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Foreword

The text of document 80/744/FDIS, future edition 1 of IEC 62320-3, prepared by IEC/TC 80 "Maritime
navigation and radiocommunication equipment and systems" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN 62320-3:2015.
The following dates are fixed:
e latest date by which the document has to be implemented at (dop) 2015-12-04

national level by publication of an identical national

standard or by endorsement

o latest date by which the national standards conflicting with (dow) 2018-03-04
the document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 62320-3:2015 was approved by CENELEC as a European
Standard without any modification.

IEC 61162-2 NOTE  Harmonized as EN 61162-2.

IEC 61162-450 NOTE  Harmonized as EN 61162-450.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.

Publication Year
IEC 60945 -

IEC 61162-1 -

ITU Radio-
Regulations,
Appendix 18

ITU-R -
Recommendation
M.1084

ITU-R -
Recommendation
M.1371

ITU-R -
Recommendation
M.585

ITU-R -
Recommendation
0.153

Title EN/HD Year
Maritime navigation andEN 60945 -
radiocommunication equipment and

systems - General requirements - Methods

of testing and required test results

Maritime navigation andEN 61162-1 -
radiocommunication equipment and

systems - Digital interfaces -- Part 1: Single

talker and multiple listeners

Table of transmitting frequencies in the- -
VHF maritime mobile band

Interim solutions for improved efficiency in- -
the use of the band 156-174 MHz by

stations in the maritime mobile service

Technical characteristics for a universal- -
shipborne automatic identification system

using time division multiple access in the

VHF maritime mobile band

Assignment and use of identities in the- -
maritime mobile service

0.153 : Basic parameters for the- -
measurement of error performance at bit
rates below the primary rate



-2- EVS-EN 62320-3:2015

CONTENTS

FOREWORD ...ttt ettt et e ettt et e et e e e et e e e e et a e anns 6
LN I 2 1 1 L N 1 S 8
1 ST oo o1 S 9
2 NOrMative refErENCES ..o 9
3 Symbols and abbreviations ... 10
4 Functional requirements for a repeater station...............cooiiiiii i, 11
4.1 L= o= ¥ S 11
411 Types of repeater stations ..o 11
4.1.2 Repeating operation ... 11
4.1.3 SYNCRIONISAtION . .u.i e 12
4.1.4 Access 10 the VDL ... e 12
4.1.5 CoNfIGUIATION .t 13

4.2 Functional block diagram of an AIS repeater station ..............ccooiiiiiiiiiinn 13
4.3 ReEPEatiNg MUIES . ...t 14
4.3.1 General repeating rUIES .. ... 14
4.3.2 Repeater station use of repeat indicator ... 15
4.3.3 Duplicate message fillering......cccoiiiiiiii e 15
4.3.4 Content fIEEIING ..o 16
4.3.5 Reporting interval fillering.... ... 19
4.3.6 Channel fillEIING ..ouiei e e 19
4.3.7 FIRering ProCeaUIe . ... couiii e 19
4.3.8 M eSS agE PrOCESSING iuuiniiie ettt et ettt e e et e e 21
4.3.9 Overload ProteCtion . ... e 21
4.3.10 Slot selection using RSSI — RSSI measurement .........cc.ooiiiiiiiiii 22

4.4 Message SChEAUIING ... e e e e aaenas 22
4.41 SHatiON FE PO e 22
4.4.2 Repeater station identification message structure.............coooiiiiiiiiiinn, 23
4.4.3 Broadcast active AIS-SART MeSSaQe .....oiuuiiiiiiiiiiii e 24
4.4.4 Configuration parameters .........ccoiiiiiii 24

4.5 Repeater station input/output sentence formatters .............coooiiiiiiii 29

5 Performance requiremMents. ... ..o 30
5.1 Cyclic redundancy ChECK ... ... 30
5.2 Physical layer requir€mMent . ... ... 30
5.2.1 Transmitter reqQUIremMENtS ... 30
5.2.2 Receiver requiremMents . .. ... 34
5.2.3 POWEr CONSUMPTION L.uei e et e e e 34
5.2.4 Environmental requirements ... ... 35

5.3 LinK layer reqUIrEmMEN S . .. .. e 35

B FUNCHONAl 1SS oo 35
6.1 CoNfigUration 1ESES .. ..ot 35
6.1.1 Factory default Settings ..o 35
6.1.2 Standard test Set-UP «.uiii i 36
6.1.3 Configuration Via VDL .....cooiiiii e 37

6.2 Basic functional tests .. ... 38
6.2.1 Basic repetition test ... 38

6.2.2 POWET SEHING ...t 38



EVS-EN 62320-3:2015 -3-

6.2.3 Repeat indicator handling ... 39
6.2.4 Synchronisation Jitter ... 40
6.3 N D L A S ..ttt 41
6.3.1 R A T DM A e 41
6.3.2 FATDMA GCCESS . ittt et 44
6.3.3 I 1Y N = Voo = < 44
6.4 ReEPEIION Fates oo 45
6.4.1 DOWNSAMPIING et 45
6.4.2 Fixed repetition interval ... 46
6.4.3 Maximum VDL [0@d. ... 46
6.4.4 Maximum transmisSions Per SECONA .......iuiiiiii i 47
6.4.5 Age Of 1iIME STAMID...e e 47
6.5 =T T e O PPN 48
6.5.1 Duplicate flltering . ..o 48
6.5.2 Channel fllEEIING «ovieii e e 48
6.5.3 POSITION fIlEEIING .. et 49
6.5.4 Message type filtering ... ..couiieii e 51
6.5.5 Message content filtering ..o 51
6.5.6 AIS-SART fIlEEIING ..euiiiie e e 56
6.6 Repeater station identification message..........ccoviiiiiiiiiiiii e 56
6.6.1 P U DO .. e 56
6.6.2 Method of MeasSUrEmMENT ... ..o e 56
6.6.3 Required resUIts ... 57
A =13 o] o o [ 4T0] o K= T PRSPPI 57
7.1 Normal and extreme test conditions .. ... 57
7.1.1 Normal test CONAITIONS ....u.iee e 57
7.1.2 Extreme test conditions ... 57
7.2 Additional test arrangements. .. ..o 57
7.2.1 Arrangements for test signals applied to the receiver input............................ 57
7.2.2 Encoder for receiver measurements ... ... 58
7.2.3 LA = A=Y (o] g =T oT YA Y 58
7.2.4 0T 07T = T o o7 58
7.2.5 Artificial antenna (dummy 10ad) ..o 58
7.2.6 Facilities for @CCeSS .uninii e 58
7.2.7 Modes of operation of the transmitter................ 58
7.3 Measurement UNCErtainties ... ..o 58
7.4 TSt SIGNAIS oo 59
7.4.1 Standard test signal number 1 ... ... 59
7.4.2 Standard test signal NnUMber 2 ... ... 59
7.4.3 Standard test signal number 3 ... 59
7.4.4 Standard test signal number 4 ... 59
8  Physical radio eSS . oouuiii i 60
8.1 Transceiver protection test. ... ..o 60
8.1.1 U oo 1= 60
8.1.2 Method Of MEaSUrEMENT ... ... e 60
8.1.3 Required resUIts ... 61
8.2 TDMA traNS MO . 61
8.2.1 LY o= = | P 61

8.2.2 L =Y o [ U =T o on VA=Y o o S 61



—4— EVS-EN 62320-3:2015

8.2.3 (@21 =T G o Yo .1 61
8.2.4 Modulation spectrum slotted transmission.............coooviiiiiiiiii i 62
8.2.5 Transmitter test sequence and modulation accuracy verification.................... 63
8.2.6 Transmitter output power versus time function ... 64
8.2.7 Intermodulation attenuation (Type 1 only) ..o, 66

8.3 I Y N =Yo7 A=Y 67
8.3.1 S NS VI Y et 67
8.3.2 Error behaviour at high input levels............oo e, 68
8.3.3 Co-channel rejeCtion ... ... 68
8.3.4 Adjacent channel seleCtivity ..o 69
8.3.5 SPUrious response rejeCtion ... 70
8.3.6 Intermodulation response rejection ... 72
8.3.7 Blocking or desensitisation ...... ... 73
8.3.8 Conducted spurious emissions atthe antenna..................con, 74
Annex A (normative) Configuration StruCtures ..........cooiiiiiiiiiii e 75
A.1 LT a1 =Y PP 75
A.2 Pl sentences for repeater stations ... 77
A.2A1 RFS — Repeater station FATDMA SI0tS ... 77
A.2.2 RMF — Repeater station MMSI filter.........cooiiiiiiii e, 79
A.2.3 Area configuIration ... 79

A.3 Configuration via VDL using MesSSage 26 ........c.oviuiiiiiiiiiiiie e 83
Annex B (informative) Test area arrangement ... 103
(710 1Yo = o 4 /278 S 104
Figure 1 — Functional block diagram of an AIS repeater station..............coooiiiiiiiiin, 14
Figure 2 — Power versus time characteristics ...... ... 32
Figure 3 — Format for repeating four-packet cluster........c...ooiiii 60
Figure 4 — Measurement arrangement ... ..o 61
Figure 5 — Measurement arrangement ... .. ..o 62
Figure 6 — Modulation spectrum for slotted transmission ........c..c.ooii i 63
Figure 7 — Measurement arrangement ... .. ... e 63
Figure 8 — Power versus time characteristics ..o 65
Figure 9 — Measurement arrangement ... .. ..o 66
Figure 10 — Measurement arrangement. ... ..o 67
Figure 11 — Measurement arrangement. ... ... 68
Figure 12 — Measurement arrangement. ... ... e eaas 68
Figure 13 — Measurement arrangement. ... ... e e 69
Figure 14 — SINAD or PER/BER measuring equipment ..........cooooiiiiiiiii e 71
Figure 15 — Measurement arrangement. ... ... 72
Figure 16 — Measurement arrangement. ... ... 73
Figure B.1 — Test area arrangement. ... ..o e e 103
Table 1 — SOTDMA communication state of received station ..., 12
Table 2 — ITDMA Communication state of received station.................... . 13
Table 3 — ITDMA communication state of received station with rescheduling ........................ 13
Table 4 — Duplicate message filtering parameters...........coooiiiiiiiiie e 16

Table 5 — Repeater station behaviour for message repeat...........ccooiiiiiiiiiii 17



EVS-EN 62320-3:2015 -5-

Table 6 — Contents of Message 26 used for repeater station identification ............................ 23
Table 7 — Alarm status definition for Table 6 ..........ccooiiiiiiii e 24
Table 8 — Message 8 structure with AIS-SART related content..............cooooiiiiiiiiine, 24
Table 9 — Configurable parameters ... 25
Table 10 — Repetition parameters ... e 26
Table 11 — Area related configuration parameters............cooiiiiiiiiiiiii e 28
Table 12 — Repeater station input/output sentence formatters.............cooooiiiiiiiiininnen, 30
Table 13 — Transmitter parameters .. ... e 31
Table 14 — Power versus time characteristics for Figure 2 ..., 32
Table 15 — Required parameter settings for a repeater station.................ccociiiiiiii. 33
Table 16 — Required settings of physical layer constants .............cc.coooiiiiiiiiie e, 33
Table 17 — Modulation parameters of the physical layer of the repeater station..................... 33
Table 18 — Required receiver characteristics ..o, 34
Table 19 — Factory default ValUESs .........oiiiii e 35
Table 20 — Standard 1St SEt-UP ... i 36
Table 21 — Test area of standard test Set-Up ... 37
Table 22 — Content of first two packets ... ..o 60
Table 23 — Fixed PRS data derived from Recommendation ITU-T O.153..........cccoociiiiiiinnn. 60
Table 24 — Power versus time characteristics ... 65
Table 25 — Frequencies for intermodulation tests ... 73
Table A.1 — Basic system parameters ... ... 76
Table A.2 — General repetition parameters........ccooiiiii i 77
Table A.3 — Basic structure of Message 26 ..........coouiiiiiiiiiiii e 84
Table A.4 — Message 26 repeater command IDS ....... ..o 84
Table A.5 — EPV configuration ... 85
TaADIE A.B — E PV QUEIY .o ceiie e e et 86
Table A.7 — Property identifiers for use with EPV — Basic system parameters....................... 87
Table A.8 — Property identifiers for use with EPV — General repetition parameters................ 88
Table A.9 — AES key configuration ..o 89
Table A.10 — RFS CONfiQUIration ..o e e 90
BIR= o1 Fo N B B o o T o 11 =Y Y PPN 91
Table A.12 — RMF configuration ... 92
Table A 13 — RME QUETY oottt et et e e e e e e e enen 93
Table A.14 — RAT coNfiguration .......o.oiiiiii e e e 94
Table A18 — RAT QUETY .ottt e 95
Table A.16 — RA2 configuration ... 96
LI Lo L= N B A o o [ U =Y Y S 98
Table A.18 — RA3 CONfiguration .........ooiiiii e e 99
Table AT — RAS QUETY ottt et et e 100
Table A.20 — RA4 configuration ... 101

TaDIE A 21 — RA QUETY e ettt e e e e 102



-8 - EVS-EN 62320-3:2015

INTRODUCTION

Chapter V of the 1974 SOLAS Convention requires mandatory carriage of Automatic
Identification System (AIS) equipment on all vessels constructed on or after 01 July 2002.
Implementation for other types and sizes of SOLAS Convention vessels was required to be
completed not later than 31 December 2004.

SOLAS Chapter V, Regulation 19, section 2.4.5 states that AlS shall:

a) provide automatically to appropriate equipped shore stations, other ships and aircraft
information, including ship's identity, type, position, course, speed, navigational status and
other safety-related information;

b) receive automatically such information from similarly fitted ships;
¢) monitor and track ships; and

d) exchange data with shore-based facilities.
In addition, the IMO Performance Standards for AIS states that:

e The AIS should improve the safety of navigation by assisting in the efficient navigation of
ships, protection of the environment, and operation of Vessel Traffic Services (VTS), by
satisfying the following functional requirements:

1) in a ship-to-ship mode for collision avoidance;
2) as a means for littoral States to obtain information about a ship and its cargo; and
3) as a VTS tool, i. e. ship-to-shore (traffic management).

e The AIS should be capable of providing to ships and to competent authorities, information
from the ship, automatically and with the required accuracy and frequency, to facilitate
accurate tracking. Transmission of the data should be with the minimum involvement of
ship's personnel and with a high level of availability.

The provision of Shore Based AIS will be necessary to attain the full benefit of the SOLAS
Convention requirements.

This standard provides the minimum operational and performance requirements, methods of
test and the required test results for AIS repeater stations. The testing is divided into two
parts, the logical tests and the transceiver tests. These are captured in Clause 6 and Clause 8
respectively.





