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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS - DIGITAL INTERFACES -

Part 100: Single talker and multiple listeners —
Extra requirements to IEC 61162-1 for the UAIS

FOREWORD

the public.

IEC-PAS 61162-100 has been processed by IEC technical corimj
radiocommunication equipment and systems.

The text of this PAS is based on the
following document:

Draft PAS
80/330/PAS /l

This PAS docume IEC 61162-1. The document has been co-
ordinated with th

Standards Commit

mmission) is a worldwide organization for standardization comprising
IEC National Committees). The object of the IEC is to promote

g; any IEC National Committee interested in the subject dealt with may

. International, governmental and non-governmental organizations liaising
with the 2 articipgte in this preparation. The IEC collaborates closely with the International
Organizatiorn_for~Standartization (ISO) in accordance with conditions determined by agreement between the
two organizatiors.

2) The formal decisio or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.
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INTRODUCTION

This document is issued as a IEC Publicly Available Specification according to the IEC/PAS
approval process. This agreed process allows the new information needed for the
development of UAIS to be placed in the public domain in a shorter timescale than revising
the appropriate International standards.

This document provides information on the necessary interface standards for use with the
UAIS, which are not available in the current issue of IEC 61162-1 Ed 2. The information in this
PAS supersedes that in annex B (informative) of IEC 61993-2, the Standard for UAIS.

This PAS will include the interface standards, which are currently being adepted in the NMEA

0183 standard and alignment will be maintained.

This PAS will be replaced at a future date by, or be included within,
international standard IEC 61162-1.

©
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MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS - DIGITAL INTERFACES -

Part 100: Single talker and multiple listeners —
Extra requirements to IEC 61162-1 for the UAIS

1 Scope

All the requirements to effectively transmit the data of the mobile TDMA based AIS station are
included in this PAS.

Whilst the established Standard IEC 61162-1 sentences are available for certain functions a

but the current
Standard IEC 61162-1 should be referred to for the reference dats

format.

accommodated in the standard IEC 61162-
essentially designed to.meet the IS

ITU-R M.1371-1:2001 Technical characteristics for a Universal Shipborne Automatic
Identification System (AlS) using TDMA in the VHF maritime mobile band.

IMO Recommendation on Performance Standards for a Universal Automatic ldentification
System (AIS) MSC.74(69)

IMO SOLAS Convention, Chapter V (2002)
IMO HSC Code, Chapter 13

ISO/IEC 10646-1 (1993-05). Unicode Standard
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3 Definitions

3.1 Parametric sentences
(See IEC 61162-1 clause 5 Data format protocol)

These sentences start with the “$” (HEX 24) delimiter and represent the majority of approved
sentences defined by IEC 61162-1 and this PAS. This is the preferred method for conveying
information. Refer to clauses 5 and 6 for details.

The maximum number of characters in a sentence shall be 82, consisting of a maximum of 79
characters between the starting delimiter “$” and the terminating delimiter <CR><LF>.

The minimum number of fields in a sentence is one (1). The first field shall be arnaddress field

fields.

The maximum number of fields allowed in a single sente
sentence length and shall always be used even if data fo

- Only approved sentence formatters\are\altg atters used by special-purpose
encapsulation sentences cannot be/fe-used\(Se 61162-1, clause 6.2 (table 5).)

- Data fields (paramete Vi delimjted, and their content is identified and often

described in detail b
- Encapsulate—

These senteRnces start Wi ‘I” (HEX 21) delimiter. The function of this special-purpose

that transfers
interpreted.

without knowing how the information is to be decoded or

The basic rules for encapsulation sentence structures are:

- The sentence begins with the “!” delimiter.

- Only approved sentence formatters are allowed. Formatters used by conventional
parametric sentences can not be re-used. (See clauses 5 and 6, and IEC 61162-1, clause
6.2 (table 5)).

- Only valid characters are allowed. (See IEC 61162-1, clause 6.1 (tables 1 and 2).)

- Only approved field types are allowed. (See annex B.5 and IEC 61162-1, clause 6.2
(table 6).)

- Only Six bit coding may be used to create encapsulated data fields. (See annex B.5.)

- Encapsulated data fields may consist of any number of parameters, and their content is
not identified or described by this standard.

- The sentence must be defined with one encapsulated data field and any number of

parametric data fields separated by the “,” data field delimiter. The encapsulated data
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field shall always be the second to last data field in the sentence, not counting the
checksum field. (See IEC 61162-1, clause 5.2.2.)

- The sentence contains a “Total Number Of Sentences” field. (See annex A.)
- The sentence contains a “Sentence Number” field. (See annex A.)
- The sentence contains a “Sequential Message Identifier” field. (See annex A.)

- The sentence contains a “Fill Bits” field immediately following the encapsulated data field.
The Fill Bits field shall always be the last data field in the sentence, not counting the
checksum field. (See annex A.)

NOTE : This method of conveying information is to be used only when absolutely necessary, and will only be
considered when one or both of two conditions are true, and when there is no alternative.

Condition 1: The data parameters are unknown by devices having to convey the information—er example, the ABM
and BBM sentences meet this condition, because the content is not known to the Automatic Identification System
(AIS) transponder.

resultmg in the VDM and VDO sentences.

4 Data requirements of the AIS

A portion of the information broadcast by an Al it i sensors using existing
IEC 61162-1 sentence formatters. The sen g sentence formatters
recognised by the AIS unit are listed in 61993-2 clauses : 6.10.1.1
7.6.2.3, table 9 — preferred IEC 61162-1 se d 7.6.3.3.)

are satisfied by the new
input sentence formatt

5 Existing IEi61
Listing of approved s
and description to

Formatter

ACK owledgement alarm

ALR alarm state

DSI DSC transponder initialise

DSR DSC transponder response

DTM Datum reference

GBS GNSS satellite fault detection

GLL Geographic position, latitude/longitude
GNS GNSS fix data

HDT Heading true

(0151) Own ship data

RMC Recommended minimum specific GNSS data
ROT Rate of turn

RTE Routes

TXT Text transmission

VBW Dual ground/water speed

VTG Course over ground and ground speed

WPL Waypoint location
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6 Additional IEC 61162-1 parametric sentences for the AIS
Listing of the new approved sentences, including structure and notes
ABK - AIS addressed and binary broadcast acknowledgement

The ABK-sentence is generated when a transaction, initiated by reception of an ABM, AIR, or
BBM sentence, is completed or terminated. This sentence provides information about the
success or failure of a requested ABM broadcast of either ITU-R M.1371 messages 6 or 12.
The ABK process utilises the information received in ITU-R M.1371 messages 7 and 13.
Upon reception of either a VHF Data-link message 7 or 13, or the failure of messages 6 or 12,
the AIS unit delivers the ABK sentence to the external application. This sentence is also used

outcome of the AIR, or BBM broadcast process.
$--ABK,XXXXXXXXX,X,X.X,X,Xx*hh<CR><LF>

LType of acknowledgement5

Message sequence nu
ITU-R M.1

aCknowledgement. If more than one MMSI are

rwhich a message type 7 or 13 acknowledgement was
" indicates reception on channel B.

jether with the Message ID and MMSI of the addressed AIS unit,
AIR, or BBM sentence. Generation of an ABK sentence makes a
re-use. The Message ID determines the source of the Message

7 addressed A 's message 7, sequence number, ITU-R M.1371-1

8 sequential message identifier from BBM-sentence, (See clause 5, BBM sentence)
12 sequencial message identifier from ABM-sentence, (See clause 5, ABM sentence)
13 addressed AIS unit's message 13, sequence number, ITU-R M.1371-1

14 sequential message identifier from BBM-sentence, (See clause 5, BBM sentence)
15 no source, the Message sequence number shall be null

NOTE 5 Acknowledgements provided are:
= message (6 or 12) successfully received by the addressed AIS unit,
=message (6 or 12) was broadcast, but no acknowledgement by the addressed AIS unit,

0
1
2 =message could not be broadcast (i.e. quantity of encapsulated data exceeds five slots)
3 =requested broadcast of message (8, 14 or 15) has been successfully completed,

4

=late reception of a message 7 or 13 acknowledgement that was addressed to this AIS unit (own-ship) and
referenced as a valid transaction
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ACA - AIS Channel assignment message

An AIS device can receive regional channel management information in four ways: ITU-R
M.1371-1 message 22, DSC telecommand received on channel 70, manual operator input,
and an ACA sentence. The AIS unit may store channel management information for future
use. Channel management information is applied based upon the actual location of the AIS
device. An AIS unit is “using” channel management information when the information is being
used to manage the operation of the VHF receiver and/or transmitter inside the AIS unit.

This sentence is used both to enter and obtain channel management information. When sent
to an AIS unit, the ACA sentence provides regional information that the unit stores and uses
to manage the internal VHF radio. When sent from an AIS unit, the ACA tence provides

he information
M.1371-1
ialisation

contained in this sentence is similar to the information contained
message 22. The information contained in this sentence directly

$--ACA,x,IIII.II,a,yyyyy.yy,a,IIII.II,a,yyyyy.yy,a,x,xxxx,x,xxxxm h<CR><LF>
’\\\
™ of “inuse” change °

se Flag®

/\ /\\/\5 () Information source ’

Power level control ®

N Tx/Rx mode control °®

iy L Channel B bandwidth *

%\ 3 FChannel B2

3\/ Channel A bandwidth *
Channel A°®

Transition Zone Size 2

\ Region southwest corner longitude - E/W

Region northeast corner longitude - E/W

\/\ Region southwest corner latitude - N/S

/\ \ Region northeast corner latitude - N/S
\>equence Number ', 0 to 9

NOTE 1 ThisN contents of the ACA and ACS sentences together. The ACS sentence, when

ACA/ACS pair is createth/ After 9 is used the process shall begin again from 0. Information contained in the ACS
sentence is not related to the information the ACA sentence if the sequence numbers are different. When an AIS
unit is queried for an ACA sentence, the AIS unit should respond with the ACA/ACS sentence pair. When an
external device is sending an ACA sentence to the AIS unit, the sequence number may be null if no ACS sentence
is being sent.

NOTE 2 Range of 1 to 8 nautical miles.
NOTE 3 VHF channel number, see ITU-R M.1084, Annex 4

NOTE 4 Value of 0, bandwidth is specified by channel number, see ITU-R M.1084, Annex 4
Value of 1, bandwidth is 12.5 kHz.

NOTE 5 Value of 0, transmit on channels A and B, receive on channels A and B
Value of 1, transmit on channel A, receive on channels A and B

Value of 2, transmit on channel B, receive on channels A and B

Value of 3, do not transmit, receive on channels A and B

Value of 4, do not transmit, receive on channel A

Value of 5, do not transmit, receive on channel B

NOTE 6 Value of 0, high power
Value of 1, low power

NOTE 7 Source identifiers:
A =I1TU-R M.1371 message 22: Channel Management addressed message,
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B = ITU-R M.1371 message 22: Channel Management broadcast geographical area message,
C = IEC 61162-1 AIS Channel Assignment sentence,
D = DSC Channel 70 telecommand, and

M = operator manual input.
This field should be null when the sentence is sent to an AIS device.

NOTE 8 This value is set to indicate that the other parameters in the sentence are “in-use” by an AIS unit at the
time that the AIS unit sends this sentence. A value of “0” indicates that the parameters are not “in-use,” and a
value of “1” indicates that the parameters are “in-use.” This field should be null when the sentence is sent to an
AIS unit.

NOTE 9 This is the UTC time that the “In-Use Flag” field changed to the indicated state. This field should be null
when the sentence is sent to an AIS unit

ACS - AIS Channel management information Source

This sentence is used in conjunction with the ACA sentence.
originator of the information contained in the ACA sentence and
received that information.

$--ACS, X, XXXXXXXXX,hhmmss.ss,xx,xx,xxxx*hh<CR><LF>

uTC

| management information

NOTE 1 This is used to bind the coh{g t sentences together. The ACS sentence, when
number. a
ACA/ACS pair is creajed. IS\US e_processshall begln again from 0. Information contained in the ACS
sentence is not rela o the i i A segnhtence if the sequence numbers are different. When an
external device is sen e

is being sent.
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