert to autonomous mode with nominal reporting

interval after 4 min to 8 min.

Confirm that the EUT reverts to autonomous mode with nominal reporting interval
4 min to 8 min.

after

Confirm that the EUT transmits position reports Message 18 according to the parameters

defined by Message 23.

Jonfirm that the EUT does not change its nominal behaviour.
Tlhe reporting interval shall not be affected by course or speed.

10.6.2.3 Static data reporting interval

10.6.2.3.1 Method of measurement

Set

ip standard test environment and operate EUT in autonomous mode. Recorg

transmitted messages and check for static data (Message 24).

Repdat the test at an assigned reporting interval of 5 s.

10.62.3.2 Required results

Confirm that the EUT transmits submessages 24A%and 24B every 6 min (24B following
within 1 min). Transmission shall alternate between channel A and channel B an
independent of the Message 18 reporting interval.

10.7 | Initialisation period

(see §.5.3)

10.74 Method of measurement

Set

a)

b)
c)

Up standard test environment with SOG > 2 kn as follows.

mode.
Switch off the EEUT for a period of time between 15 min to 60 min and switch on again
Make the GNSS sensor unavailable for a period of time between 1 min to 5 min.

Recgrd transmitted messages.

10.7.2—Reguiredresulis

the

24A
d be

Switch on the EUT«from cold (off-time minimum 1 h) with EUT operating in autonomous

Confirm that the EUT starts regular transmission of Message 18 including valid position:

a)
b)

within 30 min after switch on;
within 5 min;

c) stops transmitting after the next transmission and resumes within 1 min after enabling the

position source.

10.8 Alarms and indications, fall-back arrangements

(see 6.6)

10.8.1 Built-in integrity test

(see 6.6.1)
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1.1 Method of measurement

Check manufacturer’s documentation on built-in integrity test.

10.8.

1.2 Required result

Verify that an indication is provided if a malfunction is detected.

10.8.
10.8.

2 Transceiver protection

2.1 Method of measurement

2017

Set
short

10.8.

The
the tr

10.8.

(see §.

10.8.
Cheag

10.8.

Verif
provi

10.8.

(see §.

10.8.

Set U
an e

Appl

p standard test environment and operate EUT in autonomous mode. Open-circui
Lcircuit VHF antenna terminals of the EUT for at least 5 min each.

2.2 Required results

EUT shall be operative again within 2 min after refitting the antenna“without dama
ansceiver.

3 Transmitter shutdown procedure
6.2)

3.1 Method of measurement

k manufacturer’s documentation on transmitter shutdown procedure.

3.2 Required result

y that a transmitter shutdown procedure independent of the operating softwa

ded.

4 Position sensor fallback conditions
6.3)

4.1 Method of measurement

p standard test environment and operate EUT in autonomous mode. Where an optid
ternal GNSS sénsor is not provided, the respective tests shall be omitted.

positionsensor data in a way that the EUT operates in the states defined below:

a) externalDGNSS in use if implemented;

O
—

in

ternal DGNSS in use (corrected by Message 17) if implemented;

and

e to

re is

n for

c) internal DGNSS in use (corrected by a beacon) if implemented;

d) external GNSS in use if implemented;

e) internal GNSS in use;

f) no sensor position in use.

Check the position accuracy and RAIM flag in the VDL Message 18 and, where provided, the
ALR sentence.

10.8.

4.2 Required result

Verify that the use of position source, position accuracy flag, RAIM flag and position
information complies with Table 1.
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Verify that the position sensor status is maintained for the next scheduled report and changed

after

10.8.
(see 6

10.8.

that.

5 Speed sensors

.6.4)

5.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Where an option for
an external GNSS sensor is not provided, this test shall be omitted.

a) Apply valid external DGNSS position and speed data.

b) M
fl

10.8.
Cheag

a) T
b) T

10.9

(see §.

10.9.

(see §.

10.9.
Set U
a) Q
b)

c)
P

10.9.
Cheag

ake external DGNSS position invalid (for example by wrong checksum, "valid/in
ag).

5.2 Required result
k the following.

he external data for SOG/COG is transmitted in Message 18.
he internal data for SOG/COG is transmitted in Message 18.

User interface

7)

1 Display

7.1)

1.1 Method of measurement

p standard test environment and operate EUT in autonomous mode.

heck status indications for power, Tx timeout, Error.
pply Message 23 "quiet time™ of > 7 min.

imulate VDL load in order to make it impossible for the EUT to find free cand
eriods.

1.2 Required results

k the following.

a)
b)
c)

dicators-are available and working correctly according to manufacturer’s documenta

he-TxJtimeout indication is activated.

he' Tx timeout indication is activated

alid"

idate

ition.

10.9.
10.9.

2 Message display

2.1 General

This test is only applicable if a message display is provided.

10.9.

2.2 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.

Transmit a Message 14.
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10.9.2.3 Required results

Verify that the EUT displays the message.

10.9.3 Static data input

(see 6.7.2)
10.9.3.1 Method of measurement

Verify that static data can be input to the unit according to the manufacturer’s documentation.
Set up standard test environment and operate EUT in autonomous mode.

10.93.2 Required results

Chedk that static data are transmitted correctly by the EUT and that the MMSI cann¢t be
alterg¢d by the user.

10.9.4 External interfaces
(see 6.7.3)

10.9.4.1 Display interface
10.9.4.1.1 General

This fest only applies if a display interface is provided:

10.9.4.1.2 Method of measurement

Set Up standard test environment and operate EUT in autonomous mode. Apply a safety
relat¢d broadcast Message 14 through the VDL to the EUT.

Chedk the output on the display interface.

10.94.1.3 Required results

The |interface shall be .compliant with IEC 61162-1 protocol and the manufacturer’'s
documentation of interface hardware.

11 Physical tests

11.1| TDMA\transmitter

(see 7.2.3)

11.1.T Frequency error
11.1.1.1  Definition

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

11.1.1.2 Method of measurement
Perform the following.

a) The carrier frequency shall be measured in the absence of modulation.

b) Tests shall be performed on the lowest operating frequency on which the EUT can
transmit according to the manufacturers specification and AIS 2 (162,025 MHz).
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c) The measurement shall be made under normal and extreme test conditions.

11.1.1.3 Required results

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

11.1.2 Carrier power

111

1.1
The

a)
b)

c) T

d) T

111

.2.1 Definition

2.2 Method of measurement

flollowing measurement arrangement applies (see also Figure 9).

he transmitter shall generate test signal number 4.

he average power shall be measured over the transmitterduration. This power sheé
rther averaged over measurements from 200 transmtissions. This value sha
prrected according to the transmitter duty cycle to indi¢ate the carrier power.

ests shall be performed on the lowest operating frequency on which the EUT]

tlansmit according to the manufacturer’s specification and AIS 2 (162,025 MHz).

he measurement shall be carried out under normal and extreme test conditions.

Transmitter
under >
test

Power Power
attenuator meter

\/

IEC

Figure 9,.—Measurement arrangement for carrier power

2.3 Required results

At all test frequencies, the carrier power shall be 33 dBm % 1,5 dBm under normal

cond

At a
cond

tions.

| test) frequencies, the carrier power shall be 33 dBm + 3 dBm under extreme
tions.

111
111

.3 Transmission spectrum

.3.1 Definition

Il be

can

test

test

This test is to ensure that the modulation and transient sidebands produced by the transmitter

unde

111

r normal operating conditions fall within the allowable mask.

.3.2 Method of measurement

Perform the following.

a) T

he test shall use test signal number 4.
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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) shall be
used for this measurement. A sufficient number of sweeps shall be used and sufficient
transmission packets measured to ensure that the emission profile is developed.

c) Tests shall be performed on the lowest operating frequency on which the EUT can
transmit according to the manufacturer’s specification and AIS 2 (162,025 MHz).

11.1.3.3 Required result

The spectrum for slotted transmission shall be within the emission mask as follows:

o + ; ation
ahd transient sidebands shall be below 0 dBc;

e af +10 kHz removed from the carrier, the modulation and transient sidebands—shgll be
below —25 dBW,

e af +25 kHz to £62,5 kHz removed from the carrier, the modulation and transient sideblands
shall be below the lower value of —-60 dBW;

e in the region between £10 kHz and £25 kHz removed from the carrjer, the modulation and
transient sidebands shall be below a line specified between these two points.

The feference level for the measurement shall be the carrier power (conducted) recordgd for

the apppropriate test frequency in 11.1.2.

For information, the emission mask specified above is shown in Figure 10.

1
|
\
\
\
\

\J

-62,5 62,5

IEC

Figure 10 — Emission mask

1.1 Modulation accuracy

ks

11.1. Definition

The modulation accuracy is the measurement of the peak frequency deviation of the

transmitter modulation and the correct implementation of the GMSK BT filtering.

11.1.4.2 Method of measurement

The measurement procedure shall be as follows (see also Figure 11).

The equipment shall be connected in either configuration A or configuration B as shown.

The trigger device is optional if the equipment is capable of synchronising to the

transmitted bursts.
The transmitter shall be tuned to AIS 2 (162,025 MHz).
The transmitter shall be modulated with test signal number 2.

The deviation from the carrier frequency shall be measured as a function of time.
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e) The transmitter shall be modulated with test signal number 3.

— 63 —

f) The deviation from the carrier frequency shall be measured as a function of time.

g) Measurements shall be repeated at the lowest frequency on which the EUT can transmit,
according to the manufacturer's specification.

h) Testing shall be repeated under extreme test conditions.

A4

Trigger device

Configuration A

11.1.4.3

Required results

Tfansmitter .| Power | RF signal
Under test ¥| attenuator i analyser
> Trigger device
Transmitter .| Power - Test
Under test attenuator discriminator

Storage

l Configuration B

oscilloscope

Figure 11 — Measurement.arrangement for modulation accuracy

IEC

Peak| frequency deviation at various points within the data frame shall comply with Tablg 22.
Thesg limits apply to both the)positive and negative modulation peaks. Bit 0 is defined apg the

first bit of the training sequence.

Table 22 - Peak frequency deviation versus time

Me¢asurement'period from

Test signal 2

Test signal 3

centre to centre of each bit Normal Extreme Normal Extremg
Bit 0 to bit 1 <3400 Hz
Rit 2 to hit 3 2 400+ 480 Hz
Bit 4 to bit 31 2 400 + 240 Hz 2 400 £ 480 Hz 2 400 + 240 Hz 2 400 + 480 Hz

Bit 32 to bit 199

1740 £ 175 Hz

1740 £ 350 Hz

2400 £ 240 Hz

2 400 + 480 Hz

11.1.5 Transmitter output power versus time function

11.1.5.1 Definition

Transmitter output power versus time function is a combination of the transmitter delay, attack
time, release time and transmission duration (referring to Figure 3), where:

a) transmitter delay (7,) is the time between the start of the candidate transmission time
period and the time when the transmission power exceeds —50 dBc;
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transmitter attack time (Ig — T,) is the time between the transmit power exceeding
-50 dBc and the moment when the transmit power has reached a level 1 dB below the
measured steady-state power (P,;) and maintains a level within +1,5/-1 dB from Py
thereafter;

transmitter release time (7 — T¢) is the time between the end flag being transmitted and
the moment when the transmitter output power has reduced to a level 50 dB below P
and remains below this level thereafter;

transmission duration (T — T,) is the time from when power exceeds —50 dBc to when the
power returns to and stays below —50 dBc.

11.1.5.2 __Method of measurement

Perfgrm the following.

a)

b)

c)

d)

11.1/56.3 Required result

Tlhe measurement shall be carried out by transmitting test signal number 2,(note that this
te¢st signal generates one additional stuffing bit within its CRC portion).

Tlhe EUT shall be connected to a spectrum analyser. A resolution bandwidth of 1 MHz,
vldeo bandwidth of 1 MHz and a sample detector shall be used for this measurement| The
analyser shall be in zero-span mode for this measurement.

Flor the purposes of this test, the EUT shall be equippedwith a test signal (SYNC)
indicating the start of each time period that it intends to trapsmit into. This will be use¢d as
al trigger source for the spectrum analyser. The SYNC{signal shall be aligned t¢ the
npminal start time (7,) of the transmission time period.

Tlests shall be performed on the lowest operating frequency on which the EUT]| can
tlansmit according to the manufacturer’s specification and AIS 2 (162,025 MHz).

The fransmitter power shall remain within the.mask shown in Figure 3 and associated timings

giver] in Table 6.

11.2| TDMA receivers

(see 7.2.4)
11.21 Sensitivity
11.21.1 Definition

The

maximum usable’ sensitivity is the minimum level of signal (dBm) at the receiver input,

proddiced by a carrier at the nominal frequency of the receiver, modulated with the typical test
signdl (test sigmal 5), which will, without interference, produce a data signal with a spegified

packet errorrate (PER) after demodulation.
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11.2.1.2 Method of measurement

Message Signal Receiver Message
» » under » measuring
generator generator
test test set

\ 4

IEC

Figure 12 — Measurement arrangement

The measurement procedure shall be as follows (see also Figure 12):

a) the signal generator shall be at the nominal frequency of the receiver and shall be
odulated to generate test signal number 5;

b) the signal level at the input of the receiver shall be set to —107 dBm;

c) the message measuring test set shall be monitored and the ‘packet error rate obsefved;
he PER shall be derived by the following formula:

here
PRy is the number of packets received without\errors;
Plrx is the number of transmitted packets.

d) the test shall be repeated at the nominal*carrier frequency +500 Hz and the level gt the
input to the receiver adjusted to —104.dBm under normal conditions;

e) the test shall be carried out on thelowest TDMA frequency declared by the manufaqturer
and AIS 2 (162,025 MHz);

peat under extreme conditions, at the nominal carrier frequency only. The signal
generator shall be adjusted:so that the level at the input to the receiver is =101 dBm.

f)

—

11.21.3 Required results

The PER shall not exceed 20 %.

11.22 Errordbehaviour at high input levels

11.22.1 -“Definition

The ¢rror behaviour (performance) at high input levels (noise free operation) is defined ih the
same manner as for the measurement of the maximum usable sensitivity when the level of the
wanted signal is significantly above the maximum wanted sensitivity.

11.2.2.2 Method of measurement

The measurement configuration for receiver sensitivity (11.2.1) shall be used.

The signal generator shall be at the nominal frequency of the receiver and shall be modulated
to generate test signal number 5. The test shall be carried out on the lowest TDMA frequency
declared by the manufacturer and AIS 2 (162,025 MHz). The message measuring test set
shall be monitored and the packet error rate observed as follows.

a) The level of the input signal shall be adjusted to a level of =77 dBm.
b) The level of the input signal shall be adjusted to a level of =7 dBm.
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11.2.2.3 Required results

The PER shall not exceed 2 % under a) and 10 % under b).

11.2.3 Co-channel rejection

11.2.3.1  Definition

2017

The co-channel rejection 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
modulated signal, both signals being at the nominal frequency of the receiver.

11.23.2 Method of measurement

The

a)
b)

c)

h)

easurement procedure shall be as follows (see also Figure 13).

0 generators A and B, shall be connected to the receiver via a combinifg’network.

he wanted signal, provided by signal generator A, shall be at the nominal frequen
the receiver and shall be modulated to generate test signal number5!

he unwanted signal, provided by generator B, shall also be at)the nominal frequen
the receiver. Generator B shall be modulated to generate_test signal number 4, 4
cpntinuously or in the same time period as that used by generator A for test signal nu
5] The content of the wanted and unwanted signals shall'net' be synchronised.

he level of the wanted signal from generator A shall be adjusted to —101 dBm.
he level of the unwanted signal from generator B{shall be adjusted to —111 dBm.

he message measuring test set shall be monitored and the packet error rate
opserved.

he measurement shall be repeated for.displacements of the unwanted signal of +1
om the nominal frequency of the receiver and the PER again observed.

Z

DTE This value represents twice the allowable transmit frequency tolerance.

—

he test shall be carried out on(the lowest TDMA frequency declared by the manufag
hd AIS 2 (162,025 MHZz).

QL

cy of

cy of
ither
mber

PER)

kHz

turer

. »-
Signal g
generator
A
> Receiver Message
Combiner » under » measuring
> test test set
Signal
generator
B
IEC

Figure 13 — Measurement arrangement with two generators

11.2.3.3 Required result

The PER shall not exceed 20 %.
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11.2.4 Adjacent channel selectivity
11.2.4.1 Definition

The adjacent channel selectivity 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 signal which differs in frequency from the wanted signal by an amount equal to the
adjacent channel separation for which the equipment is intended.

11.2.4.2 Method of measurement

The measutrementprocedure-shall-be-as-follows-
P .

a) Tlhe measurement configuration for co-channel rejection (11.2.3) shall be used.

b) The wanted signal, provided by signal generator A, shall be at the nominalfrequengy of
the receiver and shall be modulated to generate test signal number 5.

he unwanted signal, provided by generator B, shall be frequency modulated wijth a
DO Hz sine wave giving a deviation of +3 kHz. Generator B shall.-be at a freqyency
b kHz above that of the wanted signal.

c)

e) The level of the unwanted signal from generator B shall be ddjusted to —31 dBm.
f)

g)

he message measuring test set shall be monitored and the”packet error rate observed.

boeat The above measurement shall be repeated with-the unwanted signal 25 kHz helow

T
4

2

d) The level of the wanted signal from generator A shall be adjusted to a level of —101 dBm.
T

T

re

RHe wanted signal.

t
h) The test shall be carried out on the lowest TDMA frequency declared by the manufadturer
ahd AIS 2 (162,025 MHz).

11.244.3 Required results

The PER shall not exceed 20 %.

11.2)5 Spurious response rejection
11.2/56.1 Definition

The ppurious response rejection is a measure of the capability of the receiver to recejve a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwgnted modulated signal at any other frequency, at which a response is obtained.

11.2)5.2 Manufacturer’s declarations

The [manufacturer shall declare the following in order to calculate the "limited freqyency
rangT" over which the initial part of the test will be performed:

e list of intermediate frequencies (IF4, IF, ...IFN ) in Hz;
e switching range of the receiver;
NOTE 1 The switching range corresponds to the frequency range over which the receiver can be tuned.

e frequency of the local oscillator at AIS 2 (f o) and at the lowest TDMA channel (f o).

NOTE 2 This-may can be a VCO, crystal, sampling clock, BFO, numerically controlled oscillator depending on
the design of the equipment.

11.2.5.3 Introduction to the method of measurement

The initial evaluation of the unit shall be performed over the "limited frequency range" and
shall then be performed at the frequencies identified from this test and at "specific
frequencies of interest" (as defined below).
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To determine the frequencies at which spurious responses can occur, the following

calcu

a) C

lations shall be made.

alculation of the "limited frequency range"

The limits of the limited frequency range (LFRy, LFR o ) are determined by the following
calculations:

LFRHl :f‘LOH + (]F»] + IFZ +...+IFN + S}"/2)

LFRLO =fLOL - (IF1 + IF2 ++IFN + SI"/2)

b) d

11.2/5.4 Method of measurement over the limited frequency frange
11.2)5.4.1 General

Two methods are available for the measurements over the timited frequency range, one b
NAD measurements (A) and the other based on PER measurements (B). Either meﬁthod

on S

may pe used, but in each case shall be followed by<he method of measurement at iden

frequ

These are determined by the following calculations:

alculation of specific frequencies of interest (SFI) outside the limited frequency rang

here K is an integer from 2 to 4.

encies.

Y

Signal
generator
A

A1

ased

ified

Receiver
Combiner » under »
test

\ 4

Measuring
test set

\ 4

Signal
generator
B

Figure 14 — SINAD or PER/BER measuring equipment

11.2.|5.4.2 A) Method of search over the "limited frequency range™” using SINAD

IEC

measurement

For the SINAD measurement, proceed as follows.

a) Two generators A and B shall be connected to the receiver via a combining network (see

F

igure 14).

The wanted signal, provided by generator A, shall be at AIS 2 and shall be modulated with

1

kHz sine wave at £2,4 kHz deviation.

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

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

The signal level from generator A (wanted) shall be adjusted to —101 dBm at the receiver.

T

he SINAD value shall be noted (and should be greater than 14 dB).
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c)
d)

e)

f)

Signal generator B shall be switched on and adjusted to —27 dBm at the receiver.

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

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

Set the receiving frequency to the lowest frequency and repeat the test.

11.2.5.4.3 B) Method of search over the "limited frequency range” using PER or BER

F PRER RLCD 4 Al £all
Or NNV U DTNV TITOCAoUT TTTTTCTIL, PTULTTU Ao TUTTUWO.

a)

b)

11.2)5.5 Method of measuremeént (at identified frequencies)

Proceed as follows.

measurement

Two generators A and B shall be connected to the receiver via a combining network| (see
igure 14).

F

The wanted signal, provided by generator A, shall be at AIS 2 and shall be ‘modulatgd to
generate test signal number 5.
T
4

he unwanted signal, provided by generator B, shall be frequency modulated wjth a
DO Hz sine wave giving a deviation of +3 kHz.

Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted to —101 dBm at the receiyer.
The PER or BER shall be noted.

gnal generator B shall be switched on and adjusted,to’—27 dBm at the receiver.

S
The frequency of the unwanted signal shall bevaried in steps of 5 kHz over the limited
frequency range (from LFR| o to LFRy,).

The frequency of any spurious response detected (by an increase in either PER or |BER)
during the search shall be recorded for uséZin the next measurements.
S

et the frequency to the lowest frequency and repeat the test.

In the case where operation using @ continuous packet stream is not possible a similar
nmethod may be used.

Two generators Acand B shall be connected to the receiver via a combining network| (see
Figure 14).

he wanted-Sighal, provided by generator A, shall be at AIS 2 and shall be modulatgd to
bnerate tesfsignal number 5.

T
g

The unwanted signal, provided by generator B, shall be frequency modulated wijth a
4D0/Hz/sine wave giving a deviation of £3 kHz. Generator B shall be at the frequency of
that.spurious response being considered.

Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted —101 dBm at the receiver.
Generator B shall be switched on, and the level of the unwanted signal set to —-31 dBm.

For each frequency noted during the tests over the limited frequency range and the
specific frequencies of interest (SFI,), transmit 200 packets to the EUT and note the PER.

Set the receiving frequency to the lowest and repeat the test for each frequency noted
during the tests over the limited frequency range on the lowest frequency and the specific
frequencies of interest (SF1,).

11.2.5.6 Required results

At any frequency separated from the nominal frequency of the receiver by two channels or
more, the spurious responses shall not result in a PER of greater than 20 %.
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11.2.6 Intermodulation response rejection

11.2.6.1 Definition

The intermodulation 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.

11.2.6.2 Method of test

a) three signal generators shall be connected to the receiver via a combining network;
b) the wanted signal, provided by signal generator A, shall be at the nominal frequency ¢f the
r¢ceiver and shall be modulated to generate test signal number 5;
c) the unwanted signal from generator B shall be unmodulated,;
d) the unwanted signal from generator C shall be frequency modulatéd”with a 400 Hz| sine
ave giving a deviation of +3 kHz;
e) the signal level from generator A (wanted) shall be set for —109-dBm at the receiver input;
f) the signal level from generators B and C shall be set for -36-dBm at the receiver inpu};
g) the frequencies of generators A, B, C shall be set as pertest No.1 of Table 23;
h) the message measuring test set shall be monitored @nd the packet error rate observed;
i) repeat the measurement with frequencies set)as per tests No.2, No.3 and No|4 of
Tlable 23.
Signal
generator
A
Signal Receiver Message
generator Combiner » under » measuring
B test test set
Signal
generator
C
IEC

Figure 15 — Measurement arrangement for intermodulation
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Table 23 - Frequencies for inter-modulation test

Generator A Generator B Generator C
Wanted AIS signal Unmodulated Modulated
(x50 kHz) (£100 kHz)
Test No.1 162,025 MHz 162,075 MHz 162,125 MHz
Test No.2 162,025 MHz 161,975 MHz 161,925 MHz
Test No.3 Fromale Fromale T 90 kHz Frpmalo = 100 kHz
Test No.4 Fromale Frpmalo — 90 kHz Frpmalo — 100 kHz
NOTE T omae S te towest—frequency o wiich—the—EYTcam operate—accordimg—to—theTmamufactyrer's
spedification.

11.216.3 Required results

The PER shall not exceed 20 %.

11.2f7 Blocking or desensitisation
11.2)7.1 Definition
BlocKing is a measure of the capability of the receiver to receive a wanted modulated sltignal

withdut exceeding a given degradation due to the presence-of an unwanted input signal a
frequencies other than those of the spurious responses\or the adjacent channels.

11.2J7.2 Method of measurement

The measurement procedure shall be as follows.

d)

e)

f)
g)

Tjwo generators A and B shall be conhected to the receiver via a combining network
Fiigure 13).
T
t

He receiver and shall be modulated to generate test signal number 5.

he unwanted signal from,generator B shall be unmodulated and shall be at a freqy
5 MHz to 10 MHz away from the nominal frequency of the receiver. Measurements

P MHz, +5 MHz-and +10 MHz, avoiding those frequencies at which spurious respg
pbuld occur (see-€.4.6).

Initially, sighal generator B (unwanted signal) shall be switched off (maintaining the o
impedance).” The level of the wanted signal from generator A shall be adjuste
—[101 dBm at the receiver input.

The RF signal level for signal generator B (unwanted signal) shall be adjusted to —23

L _hALL

T
0
bge carried out at freguencies of the unwanted signal at approximately +500 kHz, £1 MHz,
t
c

any

(see

he wanted signal, provided by.signal generator A, shall be at the nominal frequency of

ency
shall

nses

utput
d to

dBm

ban—th £ EY T H | o ! = £ $4: £ 1 C A
\l moeTr ure Ilcblucllby Dcllllly 1o 1TCoo UrdlilT LJY IviTT4. 1T UI IIUqUCIIby OULLIIIHO Ul LI v

higher the RF level shall be adjusted to —15 dBm.

The test shall be repeated for all the frequencies defined in step c).

1Z Or

The test shall be carried out on the lowest frequency on which the EUT can operate

according to the manufacturer’s specification and AIS 2 (162,025 MHz).

11.2.7.3 Required results

The maximum packet error rate shall not exceed 20 %.
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11.3 Conducted spurious emissions
11.3.1 Spurious emissions from the receiver
11.3.1.1 Definition

Spurious emissions from the receiver are components at any frequency, conducted to the
antenna. The level of spurious emissions shall be measured as their power level in a specified
load.

11.3.1.2 Method of measurement

The feceiver shall be connected to a 50 Q attenuator. The output of the attenuator shall be
conngcted to a spectrum analyser or selective voltmeter having an input impedance-of 50( Q. If
the detecting device is not calibrated in terms of power input, the level of any det¢cted
components shall be determined by a substitution method using a signal generator.| The
meagurement shall extend over the frequency range 9 kHz to 4 GHz.

The Jreceiver shall be switched on, and the measuring receiver shall"be tuned ovef the
frequency range 9 kHz to 4 GHz.

At each frequency at which a spurious component is detected, the power level shall be
recornded as the spurious level delivered into the specified load!

11.3[1.3 Required results

The power of any spurious emission in the specified range at the antenna terminal shajl not
exceed —57 dBm (2 nW) in the frequency range 9°kHz to 1 GHz and —-47 dBm (20 nW) ip the
frequency range 1 GHz to 4 GHz.

11.32 Spurious emissions from the transmitter
11.3.2.1 Definition

Conducted spurious emissions\lare emissions on a frequency or frequencies, which are
outsifle the necessary bandwidth’ and the level of which may be reduced without affecting the
corrgsponding transmission‘\of information. Spurious emissions include harmonic emissjions,
paragitic emissions, intermodulation products and frequency conversion products, but ex¢lude
out-gf-band emissions-

11.32.2 Method-.of measurement

The fransmifter shall be connected to a 50 Q power attenuator. The output of the power
attenjuator-shall be connected to a measuring receiver.

If hothla tha masctirama ANt chall ha A A bl tha tranmaomittar s Aot~ A I e b t
pO oToTCT—th C— T CoourCtrCrt—oran— o C—THatC—yvia e artotrtte—or oo ratC Gt iro— 1 no

possible, the transmitter shall be modulated by test signal number 4. If possible, the
modulation should be continuous for the duration of the measurement.

The measurement shall be made over a frequency range from 9 kHz to 4 GHz, excluding the
channel on which the transmitter is operating and its adjacent channels.

The resolution bandwidth of the measuring instrument shall be the smallest bandwidth
available which is greater than the spectral width of the spurious component being measured.
This shall be considered to be achieved when the next highest bandwidth causes less than
1 dB increase in amplitude. Positive peak detection (maximum hold) shall be selected on the
spectrum analyser used for this measurement.
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A sufficient number of sweeps shall be measured to ensure that the emission profile is
developed.

At each frequency at which a spurious component is detected, the power level shall be
recorded as the conducted spurious emission level delivered into the specified load, except
for the channel on which the transmitter is intended to operate and the adjacent channels.

The conditions used in the relevant measurements shall be recorded in test reports.

11.3.2.3 Required results

The power of any spurious emission on any discrete frequency shall not exceed 0,2% uW

(=36 |dBm) in the frequency range 9 kHz to 1 GHz and 1 uW (=30 dBm) in the frequency range

1 GHz to 4 GHz.

12 $pecific tests of link layer

(see 7).3)

12.1| TDMA synchronisation

12.1/1 Synchronisation test sync mode 1

12.11.1 Definition

Synchronisation jitter (transmission timing error) i§)the time between nominal start of the

transmission time period as determined by a UTC:synchronisation source (7 ) and T gf the

EUT (T guT)-

12.1/1.2 Method of measurement

Set yp standard test environment and set the EUT to assigned mode for a reporting rgte of

5 s. Enable test conditions for the fallowing:

a) slation transmitting Messaggé,1 or 2, 3, 4 not subject to a CS-delay, with repeat indicgtor =
0L with no propagation délay and with position available is received by the EUT;

b) np sync source (switched off);

c) with the internal clock of the EUT out of sync (sync jitter > 1 000 us), transmit messages
npt to be used, as-sync source (see 7.3.2.2) to the EUT;

d) r¢peat testra) using a sync source transmitting Message 4; simulate the position df the
sfation providing the sync source (for instance a base station 60 NM = 416 us away|from
EJUT position) in order to simulate a propagation delay;

e) r¢peattest d) with an additional source transmitting Message 1 or 2, 3, 4, 18 not subjgct to
a mith—repeatindicator = mith—no—propagation—delay—and—with—pesition

available is received by the EUT.
Record VDL messages and measure the time between T, .o of the synchronisation source
and the initiation of the "transmitter on" function T, and calculate back to Ty gyt (a sync
output may be used for the purpose of this test). Alternative methods, for example by
evaluating the start flag, are allowed.

12.1.1.3 Required results

The following results are required.

a) The EUT shall synchronise on the received source and the synchronisation jitter shall not
exceed +312 us (sync mode 1).
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b) The synchronisation jitter shall not exceed +312 us during a 30 s period from the time a

p

roper sync source was last received.

c) The EUT shall not synchronise on these received messages.

d) T
e) T

12.1.

12.1.

he synchronisation jitter of the EUT shall be within —416 ps £312 pus.
he synchronisation jitter of the EUT shall be =208 ps £312 us within 60 s.

2 Synchronisation test sync mode 2

2.1 Method of measurement

This

Set

a) Q
b) S
S
in
Reca
and

LI T
I

s & L Lol L e ! o 1 H . H H 1 & 1
Col 1o TTUL appriivaulc 1T alt 1meliitdr U T O SyTNUTmulnmoaliulimT sUUTLT TS TTTTYITITTITTIITU.

p standard test environment and enable test conditions for the following.

perate EUT in sync mode 2 for more than 5 min.
witch on sync source immediately after scheduled transmission of EUT. Sync s

dicator = 0 and with position available with a reporting rate of 10.&-

rd VDL messages and measure the time between T .o of(the synchronisation s¢
he initiation of the "transmitter on" function T, and calculate back to Ty gyt (a

outpyit may be used for the purpose of this test). Alternative methods, for exampl

evall

121

Verif
sync

12.1.

12.1.

This
are id

121

Set
uTC

12.1

The 3

ating the start flag, are allowed.

J2.2 Required results

y that the EUT synchronises its next scheduled transmission on the sync source,
ronisation jitter shall not exceed £312 ps.

3 Synchronisation test with UTC
3.1 General

test is only relevant if-eptigpal an internal UTC synchronisation sources—providing|
implemented.

3.2 Method of measurement

p standard test environment and enable test conditions in a way that EUT operat
synchronised'mode.

3.3 _Required results

yAchronisation jitter shall not exceed £312 pus.

urce

hall be a station transmitting Message 1 or 2, 3, 4 not subject to a,CS-delay, with re¢peat

urce
sync

le by

The

es in

12.2
12.2.

12.2.

Carrier-sense tests
1 Threshold level

1.1 Definition

Carrier-sense threshold is the signal level below which a time period shall be regarded as
unused and a transmission may take place.

12.2.

1.2 Method of measurement

The test configuration is described here in its most basic form, using three signal sources with
RF (PIN) switches selecting when each signal is applied to the EUT. Other equipment
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configurations may be used if they fulfil the same requirements (for example a single RF
source fed via a switched attenuator, which is controlled by a timing circuit).

The following points explain the configuration as described in Figure 16.

a) Signal C is a carrier modulated with a 400 Hz FM signal with a deviation of 3 kHz

b)

0
Signal A is a carrier modulated with a 400 Hz FM signal with a deviation of 3J
e

o =T O > |

N M

equivalent to —60 dBm at the EUT. The switches connect this signal to the EUT mo
the time to mimic 100 % channel loading with strong traffic.

Signal B is a carrier modulated with a 400 Hz FM signal with a deviation of 3

st of

kHz

equivalent to —87 dBm at the EUT. Switch 1 replaces signal C with signal B for 26,67 ms.

The function generator makes this happen once every 2 s. This imitates one vacant

87 dBm and OFF to mimic high and low background levels (resulting in a threshold
f —77 dBm and —107 dBm).

uivalent to =104 dBm at the EUT. When the EUT attempts a transmission, swif

104 dBm and OFF (defined as less than —117 dBm).

N the lowest frequency declared by the manufacturer and AIS 2 (162,025 MHz).

r switch 2.

ith the signal levels set to the levels shownxin the first row of the following tablg
UT shall be observed making routine scheduled position reports. Levels shall the
djusted as per subsequent steps andCthe EUT monitored for 10 min (or at
D reporting attempts) to confirm if transmission has ceased.

> Tx Monitor

Signal
denerator

v

time

period in a 99 % loaded channel. The level of Signal B can be manually switched betyveen

level

kHz
ch 2

replaces the ‘background traffic’ with signal A to imitate an incoming message intendgd to
rhibit the transmission attempt. The level of signal A can be manuadlly set to —74 dBm,

| three signal generators are tuned to the same frequency. The’test shall be carrief out

br the purposes of this test, the EUT will be equipped withva test signal (SYNC) indicating
e start of each time period that it intends to transmit into. This is used to trigger the
ilse generator which after a delay of 0,8 ms (8 bits)ygenerates a 23,3 ms (224 bits) pulse

, the
n be
least

A

A 4

EUT

Switch 2 Coupler Power <

2 attenuator

Signal

denerator
B —p| A

Switch 1 |_| Pulse

generator -
SYNC

Signal -
denerator.
c A

Function

generator

Figure 16 — Configuration for carrier-sense threshold test

12.2.1.3 Required results

The required results are given in Table 24.

IEC
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Table 24 — Required threshold test results

Step Description Signal A Signal B EUT transmission
dBm dBm
1 Time period free OFF OFF Yes
2 Time period used -104 OFF Ceased
3 Recovery OFF OFF Yes
4 Raised background OFF -87 Yes
5 Time period used -74 -87 Ceased
6 Recovery OFF -87 Yes

12.2.
12.2.

This
not u

12.2.

Use

Signal B is switched off, signal A can be manually setto' =74 dBm, —104 dBm and OFF.

The
into
starti
the H

Leve
(ora

12.2.

The 1

2 Carrier-sense timing
2.1 Definition

test is to verify that signals that are received before the CS detegtion window start
sed for the detection of used time periods.

2.2 Method of measurement

he test configuration and signals of test 12.2.1.

BYNC signal of the EUT indicating the startof each time period that it intends to tra
s used to trigger the pulse generator _tdZgenerate a 0,7 ms (7 bits) pulse for swi

uT).

least 20 reporting attempts)-to confirm if EUT transmits.

2.3 Required results

equired results are'given in Table 25.

Table 25 — Required carrier-sense timing results

5 are

nsmit
ch 2

hg at the SYNC signal (this pulse ends*1 bit before start of the CS detection wind¢w of

s shall be adjusted as per the(steps given in Table 25 and the EUT monitored for 10 min

Step Description Signal A Signal B EUT transmissgion
dBm dBm
1 Time period free OFF OFF Yes
2 Time period free -104 OFF Yes
3 Time period free -74 OFF Yes

12.3

12.3.

VDL state/reservations

1 Method of measurement

Set up standard test environment and operate EUT with assigned reporting interval of 10 s.
Record transmitted scheduled position reports Message 18 and check time periods used for

trans

mission.

a) Transmit a Message 20 to the EUT reserving a block of time periods including timeout.

b) Transmit a Message 20 to the EUT reserving a block of time periods without timeout.
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12.3.2 Required results
Verify that

a) the reserved block is not used and used again after the timeout specified in Message 20,
and

b) the reserved block is not used and used again after a timeout of 3 min.
12.4 Data encoding (bit stuffing)

12.4.1 Method of measurement

Set Jp standard test environment.

Set ghips name to a value that requires bit-stuffing, for instance "wwwww", and check the| VDL
(note that this might require that the manufacturer provides means to input this.data).

12.42 Required results

Confirm that transmitted VDL Message 24 conforms to data input.

12.5| Frame check sequence
12.5/1 Method of measurement

Apply simulated position report messages with wrong. CRC bit sequence to the VDL as
follows.

a) (heck test output; if a display interface is provided, check this.

b) Hepeat test 12.1.1 and check that a statioh transmitting messages with wrong CRC are
npt used for synchronisation.

12.52 Required results

Conflrm that messages with invalid*CRC are not accepted by the EUT in cases a) and b).

12.6 | Slot allocation (channel access protocol)
12.61 Autonomous-mode allocation
12.6/1.1 Method of measurement

Set yp standardtest environment and operate EUT with assigned reporting interval of [10 s.
Recard transmitted scheduled position reports Message 18 and check time periods used for
transmission. Check the communication state of transmitted messages.

Repeat the test with additional simulated channel load of 80 % (4 time periods used, 1 time
period unused).

12.6.1.2 Required results
The time periods used for transmission shall in both tests

e not exceed the transmission interval TlI,
e not always use the same time period, and

e not always use the first unused time period.

Check that the communication state of Message 18 is the default value as defined in 7.3.4.6.
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12.6.2 DSC listening periods
12.6.2.1 Method of measurement

This test is applicable only if DSC functionality is implemented.

Set up standard test environment and operate EUT with assigned reporting interval of 10 s.
Enable DSC functionality. Record transmitted scheduled position reports Message 18 and
check time periods used for transmission.

12.6.2.2 Required results

Durirlg the DSC monitoring times, scheduled transmissions of Message 18 shall continue

12.7| Assigned operation
12.71 Assignment priority
12.7(1.1 Method of measurement

Set pp standard test environment and operate EUT in autonemeus mode. Transmjt an
assigned mode command (Message 23) to the EUT with Tx/Rx mode 1.

a) Tfransmit a Message 22 defining a region with the EUT vinside that region. Transmit a
Message 22 to the EUT individually addressed and specifying Tx/Rx mode 2.

b) Repeat the test, clear the region defined by Message 22 under a). Transmit Messade 22
to the EUT with regional settings specifying Tx/RX mode 2.

NOTE| This can be carried out using the method used iqn~18.3.1.1, b), step 2, or by assigning a new simulated
positign to the EUT.

Recdrd transmitted messages.

12.7[1.2 Required results
Conf{rm the following.

a) Tlhe Tx/Rx mode field setting of Message 22 shall take precedence over the Tx/Rx mode
field setting of Message*23.

b) The Tx/Rx mode.field setting of Message 23 shall take precedence over the Tx/Rx :Izode
field setting of Me'ssage 22. The receiving station shall revert to its previous Tx/Rx fode
after a timeout\value randomly chosen between 240 s and 480 s.

12.72 Entering rate assignment

12.72.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Transmit a Group
Assignment command (Message 23) to the EUT with a reporting interval of 10 s assigned,
monitor the VDL, reset by assigning 30 s rate; repeat 10 times.

12.7.2.2 Required result

Verify that the first transmission after receiving the Message 23 is within a time randomly
selected between the time the Message 23 has been received and the assigned interval.

12.7.3 Reverting from rate assignment
12.7.3.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Transmit a group
assignment command (Message 23) to the EUT with a reporting interval of 10 s assigned,
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monitor the VDL until at least 1 min after timeout occurred; repeat 10 times (transmissions of
Message 23 shall not be synchronised to the initial transmission schedule of the EUT).

Measure the time T,,, between the reception of Message 23 and first transmission after
timeout.

12.7.3.2 Required result

shall be randomly distributed between 240 s and 480 s.

Trev

12.7.4_Reverting from quiet mode

12.74.1 Method of measurement

Set yp standard test environment and operate EUT with a reporting interval of 10,s assigned.
Trangmit a group assignment command (Message 23) to the EUT with quiet time = 1 min.

12.7/4.2 Required results

Verify that the first transmission after the quiet period is within the schedule that was in place
beforne the quiet period.

12.7/5 Retry of interrogation response
12.7/5.1 Method of measurement

Set yp standard test environment. Interrogate the ' EUT by Message 15 for a response| with
Mesgqage 18.

Meagure under the following conditions.

a) Simulate full VDL load for the following 30 s.
b) Simulate full VDL load for the following 60 s.

12.7/5.2 Required result

Verify that

A=

a) alresponse is transmitted between 30 s and 60 s after the transmission of Message 1
b) wverify no response is transmitted.

12.8 | Message formats
12.8/1 Received messages

12.8.1.1" Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply messages
according to Table 11 to the VDL. Record messages output by the Pl of EUT where provided.

12.8.1.2 Required results

Confirm that EUT responds as appropriate. Check that EUT outputs the corresponding
sentences with correct field contents and format via the Pl where provided.

Verify that the EUT does not process addressed messages.
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Initiate the

transmission of messages relevant for a Class B mobile station according to Table 11 by the

EUT. Record transmitted messages.

12.8.2.2 Required results

Confirm that only messages as allowed by Table 11 are transmitted by the EUT.

13 $pecific tests of network layer

(see 71.4)

13.1| Regional area designation by VDL message

13.11 Method of measurement

Set Jp standard test environment. Apply channel management messages (Message 22) t
VDL [defining two adjacent regional areas 1 and 2 with different'channel assignments for
regiojns and a transitional zone extending 4 NM either side ofthe regional boundary.

Let the EUT approach region 1 (see Figure 17) from odtside region 2 more than 5 NM
from|region boundary transmitting on default channel§s.)Record transmitted messages on
chanpels. This can be accomplished by either usihg a dedicated test input for simu

positlon information or a GNSS simulator.

Region 1

Transitional

<

Default region

IEC

Primary channel

Secondary channel

Region 1 CHA1 CHB 1
Region 2 CHA2 CHB 2
Default region AIS 1 AIS 2

Figure 17 — Regional area scenario

o the
both

Bway
all 6
lated

13.1.2 Required results

Check that the EUT transmits and receives on the primary channels assigned for each region
alternating channels and doubling reporting rate when passing through the transitional zones
(see Table 26). EUT shall revert to default autonomous operation on the regional channels

after leaving the transitional zones.
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Table 26 — Required channels in use

Area Channels in use
1 Default region AIS 1, AIS 2
2 First transitional zone AIS 1, CHA?2
3 Region 2 CHA2, CHB2
4 Second transitional zone CHA2 CHA1
5 Region 1 CHA1,CHB1

13.2| Regional area designation by serial message or manually
13.21 Method of measurement

Chedk documentation.

13.22 Required result

Verify that the user cannot allocate channels (directly or by ACA sghtence).

13.3| Management of received regional operating settings
13.3/1 Replacement or erasure of dated or remote regional operating settings
13.3/1.1 Method of measurement

Set Wp standard test environment. Send a validrregional operating setting to the EU
Mesqage 22 with the regional operating area including the own position of the
Condecutively send a total of seven valid regional operating settings to EUT,
Mesdage 22, with regional operating areas not overlapping to the first and to each d
Perfgrm the following in the order showf.

end a ninth Message 22 to the/EUT with valid regional operating areas not overlaj
ith the previous eight regiohal operating areas.

tep 1: set own position of EUT into any of the regional operating areas defined b
second to the ninth Message 22 sent to the EUT previously.

T by
EUT.
Lsing
ther.

bping

y the

Step 2: send a tepth~Message 22 to the EUT, with a regional operating area which partly

operlaps the regional operating area to which the EUT was set by step 1 but which
npt include therown position of the EUT.

c) Step 3: mave own position of EUT to a distance of more than 500 miles from all re

defined by-previous commands.
Step 4.)consecutively set own position of EUT to within all regions defined by the pre

does
jions

vious

essage 22.

This test can be accomplished by either using the test input for simulated position inform
or a GNSS simulator (see also Annex D).

13.3.1.2 Required results

After the initialisation, the EUT shall operate according to the regional operating set
defined by the first Message 22 sent.

Check that the following is achieved.

a) The EUT returns to the default operating settings.

b) Step 1: the EUT changes its operating settings to those of that region which includes
position of the EUT.

ation

tings

own
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Step 2: the EUT reverts to the default operating settings.

NOTE Since the regional operating settings to which the EUT was set in step 1 are erased due to step 2, and
since there is no other regional operating setting due to their non-overlapping definition, the EUT returns to
default.

Step 3: the EUT operates with the default settings.
Step 4: the EUT operates with the default settings.

13.3.2 Channel management by addressed Message 22

13.3.2.1 Method of measurement

Set
following tests in the following order:

a)

b)
c)
d)

e)

13.32.2 Required results

Chedk that

13.3.3 Invalid regional operating areas

13.3.3.1 General

p a standard test environment and operate EUT in autonomous mode. Perform the

send Message 22 with valid regional operating settings that are different from the de¢fault
operating settings to the EUT with a regional operating area, which contains the cyrrent
ppsition of own station;

send an addressed Message 22 to the EUT with different regional operating settings|from
the previous command;

send a Message 22 to the same area as a) every minute for(A5/min after the addrgssed
Message 22;

move the EUT out of the regional operating area defined by the previous addrdgssed
cpmmand into an area without regional operating settings;

send an addressed Message 22 to the EUT with difféerent channels than default.

—

:[e EUT uses the regional operating settings commanded to it in 13.3.2.1 a),

the EUT uses the regional operating'settings commanded to it in 13.3.2.1 b),

—

RHe EUT ignores the settings of:Message 22 to the area for the first 10 min. Check th3t the
UT uses the settings of Message 22 to the area after 10 min,

the EUT reverts to defaulfft,

the EUT continues using the default channels.

m

This test is to-Check the rejection of invalid regional operating areas (three regional operating

area$ with same corner).

13.3.3.2 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Perform the
following tests in the following order after completion of all other tests related to change of
regional operating settings.

a)

b)

Send three different valid regional operating settings with adjacent regional operating
areas, their corners within eight miles of each other, to the EUT by Message 22. The
current own position of the EUT shall be within the regional operating area of the third
regional operating setting.

Move current own position of the EUT consecutively to the regional operating areas of the
first two valid regional operating settings.
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13.3.3.3 Required test results
Check that

a) the EUT uses the operating settings that were in use prior to receiving the third regional
operating settings,

b) the EUT consecutively uses the regional operating settings of the first two received
regional operating areas.

13.3.4 Continuation of autonomous mode reporting rate

13.3.41——Method of test

When in the presence of an assigned mode command and in a transition zone, check that the
EUT [continues to report at the autonomous mode reporting interval.

13.3[4.2 Required result

Ensure that the autonomous reporting interval is maintained.

13.3/5 Other conditions

The fulfilment of all other conditions of 7.4.3 shall be self-certified by the manufacturer.
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Annex A
(informative)

Results of computer simulations and
testing of CSTDMA technology

Computer simulations

Computer simulations were conducted in the United States simulating 150 ships fitted with

Class
thus
IEC ¢
confd
simu
beloy
of ve
Class
techr
VHF

% of AIS messages received

The
Class

loading the VHF data link to about 50 % capacity. The Class A AIS conformi

1993-2 with a power output of 12,5 W and an antenna height of 30 m. The Class E
rmed to this document with a power output of 1 W and an antenna height\of*6 m

AlIS
d to
AlIS
The

ations initially studied the effect on the Class A AIS of the Class B messages. Figurg A.1
Vv summarises the results showing the loss of messages from Class A AlS-with the range
5sels from own ship when no Class B AIS are transmitting and the effect of adding ih the

B AIS. It can be seen that there is very little effect on the Class A AIS so the CSTDMA
ology adheres to the spirit of IMO Resolution MSC.140(76) concérning protection gf the
data link.

A

100 —

90 :\\\\

80 \\\\

70 \\

Class A and B \\Class A only
60

50 \
40 \
30 \

20 ¥
10

0 5 10 15 20 25 30 35 NM

I§C

Figure'A.1 — Effect on Class A AIS messages of Class B messages

simulations then studied the probability of the Class A AIS receiving messages from the
B, AlS. The range from own ship attainable would be expected to be less thap for

Class

A'messages because of the lower power, the lower antenna height and the collision

rate of the Class B messages. Figure A.2 summarises the results showing a useable range
out to perhaps 15 NM.
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Figure A.2 — Reception of messages by Class A AIS

35

Finally, the simulations studied the performance of the Clagss, B AIS as a receiver.

The
ange
M as

achigved range of Class A messages was less due to the lower antenna height, and the 1
of th¢ Class messages was similarly reduced giving a useable range out to perhaps 10 N
shown in Figure A.3.
ks A
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q
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ke \From Class B \From Class A
3 50 \ \
40 \ \
30 \\ \
20
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0 >
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Figure A.3 — Reception of messages by Class B AIS

In conclusion, the simulations showed that CSTDMA would work in a non-intrusive way with
Class A AIS, and Class B AIS conforming to this document would produce a useful range for
both large and small vessels.

A.2

Carrier-sense tests

Tests were carried out in Germany in a laboratory using a Class A AIS loaded to 50 %
channel capacity with a Message 1 (position report) in each even slot. Three Class B AIS then
commenced transmission. Over a period of an hour there were 241 Message 18 (Class B
position report) transmissions and all occurred in the free (odd) slots which showed that the
carrier-sense detection method of this document operated correctly.
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Tests were then carried out with the three different Class B AIS prototypes installed on a ship
(the research vessel Gauss). The ship sailed in the Baltic Sea where other ships were
transmitting AIS messages. The total test time was around 13 h-while including time both
moving and at anchor, and some 115 000 messages were received at a channel loading of
3,5 %. There were 6 889 Class B Message 18 transmissions in this time and these were
analysed to look for possible clashes. A total of 13 were found to have clashed with Class A
AIS transmissions or 0,19 % of the total. Further investigation found that 8 out of 13 clashes
derived from the same Class B AIS, so this prototype did not work as well as the other two
and could be subject to improvement. Eight of the clashes also occurred at the range limit
receive level of —107 dBm where performance may be expected to be marginal, and 3
occurred due to misoperation of the Class A AIS. It would appear from this trial therefore that

) ) L : : ; o , n 4 9% of

A.3 [ Range tests

Rande tests were conducted with three prototype Class B AIS to a Class\A AIS receiver on
the r¢search vessel Gauss with an antenna at a height of 15 m. AIS 1 in"Figure A.4 below was
mounted on a moored dinghy with an antenna height of 5 m. AIS 2 and’3 were mounted|on a
vehidle on the shore side with antenna heights between 5 m and 6 m. The AIS power output
was [ W. The results were found to vary by £10 % with the aspect of the vessel Gauss due to
shadpwing of the VHF antennas on board. The values shewn’on Figure A.4 are avgrage
valugs. If 50 % of messages received is taken as a useable”threshold, then useful ranges
were| achieved out to about 7 NM. This is somewhat les§)than was predicted by the efrlier
computer simulations and can be expected to be less¥again for a case of the Class B AIS
receijver with the lower antenna height, so the recammended power output in this document
has heen increased to 2 W.
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Figure A.4 — Range achieved by a Class A AIS from Class B AIS

A.4 Conclusion

In conclusion, simulations and testing of prototypes has shown that Class B CSTDMA AIS will
interwork with Class A AIS, that the carrier-sense mechanism will cause negligible
degradation to Class A operation and that ranges of the order of 7 NM will be achieved from a
2 W transmitter.


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1:2017 RLV © IEC 2017 - 87 —

Annex B
(informative)

Description of the system

Class B AIS equipment built to this document is compatible with Class A AIS equipment built
to IEC 61993-2. This Class B AIS using CSTDMA receives all the information available from
other ships and safety messages exactly as a Class A AIS.

The differences in equipment operation with this document compared to IEC 61993-2 are the

folloying

This Class B, whilst analysing the slot transmissions of all other ships in rddio range,
cannot pre-assign slots but simply transmits when a slot is free. This limits thie transnpitted

essage to a single slot which in practice means that this Class B can transmit a po
rgport including the MMSI of the vessel just as Class A but cannot transmit the exte

sition
nded

essage 5 which gives the other ship information — name, call sign, etcx This Class B also

cannot transmit safety messages.

This Class B uses the Message 18 for the position report’ which is defingd in

ITU-R M.1371 and which can be read by all(Class A AIS. Some b

o a=

bncerning frequency management which may be usefulto base stations.

This document also uses two single slot messages (Messages 24A and 24B) V
transmit at 6 min intervals giving the other ship”information. These are not how

—

Huipped base stations.

his document specifies a transmitter power of 2 W compared to the 12,5 W of Class
rder to reduce equipment costs. This provides a range up to about 7 NM.

his document requires a built-in GNSS (so that an external GNSS is not a requirer
hd does not need any other sensors (such as the heading input required of Class
so does not need the minimum keyboard display of Class A since there is no
bfinable data to input. However, it does provide an optional external interface for
hta where provided by the*manufacturer.

p alleviate concernsiabout possible overloading of the AIS channels by large numbsg
lass B devices, this'document limits the maximum transmission update interval to
bmpared with 2 s”for Class A and adds a special message for use by shore b
bmpetent authorities who can switch these Class B devices off.

o004 oo 4 O+ O

its in

essage 18 which have not been defined, being spare or reserved, are defined in this
bcument for the transmission of some specific Class, Bfenhgineering information mainly

vhich
ever

gadable by Class A equipment but can be read by other Class B of this type and suitably

Ain

nent)
A). It
user
input

rs of
30s
ased
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Annex C
(normative)

DSC channel management

C.1 DSC functionality

The AIS shall be capable of performing regional channel designation and regional area
designation as defined in ITU-R M.4374-4 1371-5:2014, Annex 3; DSC transmissions

ackrn\uladnnmanfo orrasnonses)yshall nat hg hraadeoqact
We-egeeht S—-S+—+8-5P OS85 SHarHot+B0-—+oattasSt:

The PSC functionality shall be accomplished by using a dedicated DSC receiver{or+by|time
sharing the TDMA channels. The primary use of this feature is to recéive channel
management messages when AIS 1 and/or AIS 2 are not available.

Befofe responding to channel management commands, the AIS shall check that the sender
MMS| is valid (see 6.8).

C.2 | DSC time sharing

In the case of equipment which implements the DSC receive function by time sharing the
TDMA receive channels, the following shall be observed.

One [of the receive processes shall monitor DSE channel 70 for the 30 s time perio@ls in
Tablg C.1. This selection shall be swapped between the two receive processes.

If thg AIS is utilising this time sharing methed to receive DSC, AIS transmissions shall sijll be
perfagrmed during this period. In order _te*accomplish the CS algorithm, the AIS recejvers’
chanpel switching time shall be such that the DSC monitoring is not interrupted for more|than
0,5 s|per AlS transmission.

NOTE| During the DSC monitoring pefiods, TDMA receptions will necessarily be disrupted due to this time sharing
of the AIS receiver. Proper performance of the AIS assumes that DSC channel management messaggs are
transmitted in compliance with Recommendation ITU-R M.825 which requires duplicate messages with a gap of
0,5 s |between the two transmissions. This will insure that the AIS can receive at least one DSC channel
management message during.each DSC monitoring time without affecting its AlS transmit performance.

If a QSC command is‘received, the AIS transmission may be delayed accordingly.

These periods)shall be programmed into the unit during its configuration. Unless some pther
monitoringssehedule is defined by a competent authority, the default monitoring times in
Tabl¢ C.1.shall be used. The monitoring schedule shall be programmed into the unit during
initiaT configuration. During the DSC monitoring times, scheduled autonomous or assiEned
transmissions, and responses to interrogations shall continue.

The AIS device shall be capable of processing message type 104 with expansion symbols No.
00, 01, 09, 10, 11, 12, and 13 of ITU-R M.825-3:1998, Table 5, by performing operations in
accordance with ITU-R M.4374-4 1371-5:2014, Annex 2, 4.1, with the regional frequencies
and regional boundaries specified by these calls.

For test purposes, a "DSC channel management standard test call" is used. This is defined as
a geographical call to an appropriate area, with category 103 and the expansion messages 9
(primary channel), 10 or 11 (secondary channel), 12 (NE corner) and 13 (SW corner of region)
with valid information.
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Table C.1 — DSC monitoring times

Minutes past UTC hour
05:30 to 05:59
06:30 to 06:59
20:30 to 20:59
21:30 to 21:59
35:30 to 35:59
36:30 t036:59

For test purposes, the unit may be placed into a mode, which moniters DSC every mi

Entry

Mear

C3

C.3.1

For t
with

Cheag
call,
ITU-H

interleaved calls.

C.3.2

Perfd

Send
regio

C.3.3

50:30 to 50:59
51:30 to 51:59

NOTE Refer to ITU-R M.4374-4 1371-5:2014, Annex
7,4.6.

to this mode shall not be available to the end-user.

s shall be provided to disable DSC monitoring during setup-

DSC functionality tests

General

he tests in Clause C.3 set the EUT into assigned mode using channels AIS 1 and
b reporting interval of 10 s.

k with a sequence of valid calls consisting of a DSC channel management standarg
a geographic call from ITU-RM.493-13, a standard test call, an individual call
R M.493-13 and a standard_test call that the EUT’s AIS operation is not affected b

Regional area designation

rm the following tests using the DSC channel management standard test call.

to the EUT.a standard test call but with symbol numbers appropriate to the geograp
ns and.channels specified in the test. Note the transition boundary is 5 NM in this te

Scheduling

hute.

IS 2

test
from
y the

hical
5t.

Check that the EUT’s AIS reporting is not affected during the DSC monitoring times.

Send

a valid geographical call to the EUT. Check that a response is not transmitted.

C.34 DSC flag in Message 18

Check that the DSC flag is set properly when DSC functionality is available.

C.3.5 DSC monitoring time plan

Check that DSC commands are received during DSC monitoring times and, if time-sharing is

used

, are not received outside those times.
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C.3.6 Replacement or erasure of dated or remote regional operating settings
C.3.6.1 Method of measurement

Set up standard test environment. Send a valid regional operating setting to the EUT by
Message 22 with the regional operating area including the own position of the EUT.
Consecutively send a further seven (7) valid regional operating settings to EUT, using both
Message 22 and DSC telecommands, with regional operating areas not overlapping to the
first and to each other. Perform the following in the order shown.

a) Send a ninth Message 22 to the EUT with valid regional operating areas not overlapping
with the previous eight regional operating areas.

b) Step 1: set own position of EUT into any of the regional operating areas defined.by the
second to the ninth telecommands sent to the EUT previously.

Step 2: send a tenth telecommand to the EUT, with a regional operating area\which partly
operlaps the regional operating area to which the EUT was set by Step 1Chut which |[does

c) Ytep 1: move own position of EUT to a distance of more than 500, NM from all regions

Step 2: consecutively set own position of EUT to within all regions defined by the preyious

b) Step 1: the EUT changes its operating settings to those of that region which includeq own
ppsition of the EUT.

Step 2: the EUT reverts to the default operating settings.
NIOTE Since the regional operating settings to which the EUT was set in step 1 are erased due to step R, and
since there is no other regionall operating setting due to their non-overlapping definition, the EUT returns to
default.

c) Step 1: the EUT opérates with the default settings.
Step 2: the EUT operates with the default settings.

C.3. Test-of addressed telecommand

C.3.1.1 Method of measurement

the
following tests in the following order:

a) send a DSC telecommand with valid regional operating settings that are different from the
default operating settings, to the EUT with a regional operating area, which contains the
current position of own station;

b) send an addressed DSC telecommand to the EUT with different regional operating
settings than the previous command;

c) move the EUT out of the regional operating area defined by the previous addressed
telecommand into an area without regional operating settings.

C.3.7.2 Required results

Check that
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a)
b)

the EUT uses the regional operating settings commanded to it in C.3.7.2, a),
the EUT uses the regional operating settings commanded to it in C.3.7.2, b),

c) the EUT reverts to default.

C.3.8 Invalid regional operating areas

C.3.8.1 General

Test for invalid regional operating areas (three regional operating areas with same corner).

p standard test environment and operate EUT in autonomous mode. Perform the

following tests in the following order after completion of all other tests related to:change of

b)

end three different valid regional operating settings with adjacent regional operating
areas, their corners within eight miles of each other, to the EUT by DSC telecomnpand,
presentation interface input and manual input via MKD. The current own position gf the
HUT shall be within the regional operating area of the third regional operating setting.

Move current own position of the EUT consecutively to the regional operating areas gf the
first two valid regional operating settings.

This |test can be accomplished by either using a dedicated test input for simulated position

inforgnation or a GNSS simulator.

C.3.4.3 Required test results

Chedk that

a)

b)

Cc.4

C.4.1 General

the EUT uses the operating settings that were in use prior to receiving the third regional
operating setting,

the EUT consecutively uses the regional operating settings of the first two recg¢ived
r¢gional operating areas.

DSC receiver tests

In the case of a_time-shared DSC receiver, the EUT will need to be placed into a test node

that

C.4. Maximum sensitivity

C.4.21 Definition

nables cantinuous reception of the DSC signals.

The maximum sensitivity of the receiver is the minimum level of the signal (dBm) at the
nominal frequency of the receiver which, when applied to the receiver input with a test
modulation, will produce a bit error rate of 10-2.

C.4.2.2 Method of measurement

The wanted signal shall be standard test signal number 1. The EUT shall provide a logic level
test output from its internal DSC demodulator to measure bit error rate. Alternatively, packet
error rate may be measured and interpreted back into bit error rate by calculation. The test
shall be repeated at the nominal carrier frequency (156,525 MHz + 1,5 kHz).
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C.4.2.3 Required result

Ensure that the maximum usable sensitivity does not exceed —107 dBm under normal test
conditions, and =101 dBm under extreme test conditions.

C.4.3 Error behaviour at high input levels

C.4.31 Definition

The dynamic range of the equipment is the range from the minimum to the maximum level of a
radio frequency input signal at which the bit error rate in the output of the receiver does not

exce

C.4.3

A te

d-a snecified value
&—a-sp HH8-G—a+H-6-

.2 Method of measurement

5t signal, in accordance with standard test signal number 1, shall be-applied td

receiyer input. The level of the test signal shall be -7 dBm.

C.4.3

The |

C.4.4
C.4.4

The
mody
mody

C.4.4

The
be —1

.3 Required result

BER shall not exceed 10-2.

Co-channel rejection

| Definition

the

co-channel rejection is a measure of the capability of the receiver to receive a wanted

lated signal without exceeding a given degradation due to the presence of an unwa
lated signal, both signals being at nominal‘frequency of the receiver.

.2 Method of measurement

vanted signal shall be standard test'signal number 1. The level of the wanted signal
04 dBm.

The Inwanted signal shall be'modulated by 400 Hz with a deviation of £3 kHz. The input
of the¢ unwanted signal shall'‘be —114 dBm.

Both|input signals shall be at the nominal frequency of the receiver under test ang
meagurement shall be repeated for displacements of the unwanted signal of up to +3 kHz
C.4.43 Required result

The BERhall not exceed 1072,

C.4.5

Adjacent channel selectivity

C.4.51 Definition

nted

shall

level

the

The adjacent channel selectivity characterises the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal that differs in frequency from the wanted signal by 25 kHz.

C.4.5.2 Method of measurement

The wanted signal shall be standard test signal number 1. The level of the wanted signal shall
be —104 dBm.
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The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz. The input level
of the unwanted signal shall be —34 dBm. The unwanted signal shall be tuned to the centre
frequency of the upper adjacent channel.

The measurement shall be repeated with the unwanted signal tuned to the centre frequency of
the lower adjacent channel.

C.4.5.3 Required result

The adjacent channel selectivity for a BER not exceeding 10~2 shall be not less than 70 dB
under normal test conditions and not less than 60 dB under extreme test conditions.

C.4.6 Spurious response rejection
Cc.4.61 Definition

The [spurious response characterises the capability of the receiver to, receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal with frequencies outside the band of the receiver.

C.4.4.2 Method of measurement

The Wyanted signal shall be standard test signal number 1. Th&llevel of the wanted signal|shall
be —104 dBm.

The hinwanted signal shall be unmodulated. The frequency range shall be calculated in the
samg manner as in 11.2.5. The level of the unwanted signal shall be —-34 dBm.

C.4.4.3 Required result

The BER shall not exceed 10-2.

C.4.7 Intermodulation responsg)rejection
C.4.91 Definition

The |ntermodulation response ratio characterises the capability of the receiver to recejve a
wanted modulated signal\without exceeding a given degradation due to the presence of tywo or
morel unwanted signals with a specific frequency relationship to the wanted signal frequency.

C.4.1.2 Method of measurement

The yanted signal represented by signal generator A shall be at the nominal frequency qf the
receiver, @and shall be standard test signal number 1. The level of the wanted signal shall be
—-104|dBm.

The unwanted signal from signal generator B shall be unmodulated and adjusted to a
frequency 50 kHz above the nominal frequency of the receiver. The second unwanted signal
from signal generator C shall be modulated by 400 Hz with a deviation of £3 kHz and adjusted
to a frequency 100 kHz above the nominal frequency of the receiver. The input level of each
unwanted signal shall be —39 dBm. The test shall be repeated with the frequency of the
unwanted signals below the nominal frequency of the receiver.

C.4.7.3 Required result

The BER shall not exceed 10-2 (for an intermodulation response rejection ratio of 65 dB).
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C.4.8 Blocking or desensitisation
C.4.81 Definition

The blocking immunity characterises the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal with frequencies outside the band of the receiver.

C.4.8.2 Method of measurement

The wanted signal shall be standard test signal number 1. The level of the wanted signal shall
be —184-dBm-

The finwanted signal shall be unmodulated. The frequency shall be varied between.~10|MHz
and +1 MHz and also between +1 MHz and +10 MHz relative to the nominal frequency qf the
wanted signal. The level of the unwanted signal shall be —20 dBm.

C.4.4.3 Required result

The BER shall not exceed 10—2.
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Annex D
(informative)

Channel management regions

Regional area 10

Figure D.1 shows channel management regions 1 to 10.

Regional area 1

@i%

Regional area 2

Regional area 3

<+

B E—

Regional area 4

N

Regional area 5

v

Regional area 6

\/

Regional area 7

Regional area 8

-

Regional area 9

IEC

Figure D.1T=Channel management regions used for test given in 13.3.1
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object ,of ¥EC is to prpmote
international co-operation on all questions concerning standardization in the electrical and electronic fielfls. To
end and in addition to other activities, IEC publishes International Standards,\Technical Specifications,
Teichnical Reports, Publicly Available Specifications (PAS) and Guides (heréafter referred to as| “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any |IEC) National Committee intefested
in |[the subject dealt with may participate in this preparatory work. Intefmational, governmental and non-
gojernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates dlosely
with the International Organization for Standardization (ISO) in accdrdance with conditions determined by

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional
copsensus of opinion on the relevant subjects since each techinical committee has representation from all
rested IEC National Committees.

3) IEL Publications have the form of recommendations forlinternational use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts.are made to ensure that the technical content ¢f IEC
Pdblications is accurate, IEC cannot be held responsible for the way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, |[EC "National Committees undertake to apply IEC Publications
tragnsparently to the maximum extent possible in their national and regional publications. Any divergence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicgted in
the latter.

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some~areas, access to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Allusers should ensure that they have the latest edition of this publication.

7) N(d liability shall attach tolEC or its directors, employees, servants or agents including individual experfs and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any hature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising ‘out of the publication, use of, or reliance upon, this IEC Publication or any othgqr IEC
Publications.

8) Atfention is'drawn to the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

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

International  Standard IEC 62287-1 has been prepared by [|IEC technical
committee 80: Maritime navigation and radiocommunication equipment and systems.

This third edition cancels and replaces the second edition published in 2010 and
Amendment 1:2013. This edition constitutes a technical revision.

This edition includes the following significant technical change with respect to the previous
edition: in the synchronisation method, addition of a direct method for synchronisation from an
internal UTC source.
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The text of this document is based on the following documents:

FDIS Report on voting
80/837/FDIS 80/842/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A lisf of all parts of the IEC 62287 series published under the general title Maritime navigation
and fradiocommunication equipment and systems — Class B shipborne equipment of the
automatic identification system (AlS), can be found on the IEC website.

The ¢ommittee has decided that the contents of this document will remain unehanged unfil the
stability date indicated on the IEC website under "http://webstore.iec.ch” in.thé data related to
the specific document. At this date, the document will be

—

g¢confirmed,
e withdrawn,

—

gplaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued-ata later date.

IMPORTANT - The 'colour inside’' logoion the cover page of this publication indicates
thal it contains colours which. are considered to be useful for the corfect
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of a patent concerning the
communication method and system given in 7.3.2.

IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he/she is willing to negotiate licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the

world- ; IEC.
Information may be obtained from:

SRT Marine systems plc
eil Peniket
Chief Operating Officer

SRT Marine Systems plc, Wireless House, First Avenue, Westfield Inhdustrial Estate,
Midsomer Norton, Bath, UK. BA3 4BS

Attention is drawn to the possibility that some of the elements-of-this document may be the
subjgct of patent rights other than those identified above. IEC/hadll not be held responsible for
identjfying any or all such patent rights.

ISO |(www.iso.org/patents) and |IEC (http://patents.ieec:ch) maintain on-line data basgs of
patents relevant to their standards. Users are enceuraged to consult the data bases for the
most{up to date information concerning patents.
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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

cope

This [part of IEC 62287 specifies the minimum operational and performance requiremients,
methpds of testing and required test results for Class B shipborne automatic\identification
systgm (AIS) equipment using carrier-sense time division multiple access (CSTIDMA)
techniques. This document takes into account other associated IEC International Standards

and

xisting national standards, as applicable.

It is |applicable for AIS equipment used on craft that are not covered by the mand
carriage requirement of AIS under SOLAS Chapter V.

An

AIS station intended to operate in receive-only mode is not considered a Cla

shiphorne mobile AlS station.

2

The

contgnt constitutes requirements of this_.document. For dated references, only the e:ﬂition

Normative references

following documents are referred to incthe text in such a way that some or all of

cited|applies. For undated references,.the"latest edition of the referenced document (incl

any

IEC

dmendments) applies.

©0945:2002, Maritime navigation and radiocommunication equipment and syste

Gengral requirements — Methods of testing and required test results

IEC

%1108 (all parts), Maritime navigation and radiocommunication equipment and syste

Globgl navigation satellite systems (GNSS)

IEC

interfaces — Part 1: Single talker and multiple listeners

IEC

Autolnatic identification systems (AIS) — Part 2: Class A shipborne equipment of the auto
identification system (AIS) — Operational and performance requirements, methods of test and
required test results

IEC

atory

5s B

their

ding

ms —

$1162-1, Maritime navigation and radiocommunication equipment and systems — Digital

©1993<2, Maritime navigation and radiocommunication equipment and systems -

matic

62320-1, Maritime navigation and radiocommunication equipment and systems -
Automatic identification systems (AlS) — Part 1: AIS Base Stations — Minimum operational and
performance requirements, methods of testing and required test results

ITU-R Recommendation M.493, Digital selective-calling system for use in the maritime mobile
service

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


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

-12 - IEC 62287-1:2017 © IEC 2017

ITU-R Recommendation M.1084-5:2012, Interim solutions for improved efficiency in the use of
the band 156-174 MHz by stations in the maritime mobile service

ITU-R Recommendation M.1371-5:2014, Technical characteristics for an automatic
identification system using time-division multiple access in the VHF maritime mobile band

ITU, Radio Regulations:2012 (available at http://www.itu.int/publ/R-REG-RR/en)

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

No tgrms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardizationyat the follqwing
addresses:

EC Electropedia: available at http://www.electropedia.org/

[ ]
n.

30 Online browsing platform: available at http://www.iso.org/abp

3.2 | Abbreviated terms

AlIS automatic identification system
BER bit error rate

BT bandwidth time product

COG course over ground

CP candidate period

CRC cyclic redundancy check

CS carrier-sense

CSTIDMA carrier-sense time division multiple access
DGNES differential global navigation satellite system

DLS data link service

DSC digital selective calling

EPF$ electronje\position fixing system
EUT equipment under test

FCS frameé check sequence

FM frequency modulation

GMSK Gaussian minimum shift keying

GNSS global navigation satellie sysiem
HDLC high level data link control

IMO International Maritime Organization
LME link management entity

MAC medium access control

MMSI maritime mobile service identity
NM nautical mile (1 NM =1 852 m)
NRZI non return to zero inverted

NTT nominal transmission time

(OR] open system interconnection model

Pss steady state RF output power
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PER packet error rate

Pl presentation interface

PRS pseudo random sequence

RAIM receiver autonomous integrity monitoring
RF radio frequency

RI reporting interval

Rx receive

SINAD signal interference noise and distortion ratio
SOG speed over ground

SOLAS International Convention for the Safety Of Life At Sea
TDMA time division multiple access

TI transmission interval

Tx transmit

uTcC universal time co-ordinated

VDL VHF data link

VHF very high frequency

VTS vessel traffic services

4 General requirements

4.1 General
4.1.1 Capabilities of the Class B "CS" AlS

The Class B "CS" AIS shall improve the* safety of navigation by assisting in the efficient
navidation of ships and small craft, protection of the environment, and operation of vessel
traffi¢ services (VTS). Small craftqare vessels which are not required to comply with the
mandatory carriage requirements offSOLAS Chapter V, Regulation 19.

The |Class B "CS" AIS shall be capable of providing information from small graft,
automnatically, continuously and with the required accuracy and update rate:
e il a ship-to-ship/mede for collision avoidance,

e ap a means fonlittoral States to obtain information about the craft, and

e ap a VTS(tool, i.e. ship-to-shore (traffic management).

The [lass B "CS" AIS station shall be inter-operable and compatible with Class A or pther
Clasg$ B{shipborne mobile AIS stations or any other AIS station operating on the AIS VHF|data
link. TparticutarCass B—C S AfS Stations shattTeceive other stations, shattt wved by
other stations and shall not degrade the integrity of the AIS VHF data link.

The Class B "CS" AIS shall only transmit if it has verified that the time period intended for
transmission does not interfere with transmissions made by AIS equipment defined in
ITU-R M.1371-5:2014, Annex 1, Clause 2 (excluding Class B "CS"). Transmissions of the
Class B "CS" AIS shall not exceed one nominal time period (except when responding to a
base station with Message 19).

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 document. Alternatively, the
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manufacturer may use final product verification procedures where a competent authority
verifies compliance with the requirements of this document before the product is put to the
market.

NOTE [ISO 9000 (all parts), as applicable, meets the requirements of a quality control system.

4.1.3 Safety of operation

(see 10.1.2)

It shall not be possible for the operator to augment, amend or erase any program software in
the equipment required for operation in accordance with the equipment standard. Data used
during operation and stored in the system shall be protected in such a way that necegsary
modifications and amendments by the user cannot affect its integrity and correctness.

4.1. Additional features

(see 10.1.3)

Where equipment provides a facility that is additional to the minimum\requirements of this
document, the operation and, as far as is reasonably practicable, the malfunction of sugh an
additjonal facility shall not degrade the performance of the equipmeni~

4.1.5 Modes of operation
4.1.5/1 General

The $ystem shall be capable of operating in a numbér of modes as described below subjgct to
the fransmission of messages by a competentrauthority. It shall not retransmit rec¢ived
mesdages.

4.1.5.2 Autonomous and continuous \mode
(see 1)0.2.1)

An "gutonomous and continuous" mode for operation in all areas transmitting Message 18 for
schefluled position reporting and;Message 24 for static data.

The Class B "CS" AIS shall be able to receive and process messages at any time except
during time periods of transmission.

4.1.53 Assigned mode

(see 1)0.2.2)

An "3ssigned" mode for operation in an area subject to a competent authority responsible for
traffi¢ \monitoring so that the reporting interval, silent mode and/or transceiver behaviourl may
be set |c|||utc=y by that authwi‘ly uaillg group abbiglllllcllt by Mcbbagc 23-

4.1.5.4 Interrogation mode

(see 10.2.3)

A "polling" or "controlled" mode where the Class B "CS" AIS responds to interrogations by
Messages 18 and 24 from a Class A AIS, a SAR aircraft or a base station. A base station
interrogation for Message 19 specifying transmission offset shall also be answered. An
interrogation overrides a silent period defined by Message 23 (see 7.3.4.4.4).

NOTE Since Message 19 is a message occupying two time periods, the reservation of the respective time periods
is made by Message 20 prior to interrogation.

A Class B "CS" AIS shall not interrogate other stations.


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1:2017 © IEC 2017 - 15—

4.2

Manuals

The manuals shall include:

4.3

the type of external connectors if applicable,
the required information for correct siting of the antennas, and

the required information for compass safe distance.

Marking and identification

Each unit of the equipment shall be marked externally with the following information which,

wherg practicable, shall be clearly visible when the equipment is installed in its recomme
positlon:

Alterpatively, the marking may be presented on a display at equipment start-up.
The yersion of software shall be either marked or displayed“on command on the equipme

When the marking and the title and version of the.software are presented only on the dis
such|information shall also be included in the equipment manual.

5

(see (lause 9)

In addition to the specific requirements of this document, the Class B "CS" AIS shall fulf
following general requirements\as detailed in IEC 60945:

dentification of the manufacturer;

efjuipment type number or model identification;
serial number of the unit;

ppwer supply requirements;

c

bmpass safe distance.

Environmental, power supply, interference and safety requirements

inter-unit connection (interfaces other than IEC 61162-1 are allowed; see 6.7.3);
bwer supply;

Ktreme powenrsupply;

bwer supply short-term variation and power supply failure (the Class B "CS" AIS sha

p

e

ekcessive_conditions;

p . .

epterlan undefined or unstable state in case of undervoltage);

nded

play,

| the

Il not

d lI"th“f\ll and resistance to environmental caonditions;

interference;

electromagnetic compatibility;

compass safe distance;

safety precautions;

protection against accidental access to dangerous voltages;
electromagnetic radiofrequency radiation;

X-radiation.

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

a) portable;
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b) protected from the weather;
c) exposed to the weather;
d) submerged or in continuous contact with sea water.

6 Performance requirements

6.1 Composition

The B "CS" AIS shall comprise the following.

communicafion processor, capable of operaling in a part of the VHF maritime \mobile
brvice band, in support of short range (VHF) applications.

least one transmitter and three receiving processes for TDMA and one,for DS on
nannel 70. The DSC process may use the receiving resources on a time-share basjis as
escribed in 7.2.2.7. Outside the DSC receiving periods, the two~FDMA recgiving

A
S
A
c
d
pfocesses shall work independently and simultaneously on AIS channelA'and channgl B1.
A
D
A
m
m

means for automatic channel switching in the maritime mobile band\.(by Message 22 and
SC). Manual channel switching shall not be provided.

h internal GNSS position sensor, which provides a resolution‘of one ten thousandth of a
inute of arc and uses the WGS-84 datum (see 6.3). The internal GNSS position sg¢nsor
ay provide an optional internal UTC synchronisation sourcé (see 7.3.2.2.1).

6.2 | Operating frequency channels
(see 110.4)

The Class B "CS" AIS shall operate on the frequency channels with 25 kHz bandwidth at|least
in th%range from 161,500 MHz to 162,025 MHz of the ITU Radio Regulations:2012, Appéndix

18, @and in accordance with Recommendation ITU-R M.1084-5:2012, Annex 4. The [DSC
receiving process shall be tuned to channgl 70.

The Class B "CS" AIS shall automatically revert to receive-only mode on the channels AIS 1
and AIS 2 when commanded telL.change to frequency channels outside its operating range
and/@r bandwidth.

6.3 | GNSS receiver for.position reporting

(see 10.5, 10.6.1.3)

The LClass B "GS™AIS shall have an internal GNSS receiver as a source for position, |COG
and $0G.

The internal GNSS receiver shall meet the following requirements of a receiver as specified in
IEC 61108 (all parts):

e position accuracy; static and dynamic (5 s);
e COG/SOG accuracy;

e position update (5 s);

e interference susceptibility;

o status indications (RAIM optional).

The internal GNSS receiver may be capable of being differentially corrected, for example by
evaluation of Message 17.

1 In some regions, the competent authority may not require DSC functionality.
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An input port for an external GNSS receiver may be provided. The data of an external GNSS
receiver shall only be used if:

6.4
For the purpose of ship and message identification, the appropriate maritime mobile/se

identjty (MMSI) number shall be used. The unit shall only transmit if an MMSI *has
progfammed (see 6.5.1.2).

The Wdinit shall be supplied with a default MMSI of "000000000" that is not a valid MMSI.

The pnit shall check that the programming MMSI is between 200000000 and 799994
otherjwise the unit shall reject the programming and not be capable(of transmitting.

6.5
6.5.1 Information content
(see 10.6.1)

6.5.1}.1 General

The information provided by the Class B "CS" AIS shall include the information given in 6

6.5.1[.2 Static

The lfist of static information includes the following:

The gefault value for type of ship shall be 37 (pleasure craft). Defaults for other static

datum information is received which indicates that the WGS-84 datum is in use,

RAIM information is received which indicates an expected error of less than 10 m in Lat or

Lon,

internal position is available and the external position is within 26 m of the internal

position, and
the input format complies with IEC 61162-1 including mode indicator and checksum.

—Tdentification

AIS information

dentification (MMSI);

ame of ship;

=)

pe of ship;

< =

endor ID (optienal);

(%)

|l sign;

d|mensigns of ship and reference for position.

rvice
been

999,

5.1.

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 (see 6.7.2).

6.5.1.3 Dynamic

The list of dynamic information includes the following:

ship's position with accuracy indication and integrity status;
time in UTC;

NOTE Date to be established by receiving equipment.

course over ground (COG);

speed over ground (SOG);
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ue heading (optional).

4 Configuration information

ded:

IS Class B "CS" unit;

e availability of minimum keyboard/display facility;

e availability of DSC channel 70 receiver;

e a
(9

e a
6.5.1
Shor

unit shall be

hifity to—operate T the—whote Tmarime band—or the upper 525 kHzpart—of the
ee 6.2);

pility to process channel management Message 22.

.5 Short safety-related messages

NOTE|[ IMO COMSAR.1/Circ.46:2009-02 advises that pre-configured safety-refated messages should n
incorporated in AlS equipment.

6.5.2 Information reporting intervals

(see 1)0.6.2)

The Class B "CS" AIS shall transmit position reports\(Message 18) in reporting intervals @
e 3Ps if SOG > 2 kn, and

e 3|min if SOG < 2 kn,

provided that transmission time periodsiare available. A command received by Messad
shallloverride the reporting interval. A“reporting interval of less than 5 s is not required.
Stati¢ data submessages 24A @nd 24B shall be transmitted every 6 min in addition tg
indegendent of the position feport (see 7.4.2). Message 24B shall be transmitted within
following Message 24A.

6.5.3 Permissible initialisation period

(see 110.7)

The AIS shalkstart transmitting position reports within the following ranges:

. old start: 30 min;

e warm start (if off for [ess than T h): 5 min;

e short signal loss (GNSS signal lost for less than 5 min):

6.6
6.6.1

(see 1

the reporting interval.

Alarms and indications, fall-back arrangements

Integrity and protection

0.8.1)

and

safety-related messages as described in ITU-R M.1371 (Message: 14) shall not be
transmitted.

ot be

e 23

and
min

resume within a time of twice

The Class B "CS" AIS shall be equipped with built-in integrity tests (BIIT). The BIT shall run
continuously or at appropriate intervals simultaneously with the standard functions of the
equipment.
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If any failure or malfunction is detected that will significantly reduce integrity or stop operation
of the Class B "CS" AIS, a visual indication shall be given (for example a LED, see 6.7.1).
This includes the detection of background noise above —77 dBm (see 7.3.2.4).

The Class B "CS" AIS installation, when operating, shall not be damaged by the effects of
open-circuited or short-circuited antenna terminals.

6.6.2 Transmitter shutdown procedure

(see 10.8.3)

An aJiUllldtib 1lellbllliﬁ.cl biluiulUWIl Dild“ IUU plUVidUd iII ﬁlc Cdst Wilblc d ildllbllliiib‘l UIUU nOt
discgntinue its transmission within 1 s of the end of its nominal transmission. This precgdure
shall|be independent of the operating software.

6.6.3 Position sensor fallback conditions
(see 1)0.6.1.3, 10.8.4)

Prior|ties and affected position report data (refer to ITU-R M.1371-5:2014, Annex 8, B.16)
shall|be as indicated in Table 1.

Table 1 — Position sensor fallback conditions

Affected data in Message 18

z S a
_’g‘ Position sensor status 5 E g g Position
o s 17 = Latitude/Longityde

3 &2 | 2

o9 E <

0 ®© = 14
1. | External DGNSS in use (corrected)? 1d UTC-s 1/09 Lat/Lon (external)
2. |Ipternal DGNSS in use (corrected; Message-17) 19 UTC-s 1/09 Lat/Lon (internal)
3. | Ipternal DGNSS in use (corrected; e.g( beacon)® 19 UTC-s 1/09 Lat/Lon (internal)
4. | External GNSS in use (uncorrected)? od UTC-s 1/09 Lat/Lon (external)
5. | Internal GNSS in use (uncorrected)® o9 UTC-s 1/09 Lat/Lon (internal)
6. | No sensor position Manual position input N/A 61 N/A Do not transmit

ih use
Dead reckoning position 62 Do not transmit
No position 63 Do not transmit
a  Applicable onfy.if an input from an external GNSS receiver is provided (see 6.3), which may only be used if
tHe conditians, specified in 6.3 are fulfilled.

b Applicable in all configurations (minimum requirement).
¢ Applicable only if (optionally) an internal beacon receiver is provided.
d If RAIM available ™"; if not, default "0™.

If RAIM is available (indicated by a GBS sentence or equivalent information), the position
accuracy flag shall be evaluated using Table 2.
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Table 2 — Use of accuracy (PA) flag

PA flag RAIM flag

Uncorrected No RAIM, GBS not provided 0 0
GBS provided, expected error < 5 m 1 1
GBS provided, expected error > 5 m 0 1
Corrected No RAIM, GBS not provided 0 0
GBS provided, expected error < 15 m 1 1
GBS provided, expected error > 15 m 0 1

If the
unleq

NOTE|

The
avail
for th
highg
for rg

GNSS sensor is inoperative, the unit shall not transmit scheduled Messages18 ar
s interrogated by a base station.

In this case, the synchronisation process will not take into account distance delays.

Class B "CS" AIS shall automatically select the position source Wwith the highest pn
pble. If data availability changes, the Class B "CS" AIS shall maintain the position sq

(see

SOG
rules

6.7

6.7.1

(see 1
The

Powg
Tx tin

Error

If ad

2017

d 24

iority
urce

e next scheduled position report and automatically switch to‘the position source with the
st priority available afterwards. During this period, the latest valid position shall be jused
porting.
6.6.4| SOG/COG sensor fallback conditions
10.8.5)

COG information shall be of the same source as position and follow the same fallback
This is to avoid transmission of information referenced to different points on the ship.
User interface

Indicators and display
0.9.1)
Class B "CS" AIS shall be provided with the following indicators.
r: power on and fully operable (transmitting and receiving properly).
heout: if the-Unit has not transmitted a position report during the last two repgrting
intervals (nominal reporting interval cannot be maintained for operafional
reasons, for example Message 23 quiet period, high VDL load).
detection of an error as a result of the BIIT (see 6.6.1).

isplay for received messages is provided, it shall:

e display received Messages 12 and 14 and the position report from AIS-SART in active
mode, and

e not display messages addressed to other stations.

6.7.2

(see 1

Static data input

0.9.3)

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

(see 1

External interfaces

0.9.4)
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To enable a user to access, select and display the information on a separate system, the
Class B "CS" AIS may be provided with an interface. If implemented, the formats and protocol
for this data stream should be as defined by IEC 61162-1. If provided, this interface shall not
output information addressed to other stations. Additional interfaces may be implemented
such as IEC 61162-450.

The Class B "CS" AIS may be provided with an interface to input sensor data. If provided, an
input interface for position sensor data shall be compliant with IEC 61162-1.

6.8 Protection from invalid control commands

The Class B "CS" AIS shall not accept control commands sent from stations with invalid pbase
statign MMSI. Before accepting and processing the Messages 17, 20, 22 and 23, thg unit
shall| check the MMSI of the sender station. When the MMSI is "00xyyyyyy"<avher¢ x is
betwgen 2 and 7, the unit shall accept and process the received command, otherwise th¢ unit
shalllignore it (see 8.4.3).

7 Technical requirements

7.1 General

Clausge 7 covers layers 1 to 4 (physical layer, link layer, netwagrk layer, transport layer) qf the
open|system interconnection (OSI) model.

Figune 1 illustrates the layer model of a Class B "CS" AIS station (physical layer to transport
layer) and the layers of the applications (session layér to spplication layer).
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Application
layer

Presentation
layer

7.2

Physical layer

(see (Qlause 11)

7.2.1

General

Sesstontayer

IEC 62287-1:2017 © IEC 2017

Transport layer

Network layer

CHANNEL 1 CHANNEL;%\Q
Link layer LME Link I@erQIOIE
Link layer DLS Li@&)y‘er DLS

Link layer MAC

@k layer MAC

Physical Iayev:

SN

Physical layer

i

RX 14’\

TX 1/2

RX 2

IEC

Figure 1 — OSI layer model

The physical(Tayer is responsible for the transfer of a bit-stream from an originator to the|data

link.

7.2.2 Transceiver characteristics

7.2.21

General

General transceiver characteristics shall be as specified in Table 3.
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Table 3 — Transceiver characteristics

Symbol Parameter name Value Tolerance
PH.RFR Regional frequencies (range of frequencies within RR 161,500 -
Appendix 18)a (MHz) to
Full range 156,025 to 162,025 is also allowed. This
capability will be reflected in Message 18. 162,025
PH.CHS Channel spacing (encoded according to RR Appendix 18 25 -
with footnotes)? (kHz)
PH.CHB Channel bandwidth (kHz) Wide 25
PH.ATST ATS 1 (default channel 1) (2087)2 (MHZ) 161,075 3 x 1070
PH.AIS2 AIS 2 (default channel 2) (2088)2 (MHz) 162,025 +3 5\ 0-6
PH.HR Bit rate (bit/s) 9600 450"x 10-p
PH.TS Training sequence (bits) 24 -
PH.TIXTB GMSK transmitter BT-product 0,4
PH.RXBT GMSK receiver BT-product 0,5
PH.NII GMSK modulation index 076
a  dee ITU-R M.1084-5:2012, Annex 4.
7.2.2,.2 Dual channel operation
The AIS shall be capable of operating on two parallel ¢channels in accordance with 7.4.2| Two
sepafate TDMA receive channels or processes.shall be used to simultaneously regeive
information on two independent frequency channels. One TDMA transmitter shall be used to
altermate TDMA transmissions on two independent frequency channels.
Data| transmissions shall default to.AIS 1 and AIS 2 unless otherwise specified py a
competent authority, as described in 7:4.2 and Annex C.
7.2.2,.3 Bandwidth
The [Class B "CS" AIS shalloperate on 25 kHz channels according to ITU-R M.1084-5 and
Radip Regulations:2012,%Appendix 18.
7.2.2.4 Modulation scheme
The [modulation—~'scheme is bandwidth adapted frequency modulated Gaussian filjered
minimum shift/keying (GMSK/FM). The NRZI| encoded data shall be GMSK coded bgfore
frequency-modulating the transmitter.

7.2.2

.'5_.F|'a'i1‘l'i1‘l'g-3r;qur;||b\:

Data transmission shall begin with a 24-bit demodulator training sequence (preamble)
consisting of one segment synchronisation. This segment shall consist of alternating zeros
and ones (0101....). This sequence shall always start with a 0.

7.2.2

.6 Data encoding

The NRZI waveform is used for data encoding. The waveform is specified as giving a change
in the level when a zero (0) is encountered in the bit stream.

Forward error correction, interleaving or bit scrambling is not used.
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7.2.2.7 DSC operation

The Class B "CS" AIS shall be capable of receiving DSC channel management commands.
It shall either have a dedicated receive process, or it shall be capable of retuning its TDMA
receivers to channel 70 on a time sharing basis, with each TDMA receiver taking alternate
turns to monitor channel 70 (for details see Annex C)2.

7.2.3 Transmitter requirements

Transmitter parameters shall be as given in Table 4.

Table 4 — Transmitter parameters

Transmitter parameters Required results Condition

Freqlency error +500 Hz normal £1 000 Hz extreme
Carrfer power (P,) 33 dBm £1,5 dB normal £3 dB extreme Conducted
Moddilation spectrum -25 dBW Af, 4 +10 kHz

-60 dBW £125kHz < Af < £ 62,5 kHz
Moddilation accuracy < 3 400 Hz normal and extreme Bit 0, 1

2 400 Hz + 480 Hz normal and extreme Bit 2, 3

2 400 Hz + 240 Hz normal +480 Hz extreme | Bit4 ... 31

Bit 32 ...199:

1740 Hz + 175 Hz normal +35Q Hz extreme For a bit pattern of 0101
2 400 Hz + 240 Hz normal 480 Hz extreme | For a bit pattern of 00009111

Powgr versus time Transmission delay: 2 083 pus

charfcteristics
Ramp up time: <813"us

Ramp down time: < 313 us Nominal 1 time period
transmission

Transmissien duration: < 23 333 ps

Spurfjous emissions —-36 dBm 9 kHz ... 1 GHz
~30.dBm 1 GHz ... 4 GHz

7.2.4 Receiver requirements

Recdiver parameters shall be as given in Table 5.

2 |n some regions, the competent authority may not require DSC functionality.
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Table 5 — Receiver parameters

Required results
Receiver parameters
Result in PER Wanted signal Unwanted signal(s)
Sensitivity 20 % —107 dBm normal?®
—101 dBm extreme
—104 dBm normal at
+500 Hz offset
Error at high input levels 2% —77 dBm
4+6-% B+
Co-channel rejection 20 % —101 dBm —111 dBm
—111 dBm normal at £4 KHz ¢ffset
Adjagent channel selectivity 20 % —101 dBm —31 dBm normal
Spurious response rejection 20 % -101 dBm -31 dBm
Interfhodulation response 20 % -101 dBm -36 dBm
rejection
BlocKing and desensitisation 20 % -101 dBm -23/dBm (< 5 MHz)
~15 dBm (> 5 MHz)
Spurfjous emissions -57 dBm 9 kHz ... 1 GHz
—47 dBm 1 GHz ... 4 GHz
a8 Normal and extreme test conditions as defined in 8.2.
7.3 | Link layer
(see (Qlause 12)
7.31 General
The |ink layer specifies how datashall be packaged in order to apply error detection tp the
data ftransfer. The link layer is.divided into three sublayers.
7.3.2 Link sublayer 1: Medium access control (MAC)
7.3.2/1 General
The IMAC sublayenrprovides a method for granting access to the data transfer medium, i.¢. the
VHF [data link—The method used shall be time division multiple access (TDMA).
7.3.2,2 Synchronisation
7.3.2:27t—Synchronisatiommethod

Synchronisation shall be determined either indirectly as described in 7.3.2.2.3 or directly from
an internal UTC synchronisation source as described in 7.3.2.2.5.

7.3.2

Sync

7.3.2

Sync

2.2 CS time period

hronisation shall be used to determine the nominal start of the CS time period (7).

2.3 Sync mode 1: AIS stations other than Class B "CS" are received

mode 1 shall not apply if UTC synchronisation is implemented.

If signals from other AIS stations complying with IEC 61993-2 or from base stations are
received, the Class B "CS" shall synchronise its time periods to their scheduled position


https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

- 26 — IEC 62287-1:2017 © IEC 2017

reports (suitable account shall be taken of the propagation delays from the individual
stations). This applies to Message types 1, 2, 3, 4 as far as they are providing position data
and have not been repeated (repeat indicator = 0).

Synchronisation jitter shall not exceed +3 bits (312 us) from the average of the received
position reports. The average shall be calculated over a rolling 60 s period.

If these AIS stations are no longer received, the unit shall maintain synchronisation for a
minimum of 30 s and then switch back to sync mode 2.

7.3.2:2- : i “GS

SyncImode 2 shall not apply if UTC synchronisation is implemented.

In th¢ case of a population of Class B "CS" stations alone (in the absence of-any other flass
of sthtion that can be used as a synchronisation source), the Class B "CS" station |shall
deteqmine the start of time periods (7) according to its internal timing.

Time|periods that are reserved by a base station using Message 20,shall be respected.

If thg Class B "CS" unit receives an AIS station that can be usedjas a synchronisation sgurce
(beinjg in sync mode 2), it shall evaluate timing and synchrenise for its next transmissipn to
this dtation.

7.3.202.5 UTC Synchronisation

Whefe an internal UTC synchronisation source s implemented and UTC is available, the
Clas$ B "CS" shall synchronise its time periods,to the UTC source.

Synchronisation jitter shall not exceed +3bits (+312 us) from nominal start of UTC time pgriod
(To)-

If UT|IC synchronisation becomes_uhavailable, the unit shall maintain synchronisation within
+3 bits (312 us) from the nominal start of UTC time period (7;) for a minimum of 30 s.

7.3.2.3 Carrier-sensée (CS) detection method

Within a time window,6f 1 146 us, starting at 833 us and ending at 1 979 us after the start of
the time period intended for transmission (7j), the AIS Class B "CS" shall detect if that| time
period is used{€S detection window).

NOTE| Signals within the first 8 bit (833 nus) of the time period are excluded from the decision (to allpw for
propagation-delays and ramp down periods of other units).

The Class B "CS" AIS shall not transmit on any time period in which, during the CS detection
window, a signal level greater than the "CS detection threshold" (7.3.2.4) is detected.

The transmission of a CSTDMA packet shall commence 20 bits (T = 2 083 us + T,) after the
nominal start of the time period (see Figure 2).
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Figure 2 — Carrier-sense timing

.4 CS detection threshold

CS detection threshold shall be determined over a rolling 60-siinterval on each re
(representing the background noise) plus an offset of 10,.dB. The minimum CS dete

old shall be =107 dBm and background noise shall ‘be*tracked for a range of at
(=77 dBm).

ollowing example is compliant with the requirement: Sample the RF signal strength

Ceive

nel separately. The threshold shall be determined by mgasuring the minimum energy

ction
least

at a

1 kHz, average the samples over a sliding 20 ms period and over a 4 s interval

mine the minimum period value. Maintain_a“history of 15 such intervals. The minimu
b intervals is the background level. Add™~a fixed 10 dB offset to give the CS dete

threshold.

An in

7.3.2,

The

dication shall be given if the background noise exceeds —77 dBm.

5 VDL access

ransmitter shall begin transmission by turning on the RF power immediately afte

durafion of the carrier-sefise window (7).

The
trans|

ransmitter shal’be turned off after the last bit of the transmission packet has lef
mitting unit;“nominal transmission end (7 assuming no bit stuffing).

The gccess:to the medium is performed as shown in Figure 3 and Table 6.

m of
ction

r the

t the
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Figure 3 — Power versus time mask
Table 6 — Definition of timings for.Figure 3
Reference Bits Time Definition
Ty 0 0 ms Start'of candidate transmission time period
Ty 20 2,083 ms Power shall not exceed —50 dB of P
Ty Tgq 23 2,396 ms Power shall reach within +1,5 dB or -3 dB of P_
Tgy 25 2,604.ms Power shall reach within +1,5 dB or —1 dB of P
Te (plus 1 stuffing bit) 248 25,833 ms Power shall still remain within +1,5 dB or -1 dB of P,
Te (plus 1 stuffing bit) 251 26,146 ms Power shall reach —50 dB of P, and stay below this
Therg shall be no modulation of the RF after the termination of transmission (7g) unt|l the
powdr has reached zero:and next time division begins (7).
7.3.2.6 VDL state
The VDL staté\is based on the result of the carrier-sense detection (7.3.2.3) for a time period.
A VDL time-period can be in one of the following states.
e FREE: the time period is available and has not been identified as used in referenge to

7

.3.2.90.

e USED: the VDL has been identified as used in reference to 7.3.2.3.

e UNAVAILABLE: time periods shall be indicated as "UNAVAILABLE" if they are reserved by
base stations using Message 20 regardless of their range.

Time periods indicated as "UNAVAILABLE" shall not be considered as a candidate time
period for use by own station and may be used again after a timeout. The timeout shall be
3 min if not specified or as specified in Message 20.

7.3.3
7.3.3

Link sublayer 2: Data Link Service (DLS)

A General

The DLS sublayer provides methods for
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e data link activation and release,

e data transfer, or

e error detection and control.

7.3.3

.2 Data link activation and release

Based on the MAC sublayer, the DLS will listen, activate or release the data link. Activation
and release shall be in accordance with 7.3.2.5.

7.3.3.3 Data transfer

7.3.313.1 General

Data| transfer shall use a bit-oriented protocol which is based on the high level datgd link

control (HDLC) as described in ITU-R M.1371-5:2014, Annex 2, 3.2. Information packets (I-

Packgts) shall be used with the exception that the control field is omitted (seg Eigure 4).

7.3.3.3.2 Bit stuffing

The bit stream shall be subject to bit stuffing. This means that if five“consecutive ones|(1’s)

are fpund in the output bit stream, a zero shall be inserted. This applies to all bits except the

data pits of HDLC flags (start flag and end flag, see Figure 4).

7.3.3/3.3 Packet format

Datalis transferred using a transmission packet as shown in Figure 4.

Starj-buffer | Training sequence | Start flag Data ‘ FCS ‘ End flag End-bdffer
IEC
Figure 4 — Transmission packet

The packet shall be sent from left teiright. This structure is identical to the general HDLC

strucfure, except for the training séquence. The training sequence shall be used in order to

synchronise the VHF receiver asldescribed in 7.2.2.5. The total length of the default packet is

256 bits. This is equivalent t0°26,7 ms.

7.3.3
The s

e (C

.3.4 Start-buffer
tart-buffer (referyto Table 7) is 23 bits long and consists of the following.

S delay 202bits:
reception delay (sync jitter + distance delay);
own' synchronisation jitter (relative to synchronisation source);

e Ramp up (own transmitter) 3 bits.
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Table 7 — Start-buffer

Sequence Description Bits Note

1 Reception delay 5 Class A: 3 bits of jitter (IEC 61993-2) + 2 bits (30
NM) distance delay;

Base station: 1 bit of jitter (IEC 61993-2) + 4 bits
(60 NM) distance delay

(synchronisation jitter + distance delay)

2 Own synchronisation jitter 3 3 bits according to ITU-R M.1371
(relative to synchronisation source)

3 Ramp up 8 Referring to IEC 61993-2, start of detection window
(received Message) (from a practical observation, all observed

transponders were fully ramped up after 6\bits)

4 Detection window 3

5 Internal processing delay 1

6 Ramp up (own transmitter) 3
Total 23

7.3.3.3.5 Training sequence

The [training sequence shall be a bit pattern consisting of alternating 0's andq 1's
(010101010...).

Twerjty-four bits of preamble are transmitted prior/to sending the flag. This bit pattern is
modified due to the NRZ| mode used by the communication circuit. See Figure 5.

IEC

Figure 5a — Unmodified bit pattern

IEC

Figure 5b — Modified bit pattern by NRZI

Figure 5 — Training sequence

7.3.3.3.6 Start flag

The start flag shall be 8 bits long and consists of a standard HDLC flag. It is used to detect
the start of a transmission packet. The start flag consists of a bit pattern, 8 bits long:
01111110 (7Eh). The flag shall not be subject to bit stuffing, although it consists of 6 bits of
consecutive ones (1's).

7.3.3.3.7 Data

The data portion in the default transmission packet transmitted in 1 time period is a maximum
of 168 bits.
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7.3.3.3.8 Frame check sequence (FCS)
The FCS uses the cyclic redundancy check (CRC) 16-bit polynomial to calculate the
checksum as described in ITU-R M.1371-5:2014, Annex 2, 3.2. All the CRC bits shall be pre-

set to one (1) at the beginning of a CRC calculation. Only the data portion shall be included in
the CRC calculation (see Figure 6).

7.3.3.3.9 End flag

The end flag is identical to the start flag as described in 7.3.3.3.6.

7.3.3[3.10 End-buffer

o
O

t stuffing 4 bits

NPTE 1 The probability of 4 bits of bit stuffing is only 5 % greater than that of 3 bit) refer to [ITU-R
M} 1371-5:2014, Annex 2, 3.2.2.8.

. rTmp down 3 bits

e djstance delay 2 bits
NIOTE 2 A buffer value of 2 bits is reserved for a distance delay equivalent{0,30 NM for own transmissipn.

A repeater delay is not applicable (duplex repeater environment,is not supported).

7.3.3.4 Summary of the transmission packet

The data packet is summarised as shown in Table 8.

Table 8 — Summary of the transmission packet

Action Bits Explanation
Start-buffer:
CS-delay 20 T, to T, in Figure 6
Ramp up 3 T, to Tg in Figure 6
Training sequence 24 Necessary for synchronisation
Start flag 8 In accordance with HDLC (7Eh)
Data 168 Default
CRC 16 In accordance with HDLC
Endflag 8 In accordance with HDLC (7Eh)
End-buffer:
Bit stuffing 4
Ramp down 3
Distance delay 2
Total 256

7.3.3.5 Transmission timing

Table 9 and Figure 6 show the timing of the default transmission packet (one time division).
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Table 9 — Transmission timing

T Time bit Description
n us
T, 0 0 Start of time division; beginning of start buffer
Ty 2083 20 Start of transmission (RF power is applied)
End of start buffer; RF power and frequency stabilisation time, beginning of training
Ty 2 396 23
sequence
T 4 896 47 Beginning of start flag
T, 5729 55 Beginning of data
T 25729 247 |Beginning of end buffer; nominal end of transmission (assuming 0 bit stuffing)
TH 26 042 250 Nominal end of ramp down (power reaches —50 dBc)
Tq 26 667 256 End of time period, start of next time period
Start Training Start Data FCS End End-
buffer sequence flag flag buffer
c A
8
w
14
100 ¢
80 %L - - -\ __ / \
]
1
1
r Station*A !
1
|
\
I 1 A A A I L .
HEEERERINEREPSSEENE R .
1 3 4|56 7 8 9,101 12 13 14 15 16 17 18 19 20 21 22 23 24 25|26 (27 28 Time ms
Ty TaTg Te Ty Te Te|Tg
c A
S
2
w
o
Station B

IEC
Figure 6 — Transmission timing

7.3.3.6 Long transmission packets

Autonomous transmissions are limited to one time period. When responding to an
interrogation by a base station for Message 19, the response may occupy two time periods.

7.3.3.7 Error detection and control

Error detection and control shall be handled using the CRC polynomial as described in
7.3.3.3.8.
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CRC errors shall result in no further action by the Class B "CS".

7.3.4

7.3.4.

Link sublayer 3: Link management entity (LME)

1 LME

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

7.3.4.2 Access algorithm for scheduled transmissions

The Class B "CS" shall use a CSTDMA access using transmission periods, which are

synchironisedto periods of RF activity onm the VDt

The @ccess algorithm is defined by the parameters described in Table 10.

Table 10 — Access parameters

Tranpmission interval (TI)

around NTT

Term Description Value
Reparting interval (RI) Reporting interval as specified in 6.5.2 5s...10 min
Nomjnal transmission time (NTT) | Nominal time-period for transmission defined~by RI
Time interval of possible transmission periods, centred | Tl = Rl/; or 10(s

whichever is I¢ss

Cang

idate period (CP)

Time-period where a transmission(attempt is made
(excluding time periods indicated unavailable)

Numper of CP in TI

10

The CSTDMA algorithm shall follow the rules~given below (refer to Figure 7):

a) randomly define 10 candidate periods<(CP) in the transmission interval (TI);
b) starting with the first CP in TI, test\for "carrier-sense" 7.3.2.3 and transmit if the status of
dP is "unused", otherwise waitfof the next CP;
c) tfansmission shall be abandoned if all 10 CPs are "used".
x
|_
o o o o o
(&) (&) (8} &) &)
‘ NTT - 0,5TI NTT + 0,5TI ‘
- Time period of status “used”
RI
NTT Time period used for own transmission
IEC
Figure 7 — Example for CSTDMA access
7.3.4.3 Access algorithm for unscheduled transmissions

Unscheduled transmissions, except responses to interrogations by a base station, shall be
performed by assigning a nominal transmission time within 25 s of the request and shall use
the access algorithm described in 7.3.4.2.
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If the option to process Message 12 is implemented, an acknowledgement Message 13 shall
be transmitted in response to Message 12 on the same channel with up to 3 repetitions of the
access algorithm if needed.

7.3.4.4 Modes of operation

7.3.4.4.1 General

There shall be three modes of operation:

7.3.4.4.2 Autonomous

autonomous (default mode);

apsigned;

interrogation.

A stgtion operating autonomously shall determine its own schedule for the transmission pf its

positlon reports.

7.3.44.3 Assigned

A station operating in the assigned mode shall use a transmission schedule assigned|by a
competent authority's base station. This mode is initiated, by~a group assignment command

(Mespage 23, see 7.3.4.11).

The [assigned mode shall affect only the transmission of position reports, and no pther
behapyiour shall be affected. The transmission ef position reports shall be as directgdd by

Mesgqage 23.

If a gtation receives this group assignment’eommand and belongs to the group addresse¢d by
regiojn and selection parameters, it shallsenter into assigned mode which shall be indicated by

setting the "Assigned Mode Flag" to "1™

To de¢termine whether this grouplassignment command applies to the recipient station, it|shall

evaldate all selector fields congutrently.

Whep commanded to a.specific transmission behaviour (Tx/Rx mode or reporting interval), the
mobile station shall tagit with a timeout, randomly selected between 4 min and 8 min aftgr the
first ransmission. After the timeout has elapsed, the station shall return to autonomous node.

NOTE| This cap-only be done by a base station. Because of the timeout, assignments can be reissued by the
competent authority as needed. If a Message 23 commanding a reporting interval of 6 min or 10 min [is not
refreshed bytthe base station, the assigned station will resume normal operation after timeout and thys not

establjsh the assigned rate.

W herrcommmandedtoa specific Teporting Tate;, theAtS shatttramsmitthefirstpositiomrreport
with assigned rate after a time randomly selected between the time the Message 23 has been
received and the assigned interval to avoid clustering.

Any individual assignment command received shall take precedence over any group
assignment command received; i.e. the following cases shall be applied:

if Message 22 is individually addressed, the Tx/Rx mode field setting of Message 22 shall
take precedence over the Tx/Rx mode field setting of Message 23;

if Message 22 with regional settings is received, the Tx/Rx mode field setting of Message
23 shall take precedence over the Tx/Rx mode field setting of Message 22. In the case of
Tx/Rx mode field, the receiving station reverts to its previous Tx/Rx mode regional
operating setting after the Message 23 assignment has expired.
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When a Class B "CS" station receives a quiet time command, it shall continue to schedule
nominal transmission time periods (NTT) but shall not transmit Messages 18 and 24 on either
channel for the time commanded. Interrogations shall be answered during the quiet period.
Transmissions of safety related messages may still be possible. After the quiet time has
elapsed, transmissions shall be resumed using the transmission schedule as maintained
during the quiet period.

Subsequent quiet time commands received during the first commanded quiet time shall be
ignored.

The quiet time command shall override a reporting rate command.

7.3.44.4 Interrogation mode

A stdtion shall automatically respond to interrogation messages (Message 15) from a sHip or
competent authority. Operation in the interrogation mode shall not conflict with operatipn in
the pther two modes. The response shall be transmitted on the chahnel wherg the
interjogation message was received.

If intgrrogated for Message 18 with no offset specified in Message' 1,5, the response shall be
transmitted within 30 s using the access algorithm as desgribed in 7.3.4.3. If no| free
cand|date period has been found, one transmission retry shall’be-performed after 30 s.

If interrogated with an offset given in Message 15, the response shall be transmitted in the
specified time period without applying the access algorithm as described in 7.3.4.3.

An interrogation by a base station or a SAR aircraft station for Message 19 shall onl|y be
responded to if the interrogation Message 15 contains an offset to the time period in which the
respgnse shall be transmitted.

NOTE| The base station will reserve time periods’by Message 20 prior to interrogation.

An interrogation for Message 24 shall be responded to in the following way, depending op the
number of message IDs and slot.offset in Message 15:

e ophe message ID 24, slot\offset = 0: Respond part A and B;

o two message IDs 24, slot offset = 0: Respond part A and B, each once;
e ophe message IDsslot offset not = 0: Respond part A in the slot defined by the slot offget;

e two message.Ds, slot offset not = 0: Respond part A and B in the slots defined by th¢ slot
offsets.

Interfogations for the same message received before own response has been transmitted may
be igrored.

7.3.4.5 Initialisation

At power on, a station shall monitor the TDMA channels for one minute to synchronise on
received VDL transmissions (7.3.2.2) and to determine the CS detection threshold level
(7.3.2.4). The first autonomous transmission shall always be the scheduled position report
(Message 18) (see 6.5.3).

7.3.4.6 Communication state for CS access

Because Class B "CS" does not use any communication state information, the corresponding
field in Message 18 shall be filled with the following default value
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1100000000000000110

and indicating the fixed value of "1" in the Communication state selector flag.

NOTE A Class B "CS" station by default reports sync state 3 and does not report "number of received stations"
(reference to ITU-R M.1371-5:2014, Table 20). Therefore, it will not be used as sync source for other stations.

7.3.4.7

VDL message use

The following Table 11 shows how the messages defined in ITU-R M.1371-5:2014, Annex 7,
4.3.3.6 shall be used by a Class B "CS" shipborne mobile AIS device. For further details refer

to the

annronriate-cl
cHR-PHOPHEte

[ATYa¥a
A~ a~a~a-

o FU-R-M-374

ot

Table 11 — Use of VDL messages by a Class B "CS" AIS

Position Report

Nq. Name of message M.1371- Receive Transmit Remark
5:2014 and by own
Annex 8 | process? station
ref.
0 Undefined
1 Position Report (Scheduled) 3.1 Opt No
2 Position Report (Assigned) 3.1 Opt No
3 Position Report (When 3.1 Opt No
interrogated)
4 Base Station Report 3.2 Opt No
5 Static and Voyage Related Data |3.3 Opt No
6 Addressed Binary Message 3.4 No No
7 Binary Acknowledge 3.5 No No
8 Binary Broadcast Message 3.6 Opt No
9 Standard SAR Aircraft Position  |347 Opt No
Report
10 UTC and Date Inquiry 3.8 No No
11 UTC/Date Response 3.2 Opt No
12 Safety Related Addressed 3.10 Opt No NOTE Information can falso
Message be transferred via Message
14.
13 Safety Related/Acknowledge 3.5 No Opt Shall be transmitted if the
option to process Messdge
12 is implemented.
14 Safety“Related Broadcast 3.12 Opt No
Message
15 Interrogation 3.13 Yes No Class B "CS" shall respgnd to
tterrogations—foriesseage 18
and Message 24.
It shall also respond to
interrogations for Message 19
by a base station.
16 Assigned Mode Command 3.14 No No (Message 23 is applicable to
the "CS" instead)
17 DGNSS Broadcast Binary 3.15 Opt No
Message
18 Standard Class B Equipment 3.16 Opt Yes A Class B "CS" AIS shall
Position Report indicate "1" for "CS" in flag
bit 143.
19 Extended Class B Equipment 3.17 Opt Yes Transmit ONLY as response

to base station interrogation.
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No. Name of message M.1371- Receive Transmit Remark
5:2014 and by own
Annex 8 process 2 station
ref.
20 Data Link Management Message |3.18 Yes No
21 Aids-to-Navigation Report 3.19 Opt No
22 Channel Management Message (3.20 Yes No Use of that function may be
different in certain regions.
23 Group Assignment 3.21 Yes No
24 Class B "CS" Static data 3.22 Opt Yes Part A and Part B
25 Single slot binary message 3.23 Opt No
26 Multiple slot binary message with |3.24 No No
Communications State
27 Position report for long range 3.25 No No
applications
28 to B3 |Undefined None No No Reserved for future use,

a8 "Receive and process" in this table means functionality visible for the user, for example output to an int
or| display. For synchronisation, it is necessary to receive and internally process messages accord
7.B.2.2; this applies to Messages 1, 2, 3, 4.

brface
ng to

7.3.4.8

Tablg¢ 12 specifies the maximum number of data bits used for Message 14 and is bass
the assumption that the theoretical maximum of stuffing bits will be needed.

Use of safety related message Message 14 (optional)

Table 12 — Number of data bjts for use with Message 14

d on

Nunjber of time periods

Maximum data bits

Stuffing bits

Total buffer bitg

1 136

36

56

The Class B "CS" AIS may optionally receive and process Message 14.

The fransmission of Message 14 shall not be provided (see 6.5.1.5).

7.3.49

The ptandard-Class B equipment position report (see Table 13) shall be output period

Message-18: standard Class B "CS" equipment position report

and autonomously.

cally
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Table 13 — Contents of Message 18

Parameter Number of Description
bits
Message ID 6 Identifier for Message 18; always 18
Repeat indicator 2 Used by the repeater to indicate how many times a message has been
repeated. 0 to 3; should be 0 for Class B "CS" transmissions.
User ID 30 MMSI number
Reserved for 8 Reserved for definition by a competent regional or local authority. Shall be
regional or local set to zero, if not used for any regional or local application.
applications
SOG 10 Speed over ground in 1/10 kn steps (0 to 102,2 kn)
1 023 = not available, 1 022 = 102,2 kn or higher
Posifion accuracy | 1 1 = high (< 10 m)
0 =low (> 10 m)
shall be combined with RAIM information if available; see-6.6.3
Longitude 28 Longitude in 1/10 000 min (£180°, East = positive (as‘per 2’s
complement), West = negative (as per 2’s complement).
181° (6791ACO hex) = not available = default)
Latityde 27 Latitude in 1/10 000 min (+90°, North = p@sitive (as per 2’s complement),
South = negative (as per 2’s complemeént),
91° (3 412 140 hex) = not available &, default)
COG 12 Course over ground in 1/10° (0 to‘3 599). 3 600 (E10h) = not availablg =
default; 3 601 to 4 095 shall not\be used
True|heading 9 Degrees (0 to 359) (511 indi¢ates not available = default)
Timg stamp 6 UTC second when the\report was generated by the EPFS (0 to 59
60 if time stamp isnot available, which shall also be the default value
61, 62, 63 are not used by the Class B "CS" AIS
Resgrved for 2 Reserved for'definition by a competent regional authority. Shall be sef to
regignal zero, if not Used for any regional application. Regional applications sHould
applications not use, zero.
Clasg B unit flag 1 0 = Class B SOTDMA unit (shall not be used for the Class B "CS")
1 =Class B "CS" unit
Clasf B display 1 Q= no display available; not capable of displaying Messages 12 and 14
flag 1 = equipped with integrated display; displaying Messages 12 and 14
Clasp B DSC flag 1 0 = not equipped with DSC function
1 = equipped with DSC function (dedicated or time-shared)
Clasg B band flag 1 0 = capable of operating over the upper 525 kHz band of the marine band
1 = capable of operating over the whole marine band
(irrelevant if Class B Message 22 flag is 0)
Clasf B 1 0 = no frequency management via Message 22, operating on AIS 1, A]S 2
Mesgage 22 flag only
1 = frequency management via Message 22
Mod¢ flag 1 0 = station operating in autonomous mode = default
t——statiomroperatimgimassigned mode
RAIM flag 1 RAIM flag of electronic position fixing device;
0 = RAIM not in use = default
1 = RAIM in use (valid data for expected position error)
Communication 1 1 = ITDMA communication state follows
state selector flag
Communication 19 ITDMA communication state; refer to 7.3.4.6
state
Total number of 168 Occupies one time period

bits
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7.3.4.10

Y

Message 24: Class B "CS" static data report

This message shall be used by Class B "CS" shipborne mobile equipment. The message
consists of two parts (see Tables 14 and 15). Message 24B shall be transmitted within 1 min
following Message 24A.

In case of an interrogation for Message 24, the response shall include Part A and Part B.

Table 14 — Message 24 Part A

Parameter Number of bits Description
Mesgage ID 6 Identifier for Message 24; always 24
- Used by the repeater to indicate how many times a méssage fhas
Repgat indicator 2 been repeated. 0 = default; 3 = do not repeat any more
User|ID 30 MMSI number
Part humber 2 Identifier for the message part number; always'0 for Part A
Maximum 20 characters 6-bit ASCII,
Namg 120 QERRRRRARACARARARAEE@Q = not available =
default
Total number of bits 160 Occupies one time period
Table 15 — Message 24/Part B
Parameter Number of bits Description
Mesgage ID 6 Identifier for Message 24; always 24
Repgat indicator 2 Used.bythe repeater to indicate how many times a message as
been“repeated. 0 = default; 3 = do not repeat any more
User]ID 30 MMSI number
Part jhumber 2 Identifier for the message part number; always 1 for Part B
Typq of ship and cargo 8 0 = not available or no ship = default
type 1 to 99 = as defined in ITU-R M.1371-5:2014, Annex 8, 3.3.2
100 to 199 = preserved, for regional use
200 to 255 = preserved, for future use
Vendor ID 42 Unique identification of the Unit by a Number as defined by the
manufacturer (option; "@@@@@@@" = not available = defgult)
(see ITU-R M.1371-5:2014, Table 79A).
Call pign 42 Call sign of the MMSI-registered vessel. 7 x 6 bit ASCII
characters, "@@@@@@@" = not available = default.
Dimgnsion ef 30 Dimensions of ship in metres and reference point for reporteq
ship/freferénce for position (see ITU-R M.1371-5:2014, Annex 8, Figure 41
position and 3.3.3).
Spare B Not used. Should be set to zero. Reserved jor future use.
Total number of bits 168 Occupies one time period.
7.3.4.11 Message 23: group assignment command

The group assignment command (see Table 16) is transmitted by a base station when
operating as a controlling entity for Class B AIS stations.
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Table 16 — Contents of Message 23

Parameter Number of bits Description
Message ID 6 Identifier for Message 23; always 23
Repeat Indicator 2 Used by the repeater to indicate how many times a message has
been repeated. 0 to 3; default = 0; 3 = do not repeat any more
Source ID 30 MMSI of assigning station
Spare 2 Spare. Shall be set to zero.
Longitude 1 18 Longitude of area to which the group assignment applies; upper

right corner (north-east); in 1/10 min

(£180°, East = positive, West = negative)

Latityde 1 17 Latitude of area to which the group assignment applies;dupper right
corner (north-east); in 1/10 min

(£90°, North = positive, South = negative)

Long|tude 2 18 Longitude of area to which the group assignmentlapplies; lower]left
corner (south-west); in 1/10 min
(£180°, East = positive, West = negative):

Latityde 2 17 Latitude of area to which the group assignment applies; lower lgft
corner (south-west); in 1/10 min
(£90°, North = positive, South =(negative)

Statign type 4 0 = all types of mobiles (default); 1 = Class A mobile station only;
2 = all types of Class B mohile stations; 3 = SAR airborne mobile
station; 4 = Class B "SO"'mobile station only; 5 = Class B "CS"
shipborne mobile statioh only; 6 = inland waterways; 7 to
9 = regional use; #0\o 15 = for future use

Type|of ship and cargo |8 0 = all types (default)

t

ype 1 to 99, see Table 53 of ITU-R M.1371-5:2014, Annex 8, 3.3.2
100 to 499 reserved for regional use
200-t0%255 reserved for future use

Spar¢ 22 Reserved for future use. Not used. Shall be set to zero

Tx/Rx mode 2 This parameter commands the respective stations to one of the
following modes:

0 = TxA/TxB, RxA/RxB (default); 1 = TxA, RxA/RxB , 2 = TxB,
RxA/RxB, 3 = reserved for future use

Reporting Interval 4 This parameter commands the respective stations to the reportipg
interval given in Table 17

Quief time 4 0 = default = no quiet time commanded; 1 to 15 = quiet time of | min
to 15 min

Spar¢ 6 Spare. Not used. Shall be set to zero. Reserved for future use.

Tota 160 Occupies one time period
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Table 17 — Reporting interval settings for use with Message 23

shou

Id be maintained using the remaining transmission channel.

Reporting interval Reporting interval for Message 18
field setting

0 As given by the autonomous mode

1 10 min

2 6 min

3 3 min

4 1 min

5 303

6 15s

7 10s

8 5s

9 Next shorter reporting interval

10 Next longer reporting interval

11 2 s (not applicable to the Class B "CS")

12tq 15 Reserved for future use

Whep the dual channel operation is suspended by Tx/Rx mode command\{ er 2, the resulting reporting interval

7.4
(see @

7.4.1

The network layer shall be used for

o ¢
m
e d

d
7.4.2

The
simu

Network layer

lause 13)

General

stablishing and maintaining channel connections,
anagement of priority assighments of messages,
stribution of transmission packets between channels, and

hta link congestionresolution.
Dual channel operation

hormal default mode of operation shall be a two-channel operating mode, where thg
tanequsly receives on both channel A and channel B in parallel.

e AIS

The

PDSC’ process may use the receiving resources on a time-share basis as describ

ed in

Annex C. Outside the DSC receiving periods, the two TDMA receiving processes shall work
independently and simultaneously on channel A and channel B.

For periodic repeated messages, the transmissions shall alternate between channel A and
channel B. The alternating process shall be independent for Message 18 and Message 24.

Transmission of complete Message 24 shall alternate between channels (all submessages to
be transmitted on the same channel before alternating to the other channel).

Channel access is performed independently on each of the two parallel channels.

Responses to interrogations shall be transmitted on the same channel as the initial message.
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For non-periodic messages other than those referenced above, the transmissions of each
message, regardless of message type, shall alternate between channel A and channel B.

7.4.3

Channel management

Channel management shall be carried out according to ITU-R M.1371-5:2014, Annex 2, 4.1
except the following.

e Channel management commands shall only be accepted by Message 22 and DSC
command.

e The Class B "CS" AIS is only required to operate in the band specified in 6.2 with a

Table 18 — Channel management

channel spacing of 25 kHz. It shall stop transmitting if commanded to a frequency au
its operating capability.

tside

Region 1 Region 1 Region 2 Region|2
Step Channel A Channel B Channel A Channe| B
(frequency 1) (frequency 2) (frequency 3) (frequengy 4)
Regiqn 1 A X X
Transitional zone B XX XX
Regiqn 2 Transitional zone C XX XX
X X

XX

—
=

bnsmit with nominal reporting rate

transmit with doubled reporting rate

When entering (step A to B) or leaving (step*C to D) a transitional zone (see Table 18
Clasg
level
transmit (on frequency 1 and frequency 3 in step B) with the required rate maintainin
schegule.

7.4.4
A competent authority smay assign reporting intervals to any mobile station by transm

group assignment Message 23. An assigned reporting interval shall have precedence ovs
nomipal reporting rate; a reporting interval of less than 5 s is not required.

The

7.4

.5 Data link congestion resolution

B "CS" AIS shall continue to evaluate the CS threshold taking into account the
of the old channel initially and the‘@iew channel as time progresses. It shall continu

Distribution of transmission packets

) the
hoise
busly
g its

itting
r the

Class B ("CS" shall react to next shorter or next longer commands only once until timgout.

The Class B "CS" AIS shall only transmit if it has verified that the time period intended for

transmission does not

interfere with transmissions made by stations complying

with

IEC 61993-2 and base stations. In case of high channel load, the Class B "CS" AIS might not
be able to transmit.

7.5

7.5

Transport layer

1 General

The transport layer shall be responsible for

converting data into transmission packets of correct size,
sequencing of data packets,

interfacing protocol to upper layers (see 7.1).
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7.5.2 Transmission packets

A transmission packet is an internal representation of some information, which can ultimately
be communicated to external systems. The transmission packet is dimensioned so that it
conforms to the rules of data transfer.

The transport layer shall convert data intended for transmission into transmission packets.

The Class B "CS" AIS shall only transmit Messages 18, 19 and 24 (Table 11).

7.5.3__Sequencing of data packets

The Class B "CS" AIS is periodically transmitting the standard position report Message 1§.

This periodic transmission shall use the access scheme described in 7.3.4.2. If la fransmigsion
attenppt fails because of, for example, high channel load, this transmission shall naot be
repeated. Additional sequencing is not necessary.

7.6 | Digital selective calling (DSC)

Regyirements for DSC are given in Annex C.

8 Test conditions

8.1 General

Whenp a requirement in this document is different from IEC 60945, the requirement in this
document shall take precedence.

8.2 | Normal and extreme test conditions

8.2.1 Normal test conditions

8.2.1}1 Temperature and humidity

Temperature and humidity shall be within the following ranges:

e tgmperature: w15 °C to +35 °C;
e hpmidity: 20 % to 75 %.

8.2.1).2 Power supply

The [nhormal power supply for the tests shall be the nominal voltage as defined by the
manyfacturer £3 %.

8.2.2 Extreme test conditions

Test under extreme test conditions shall be a combination of high temperature (dry heat) and
upper limit of supply voltage applied simultaneously and low temperature and lower limit of
supply voltage applied simultaneously (see Clause 9).

During type-testing of battery operated equipment, the power source to the equipment may be
replaced by a test power source, capable of producing normal and extreme test voltages.

8.3 Test signals

NOTE Transmitters can have limitations concerning their maximum continuous transmit time and/or their
transmission duty cycle. It is intended that such limitations are respected during testing.
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Standard test signal number 1

A DSC modulated data signal comprising an infinite length of 01010101 (dotting pattern; refer
to ITU-R M.825-3).

8.3.2

Standard test signal number 2

A series of 010101 as the data within an AIS message frame, with header, start flag, end flag
and CRC. NRZI is not applied to the 010101 bit stream or CRC (i.e. unaltered "on air" data).
The RF should be ramped up and down on either end of the AIS message frame.

8.3.3

A se

flag and CRC. NRZI is not applied to the 00001111 bit stream or CRC. The RF shou
ramped up and down on either end of the AIS message frame.

8.3.4

A pspudo random sequence (PRS) as specified in ITU-T O.153 as)the data within an

mesq
strea

frame.

8.3.5

This [test signal consists of 200 packets grouped into clusters of 4 as described in Figu
cluster consists of 2 consecutive transmissions of the packets described in Table 19.

Each

NRZ

of the NRZI process shall be inverted and.thén packets 1 and 2 repeated.

Betw
shall

Standard test signal number 5

ies of 00001111 as the data within an AIS message frame, with header, starf.flag

Standard test signal number 4

age frame with header, start flag, end flag and CRC. NRZ{l-is” not applied to the
or CRC. The RF should be ramped up and down on egither end of the AIS mes

Standard test signal number 5

shall be applied to every packet. After&ending packets 1 and 2, the notional initial

pen every transmitted packet, there shall be at least 2 free time periods. The RF ¢
be switched off between pacKets to simulate normal operation.

Paq

end
d be

AlS
PRS
sage

re 8.

state

arrier

ket 1 Packet 2 Packet 1 Packet 2

Invert initial NRZI state here

Figure 8 — Format for repeating four-packet cluster

IEC



https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

IEC 62287-1:2017 © IEC 2017

— 45—

Table 19 — Content of first two packets

Packet | Parameter | Bits Contents Comment
1 Training 22 0101....0101 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 | Pseudo random As per Table 20
CRC 16 Calculated
End flag 8 01111110
2 Training 22 1010....1010 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 | Pseudo random As per Table 20
CRC 16 Calculated
End flag 8 01111110
Table 20 - Fixed PRS data derived from ITU-T O.153
Address Contents (HEX)
ot 7 0x04 0xF6 0xD5 0x8E 0xFB 0x01 0x4C 0xg¢7
fo
0000.0100 | 1111.0110 | 1101.0101 | 1000.1110 | 1111.46:1 | 0000.0001 | 0100.1100 | 1100.0111
8t 15 0x76 Ox1E 0xBC 0x5B OXE5 0x92 0xAB Ox2F
t
0111.0110 | 0001.1110 |{ 1011.1100 | 0101.10114,1110.0101 | 1001.0010 | 1010.0110 | 00101111
0101.0011 | 1111.1001 | 1101.0110 | 111020111 | 1110.0000 | (+4 stuffed bits), CRC = 0x3B85
8.4 | Test arrangements
8.4.1 Standard test environment
8.4.1|1 Test set up
The [EUT is tested in<ah environment using test equipment to simulate and to log|VDL
mesdages. Standard. environment consists of at least one simulated Class A AIS test target
and Jan AIS basg ‘station test target. The Class A AIS shall be in autonomous mode
transmitting Message 1 with a reporting interval of 10 s according to IEC 61993-2. The AIS
base|station shalt be in autonomous mode transmitting Message 4 with a reporting interyal of
10 s jaccording to IEC 62320-1. The signal input level at the RF input port of the EUT fof any
simulated target shall be —-60 dBm = 5 dB. EUT is stationary (SOG < 2 kn). Operatipn is
checked’on channels in the maritime mobile band, as applicable.
8.4.1.2 DSC functionality

DSC functionality, where provided, shall be disabled except for the DSC tests according to
Annex C.

8.4.1

3 Position test input

An appropriate test input shall be provided for simulated position information following the
protocol of IEC 61162-1). The rules for an external position sensor as defined in 6.3 shall not
apply to this test input.



https://iecnorm.com/api/?name=1b71b5cddc9e30b023f3ad6443811e3b

— 46 - IEC 62287-1:2017 © IEC 2017

8.4.1.4 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 irrespective of whether one
or more signals using a combining network are applied to the receiver simultaneously.

The levels of the test signals at the receiver input terminals (RF socket) shall be expressed in
terms of dBm.

8.4.1.5 Waiver for receivers

If thg manufacturer declares that both TDMA receivers are identical, the test shall be {imited
to orle receiver and the test for the second receiver shall be waived. The test report |shall
mentjon this.

8.4.1|.6 Artificial antenna (dummy load)

Testg shall be carried out using an artificial antenna, which shall beg a“non-reactive |non-
radiating load of 50 Q connected to the antenna connector.

Som¢ of the methods of measurement described in this documen? for the transmitters allow
for tiwo or more different test set ups in order to perform’/those measurements.| The
corrgsponding figures illustrate, therefore, one particular “test set up, and are given as
exan|ples. In many of those figures, power attenuators (providing a non-reactive non-radiating
load pf 50 Q to the antenna connector) have been shown. These attenuators are not "art|ficial
antennas" as defined in 8.4.1.6. The method of measurement used shall be stated in the test
repoft.

8.4.1|.7 Facilities for access

The EUT shall be fitted with a port for the purpose of the tests to monitor transmitted and
received messages following the protoeols of IEC 61162-1. If standard external interfacep are
available, these will be used for the' tests. Where further access means are requirged to
perfdrm any specific test, these shall’be provided by the manufacturer.

8.4.2 Modes of operatioh of the transmitter

For the purpose of the measurements according to this document, there shall be a means to
operate the transmitter unmodulated or, alternatively, the method of obtaining an unmodujated
carri¢r or special types of modulation patterns may be decided by agreement between the
manyfacturer and-the test laboratory. It shall be described in the test report. It may inyolve
suitaple tempeorary internal modifications of the equipment under test.

8.4.3 Common test conditions for protection from invalid controls

In alf—Tunctional tests using Messages 17, 20, 22, 23 and DSC channel management
telecommands, the messages or telecommands sender station shall use a valid base station
MMSI format to verify that the EUT operates as described in the required results. The tests
shall be repeated using an invalid base station MMSI format for the messages or DSC
telecommands sender station to verify that the EUT ignores these messages or
telecommands.

8.4.4 Measurement uncertainties
Maximum values of absolute measurement uncertainties shall be as follows:

L (= Yo U= 1o TP +1 x 10~/
R P OW T et e e e e e +0,75 dB

Adjacent ChanNEl POWET ...ttt +5 dB
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Conducted spurious emission of transmitter ... +4 dB
Conducted spurious emission Of r€CEIVET .. ... +3 dB
TWO-SIgnal MEaSUIEMENT ... e e e e e e e eeaens +4 dB
Three-signal MeasSUrEmMENt ... e e e e ee e ens +3 dB
Radiated emission of transmitter ... +6 dB
Radiated emisSion Of rECEIVET .........iiiiiii e +6 dB
Transmitter timing characteristics ... +1 bit (104 us)
For dto a

The interpretation of the results recorded in a test report for the measurements’describgd in
this

a) the measured value related to the corresponding limit shall be used\to” decide whgther
eguipment meets the requirements of this document;

b) the actual measurement uncertainty of the test laboratory carrying,out the measuremgents,
for each particular measurement, shall be included in the test feport;

c) the values of the actual measurement uncertainty shall be,\for each measurement, ¢qual
t¢ or lower than the figures given in 8.4.4 (absolute measurément uncertainties).

9 PRower supply, environmental and EMC tests

9.1 | Test summary

Testg shall be done in accordance with IEC 60945 as specified in Table 21.
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Table 21 — Test summary

IEC 62287-1:2017 © IEC 2017

Clause/subclause of

itle?d
Test title IEC 60945:2002 Comment

Inter-unit connection 4.2.4 (6.4) Interfaces other than those in
IEC 61162-1 are allowed; see 6.7.3
waiver P

Power supply 4.3

Extreme power supply 4.3.1(7.1) Lower limit of extreme d.c. power
supply shall be —20 % of nominal
voltage
WaiverP

Excgssive conditions 4.3.2 (7.2) Waiver?

Powegr supply short-term variation 4.3.3(7.3,7.4) WaiverP

and power supply failure

Undgrvoltage (brown out) test See 9.4; waivef®

Durgbility and resistance to 4.4 (8)

envifonmental conditions

Dry heat 8.2.1 RedGtefime to 5 h; waiver?
Note'that 8.2.2 is covered by
Clause 11

Damp heat 8.3 Waiver®

Low femperature Storage: 8.4.1 Functional: 84.2 Waiver?

Note that 8.4.2 is covered by
Clause 11

Thermal shock No

Drop No

Vibrgtion/shock See 9.2

Rain|and spray 8.8 WaiverP

Immersion No

Solaf radiation Yes Waiver®

Oil r¢sistance Yes Waiver?

Corrpsion Yes Waiver®

Interfference 4.5

Elecfromagnetic emission 9

Immyinity to electremagnetic 10

envifonment

Compasssafe distance 4.7 (11.2) WaiverP: the manufacturer may
take liability for the figures givgn
for CSD

Safety precautions 4.8

Protection against dangerous 4.8.1 (12.1) Waiver P

voltages

Electromagnetic radiofrequency 4.8.2 (12.2)

radiation

X-radiation 4.8.3 (12.4)

a8 Left-adjusted bold headings refer to headings in IEC 60945.

b This test may be waived if the manufacturer is able to produce evidence that the requirement is fulfilled.
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9.2
9.2.1
9.2.1

Vibration/shock
Vibration

A Method of measurement

The vibration test shall be done using sweep range and amplitude as defined in IEC 60945 at
a sweep rate of 0,2 octaves per minute (which is about 40 min per sweep).

One sweep up (2 Hz to 100 Hz) shall be followed by a sweep down (100 Hz to 2 Hz) for each
axis keeping the EUT operational throughout.

9.2.1

Verif
shall

9.2.2

9.2.2

The
with

in the test laboratory.

This

9.2.2
The

durin
norm

The

near¢st to the centre of the table surface. To carry out the measurement, proceed as follg

a) (arry out a performance check.
b) Apply three successive upward shocks with the EUT operative.
c) (heck for external indications of damage.

d) darry out asecond performance check.

9.2.2.3 Results required

Ther
in pe

9.3

For t

For t

.2 Results required

that the EUT stays operational throughout the test; a successful performance g
be carried out at the end of the test period.

Shock

1 Purpose

hose likely to be experienced in practice in the operational~environment can be prod

fest only applies to exposed equipment.

.2 Method of measurement

g the shocks. The EUT shall be mechanically connected to the shock machine |

shock pulse shall be measured by an accelerometer placed at the EUT fixing

heck

est provides a method by which responses of components and equipment compa['able

uced

EFUT shall be mounted in the normal opefating orientation and shall be kept operafional

y its

fal means of attachment. The peak-acceleration shall be 100 m/s2, pulse shape shall be
half gine and duration 25 ms.

point
WS.

p shall be no external indications of damage and there shall be no detectable degradjation

rformance during the performance check.

Performance tests/checks

he performance test, repeat tests of 10.2.1.1, and 10.2.1.2.

he performance check, repeat tests of 10.2.1.1, and 10.2.1.2.
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Undervoltage test (brown out)

Purpose

2017

This test simulates the situation where the nominal supply voltage drops to below acceptable
levels and then recovers over a medium time period. This is consistent with the performance
of a flat or unhealthy battery when an engine is started.

9.4.2

Method of test

Operate the EUT at the nominal supply voltage as indicated by the manufacturer.

a) G
P

b) G
ti

9.4.3
Conf

a) T
p
b) T

10 (

10.1

10.1.

(see 4.

10.1.
By in
10.1.

The 1

10.1

(see 4.

10.1.

radually reduce the supply voltage to 40 % of the nominal supply voltage over ‘a
eriod of 30 s.

radually increase the supply voltage back to 80 % of the nominal supply véltage o
me period of 30 s.

Required result
rm the following.

he unit shall not enter into any undefined or undesirable” state as verified
erformance check.

he EUT shall recover and be fully operational as verified'by a performance check.
Dperational tests

General

1 Quality assurance

1.2)
1.1 Method of measurement

spection of documentation

1.2 Required results

equirements of-4.1.2 shall be met.

2 Safety)of operation

1.3)

2.4, Method of measurement

time

ver a

By in

10.1.

spection.

2.2 Required results

The requirements of 4.1.3 shall be met.

10.1.

(see 4

10.1.

3 Additional features
1.4)
3.1  Method of measurement

Operate the EUT in standard test environment. Repeat tests that might be affected by the

addit

ional feature.
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10.1.

3.2 Required results

The requirements of 4.1.4 shall be met.

10.2

Modes of operation

(see 4.1.5)

10.2.

1 Autonomous mode

(see 4.1.5.2)

10.2.

10.2.

Set yp standard test environment. Record the VDL communication and checkfor messg
transmitted by the EUT.

10.2.

Conf

alterpates between channel A and channel B.

10.2.
10.2.

Set Up standard test environment.

a) Switch on test targets, then start operationof'the EUT.
b) Start operation of the EUT, then switch on test targets.
c) Transmit test targets using the sameg’time periods on channel A and channel B.

Chedk the VDL communication, test output, and where provided, display or external inte
of the EUT.
10.21.2.2 Required results

Conf
provi

10.2.

NOTE|

10.2.

T —Transmit position Teports

1.1.1 Method of measurement

1.1.2 Required results

rm that the EUT transmits Messages 18 and 24 following-the” nominal schedulé

1.2 Receive Class A position reports

1.2.1 Method of measurement

rm that EUT recéives continuously under conditions 10.2.1.2.1 a), b) and c) and, &
ded, outputs the received messages on the external interface or display.

1.3 Receéive Class B "CS" position reports

This-test is only applicable if a display or display interface for the received messages is provided.

ages

and

rface

here

1.31 Method of measurement

Set up standard test environment. Simulate at least one additional Class B "CS" test target
(bit stuffing shall not increase 4 bit).

Check the VDL communication, test output, and display or external interface of the EUT.

10.2.

1.3.2 Required results

Confirm that EUT receives the Class B "CS" test target continuously and, where provided,
outputs the received Messages 18 and 24 on the external interface.
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1.4 Receive in adjacent time periods

1.4.1 Method of measurement

2017

Set up standard test environment. Simulate additional targets so that the first 4 of each 5 time
periods are used. The reporting rate may be increased for the purpose of this test.

Check the VDL communication, test output, and where provided, display or external interface
of the EUT.

10.2.

Conf
trans|

10.2.

1.4.2 Required results

rm that EUT continuously receives messages in the time periods adjacent~to
mission period with an acceptable loss of 5 %.

1.5 Rx performance test

10.21.5.1 Method of measurement

Set p standard test environment. Simulate additional targets so that'9-of 10 time period
used

Chegk the VDL communication, test output, and where provided, display or external inte
of the EUT.

10.2(1.5.2 Required results

Conf

rm that EUT continuously receives messages-and, where provided, outputs the rect

mesgages on the external interface with a loss of-not more than 5 %.

10.2.

2 Assigned mode

(see 4.1.5.3)

10.2.
10.2.

Set yp standard test environment and operate EUT in autonomous mode. Transmit a g

2.1 Group assignment

2.1.1 Method of measurement

J

assignment command Message 23 to the EUT addressing stations by

e reggion,

ation type,*and

e type of ship,

own

5 are

rface

bived

roup

and d nmmanding for

e Tx/Rx mode,
e reporting rate, and
e quiet time.

Record transmitted messages.

10.2.

2.1.2 Required results

Confirm that the EUT transmits position reports Message 18 according to the defined
parameters and reverts to standard reporting rate after 4 min to 8 min.

Confirm that the operation of the EUT is not affected when not addressed.
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10.2.2.2 Base station reservations

10.2.2.2.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Transmit a
reservation Message 20 to the EUT specifying reserved time periods.

Record transmitted messages.

10.2.2.2.2 Required results
Conf 4T . e M P— . I

periods.

10.2;3 Polled model/interrogation response

(see 4.1.5.4)

10.2.3.1 Interrogation for Messages 18 and 24

10.2.3.1.1 Method of measurement

Set

up standard test environment and operate EUT in _ autonomous mode. Appl

interfogation message (Message 15; EUT as destination) to.the VDL according to mes
table[(ITU-R M.1371-5:2014, Table 42) for responses with Message 18, Message 24:

a)
b)

c)

with transmission offset = 0;
with transmission offset = defined value;

with a Message 23 "quiet time" command transmitted before the interrogation.

Recdrd transmitted messages and frame structure.

10.23.1.2 Required results

Cheg

after| defined transmission offset. Confirm that the EUT transmits the response td
interfogation on the same channel as that received.

10.23.2 Interrogation for Message 19

10.2.3.2.1 Method of measurement

Set

up standard test environment and operate EUT in autonomous mode. Appl

interfogatiensmessage (Message 15; EUT as destination) by a base station to the
accofding to message table (ITU-R M.1371-5:2014, Table 42) for responses with Messag

a)
b)

time

) an
sage

k that the EUT transmits the appropriate interrogation response message as requé¢sted

the

y an
VDL
E 19:

with transmission offset=107

with transmission offset = defined value.

Record transmitted messages and frame structure.

10.2.3.2.2 Required results

Check that

a)

the EUT does not respond, and

b) the EUT transmits the appropriate interrogation response message as requested after

defined transmission offset.
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Confirm that the EUT transmits the response on the same channel as that received and the
data content is identical with that in Message 24.

10.3 Messages extending one time period
(see 4.1.5)

10.3.1 Method of measurement

Check the documentation for a possibility to initiate transmission of messages longer than one
time period.

10.32 Required results

It shall not be possible for the user to initiate the transmission of messages longer than one
time period.

10.4( Channel selection

(see 6.2)

10.401 Valid channels

10.41.1 Method of measurement
Set yp standard test environment and operate EUT in autenomous mode. Switch the EUT to

different channels within the operating band as specified in 6.2 by transmission of channel
management message (Message 22) broadcast and{addressed to EUT.

Recdard the VDL messages on the designated_channels and check "band flag" and "Message
22 flag" in Message 18 (note that DSC command is covered in Annex C).

10.401.2 Required results

Conflrm that the EUT switches to the’required channel accordingly.

10.42 Invalid channels
10.42.1 Method of measurement

Set pp standard test environment and operate EUT in autonomous mode. Check |units
capapility on the\'band flag" and "Message 22 flag" in Message 18. Switch the EUT to
chanpels outside-the operating band as specified in 6.2.

Recdrd the,VDL messages on the designated channels.

10.4.2.2  Required results

Confirm that the EUT does not switch to the respective channels and stops transmissions.

10.5 Internal GNSS receiver

(see 6.3)

Relevant tests according to IEC 61108 (all parts) shall be performed with regard to
e position accuracy (static),

e position accuracy (dynamic),

e COG/SOG accuracy,
e position update, and
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o status indications (including RAIM, where fitted).

urers

D
-

aults

10.6 AIS information

(see 6.5)

10.6.1 Information content

(see 6.5.1)

10.6.1.1  Defaults

10.6.1.141_ _Method of measurement

Set yp the standard test environment and reset the equipment to enable the manufact
statig data delivery defaults. Attempt to set the equipment to operate in autonomousimods
10.6(1.1.2 Required results

Conffrm that the default MMSI is set at 000000000 and that other| static data def
unambiguously identify that the equipment has been properly initialised. Confirm thaf the

transmissions are inhibited and that an indication is given that transmissions are inhibited|.

10.6.
10.6.

Set Jp standard test environment and operate EUT jinnautonomous mode. Apply all static
to the EUT.

Recdrd all messages on VDL and check the contents of position report Message 18 and

data

10.6.
Conf

10.6.

(see 6.3, 6.6.3)

1.2 Required information

1.2.1 Method of measurement

report Messages 24 A and B.

1.2.2 Required results

rm that data transmitted by.thee EUT complies with static data and position sensor dag

1.3 External sensor.information

data

static

10.6.(1.3.1 Applicability

This fest is applicable if an optional interface for external sensors is provided.
10.6.1.3.2 Method of measurement

Set P standardtestenvirormentand upcfatc FUT-rattenomoeusrmode:

a) Apply external position data with expected error < 10 m (from GBS sentence) and within

2

6 m of internal position.

b) Simulate unavailable/invalid external sensor data and missing/incorrect checksum.

c) Apply a non-WGS-84 position input.

d) Apply an unspecified (no DTM) position input.

e) Apply a low accuracy position input with expected error > 10 m or without RAIM
information (no GBS).

f) Apply position data with more than 26 m apart from internal position.

g) Disconnect the internal GNSS antenna, or otherwise disable the internal GNSS receiver.
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Record all messages on VDL and check the contents of position report Message 18 for
position and COG/SOG.

10.6.1.3.3 Required results
The following results are required.

a) Data transmitted by the EUT complies with external sensor inputs.
b), c), d), e), f), 9) External data is not used.

In all cases, confirm that accuracy and RAIM flags are set accordingly; confirm that position
and COG/SOG are of the same source.

10.6. Information update rates

(see §.5.2)

10.62.1 Nominal reporting interval

10.6.2.1.1 Method of measurement

Set Up standard test environment and operate EUT in autonomous‘mode.

a) Start with own SOG of 1 kn; record all messages onX¥YDL for 10 min and evaluate

r¢porting rate for position report of EUT by calculatingraverage transmission offset{over
test period.

b) 1
c) Heduce speed to 1 kn.

crease speed to 10 kn.

Recdard all messages on VDL and check~transmission offset between two consedutive
transmissions.

10.62.1.2 Required results
The flollowing results are required.

a) Heporting interval shall be)3 min (+10 s).

b) donfirm that the reporting interval of 30 s (+5s) has been established after the|next
tlansmission in the)old schedule at the latest. The average reporting interval calculated
oyver at least 25 transmissions shall be 30 s (£2 s).

c) Jonfirm thatythe reporting rate is reduced after 3 min (speed reduction).
10.6.2.2 - Assigned reporting interval

10.6.2.2/1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode.
a) Transmit an assigned mode command Message 23 to the EUT with designated reporting
intervals of 5 s to 3 min according to Table 17.

b) Transmit an assigned mode command Message 23 to the EUT with designated reporting
interval of 10 min.

c) Transmit Messages 23 with a refresh rate of 1 min with designated reporting intervals of
6 min and 10 min.

d) Transmit Messages 23 designated reporting interval field settings of 11 to 15.

e) Change course, speed. Record transmitted messages.
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10.6.2.2.2 Required results

The following results are required.

a)

b)
c)

d)
e)

Confirm that the EUT transmits position reports Message 18 according to the parameters
defined by Message 23. The EUT shall revert to autonomous mode with nominal reporting

interval after 4 min to 8 min.

Confirm that the EUT reverts to autonomous mode with nominal reporting interval
4 min to 8 min.

after

Confirm that the EUT transmits position reports Message 18 according to the parameters

defined by Message 23.

Jonfirm that the EUT does not change its nominal behaviour.
Tlhe reporting interval shall not be affected by course or speed.

10.6.2.3 Static data reporting interval

10.6.)2.3.1 Method of measurement

Set

ip standard test environment and operate EUT in autonomous mode. Recorg

transmitted messages and check for static data (Message 24).

Repdat the test at an assigned reporting interval of 5 s.

10.62.3.2 Required results

Confirm that the EUT transmits submessages 24A%and 24B every 6 min (24B following
within 1 min). Transmission shall alternate between channel A and channel B an
independent of the Message 18 reporting interval.

10.7 | Initialisation period

(see §.5.3)

10.74 Method of measurement

Set

a)

b)
c)

Up standard test environment with SOG > 2 kn as follows.

mode.
Switch off the EEUT for a period of time between 15 min to 60 min and switch on again
Make the GNSS sensor unavailable for a period of time between 1 min to 5 min.

Recqgrd transmitted messages.

10.7. 2—Reguiredresulis

the

24A
d be

Switch on the EUT«from cold (off-time minimum 1 h) with EUT operating in autonomous

Confirm that the EUT starts regular transmission of Message 18 including valid position:

a)
b)

within 30 min after switch on;
within 5 min;

c) stops transmitting after the next transmission and resumes within 1 min after enabling the

position source.

10.8 Alarms and indications, fall-back arrangements

(see 6.6)

10.8.1 Built-in integrity test

(see 6.6.1)
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1.1 Method of measurement

Check manufacturer’s documentation on built-in integrity test.

10.8.

1.2 Required result

Verify that an indication is provided if a malfunction is detected.

10.8.
10.8.

2 Transceiver protection

2.1 Method of measurement

2017

Set
short

10.8.

The
the tr

10.8.

(see §.

10.8.
Cheag

10.8.

Verif
provi

10.8.

(see §.

10.8.

Set U
an e

Appl

p standard test environment and operate EUT in autonomous mode. Open-circui
Lcircuit VHF antenna terminals of the EUT for at least 5 min each.

2.2 Required results

EUT shall be operative again within 2 min after refitting the antenna“without dama
ansceiver.

3 Transmitter shutdown procedure
6.2)

3.1 Method of measurement

k manufacturer’s documentation on transmitter shutdown procedure.

3.2 Required result

y that a transmitter shutdown procedure independent of the operating softwa

ded.

4 Position sensor fallback conditions
6.3)

4.1 Method of measurement

p standard test environment and operate EUT in autonomous mode. Where an optid
ternal GNSS sénsor is not provided, the respective tests shall be omitted.

positionsensor data in a way that the EUT operates in the states defined below:

a) externakDGNSS in use if implemented;

b)

M

ternal DGNSS in use (corrected by Message 17) if implemented;

and

e to

re is

n for

c) internal DGNSS in use (corrected by a beacon) if implemented;

d) external GNSS in use if implemented;

e) internal GNSS in use;

f) no sensor position in use.

Check the position accuracy and RAIM flag in the VDL Message 18 and, where provided, the
ALR sentence.

10.8.

4.2 Required result

Verify that the use of position source, position accuracy flag, RAIM flag and position
information complies with Table 1.
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