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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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,

FOREWORD

1) Thel C (International EIectrotechnlcaI Commlssmn) is a worIdW|de orga |zat| omprising
all n promote
interngtional co-operation on all questions concerning standardizatig fields. To
this ehd and in addition to other activities, the IEC publishes Inte aration is
entrugdted to technical committees; any IEC National Committee with may
participate in this preparatory work International, governmg e s liaising
with the IEC also participate in this preparation. The y with the International
Organfization for Standardization (ISO) in accordance wi by agreement befween the
two ornganizations

2) The fprmal decisions or agreements of gxpress, as nearly as pogsible, an
interngtional consensus of opinion on the releyvant sentation
from

3) The dpcuments produced have the form of reco ernational use and are published i the form
of stgndards i des and they are accepted by thg National
Com

4) In order to promote internatiqnal wnification ernational
Standprds transparentl rds. Any
divergence between the e clearly
indicafed in the |

5) The IEC provides e for any
equip

6) Attent e subject
of pate

Internat iftee 80:

Maritimg¢

The tex

FDIS Report on voting
c0/315/FDIS 60/328/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The committee has decided that the contents of this publication will remain unchanged until

2006-07. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.
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INTRODUCTION

Following the adoption by the International Maritime Organisation (IMO) of Resolution
MSC.74(69) Annex 3, Performance Standard for a Universal Shipborne Automatic Identifica-
tion System, TC 80 established Working Group 8A to develop IEC 61993-2. Technical
requirements were provided in ITU-R M.1371 "Technical characteristics for a universal
shipborne Automatic Identification System (AIS) using TDMA (Self-Organising Time Division
Multiple Access) in the VHF maritime mobile band". Carriage requirements for SOLAS ships
have been adopted by IMO for entry into force starting on July 1st 2002.

It was brought to the attention of WG8A that patents and patents pending pertaining to AlIS
have been made freely available. TC 80 WGS8A considers the technical implementation
specified by this International Standard to be in full accordance with fhe requirements of
Recommendation ITU-R M.1371-1 and as such to be free from claims 0ORNi broperty
rights.

The projvision of a high-speed network connection IEC 61162, come a
requirement in a later revision of this standard, when the rel P-3) has
been adopted.

The IMO Resolution MSC.74(69) Annex 3, Performance i ipborne
Automatic ldentification System, requires that the AIS ha processing data from
an elecfronic position fixing system that provides\ a i one ten—thousanith of a
minute pf arc and uses the WGS 84 e requires an accyiracy of
position| information better than 10 m\ ‘ . This/does not require but| implies

that if the ship is not equipped with a DGH S sensor internal to the AIS should be

a DGNSJS and should be used as sour¢e of positiom\information.
Moreover, Resolution M&C. 74 » % ot include any requirement for|backup

arrangements of the positien i ionXHowever, a GNSS sensor is included in [the AIS
i S EC' TC 80 that this GNSS sensor alsg can be

used ag a back-u.la a -or he position information obtained from the ships DGNSS.

This wopld ensut ystem in case of failure of the ship’s EPHS.

Therefofe, y ends that manufacturers of AIS equipment implement
such an N ' ith table 4 of this International Standard.

Note that a d detailing class B AIS is being prepared as IEC 62287.
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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

1 Scope

This Intgrnational Standard specifies the minimum operational and
method$ of testing and required test results conforming to perfor,
the IMQ in resolution MSC.74(69), Annex 3, Universal Shipborhe
System]| This standard incorporates the technical charagtenstics

Regulatjons where applicable. In addition it takes aceot
which IEC 60945 is associated.

This International Standard also spec
input and display data and for the int
of input|and display data.

ifies the in
faces to othe

NOTE A}l text of this standard, that is identical to that in I}
A.694(17) or to that in ITU-R M.1371-1 is prihted

Halics
respectivgly) or the recommengda ated .
parenthedes i.e. (A3/3.3) or (M« pestivelys

The foll e\indispensable for the application of this do
For date f ition citéd applies. For undated references, the lates
of the rq i

IEC 609 jtin [ and radiocommunication equipment and systems —
requiremen

IEC 611 ) vigation and radiocommunication equipment and systems -
| stems (GNSS) — Part 1: Global positioning system (GPS) — F

equipment~, Perfornfance standards, methods of testing and required test results.

ipborne
U Radio
(17) to

eans to
means

Fesolution
r — A694
icated in

cument.

edition

General

- Global
Receiver

IEC 61108-2, Maritime navigation and radiocommunication equipment and systems — Global
navigation satellite systems (GNSS) — Part 2: Global navigation satellite system (GLONASS)
— Receiver equipment — Performance standards, methods of testing and required test results

IEC 61108-4"', Maritime navigation and radiocommunication equipment and systems — Global
navigation satellite systems (GNSS) — Part 4: Shipborne DGPS and DGLONASS maritime

radio beacon receiver equipment

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

interfaces — Part 1: Single talker and multiple listeners

T Tobe printed.
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IEC 61162-2, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 2: Single talker and multiple listeners, high-speed transmission

IEC 61162-32: Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 3: Multiple Talker and multiple listeners — High speed network bus

IEC 61993-1, Maritime navigation and radiocommunication equipment and systems — Part 1:
Shipborne automatic transponder system installation using VHF digital selective calling (DSC)
techniques — Operational and performance requirements, methods of testing and required test
results

ISO/IEC_3309, Information technology — Telecommunications and information exchange
between systems — High-level data link control (HDLC) procedures — Franje stricture

IMO Rep forming
part of & ctronic
navigatiponal aids

IMO Reg

IMO R¢ g systems apd ship

reporting reqwrements involving dapgerous

goods, harmful substances and/or marj

IMO Re|
Reporting Systems.

for Ship

IMO Regolution MSC.74( rAIS
IMO Gu
ITU-R R ipment

operatin

ITU-R 3—Characteristics of a transponder system using digital
selectiv tse with vessel traffic services and ship-to-ship identification
ITU-R Re 1084-4, Interim solutions for improved efficiency in the use of the
band 15 7 F stefions in the maritime mobile service

NOTE [T eferences ITU-R M.1084-3, Annex 3. A Draft Revision of Recommendation ITU-R M.1084-3,

consequentially Ieadmg to ITU-R M.1084-4, has been approved in parallel to the approval of ITU-R M.137[1-1.

ITU-R Recommendation M.1371-1, Technical characteristics for a universal shipborne
automatic identification system using time division multiple access in the VHF maritime mobile
band

IALA Technical clarifications to recommendation ITU-R M.1371-1

2 Tobe printed.
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3 Abbreviations

AIS universal shipborne automatic identification system
BIT built-in integrity tests

COG course over ground

ECDIS electronic chart display and information system
EPFS electronic position-fixing systems

ETA estimated time of arrival

EUT equipment under test

GBS see IEC 61162-1, table 5

GGA see |[EC 61162-1, table 5

GLL see |[EC 61162-1, table 5

HDG heading

HDTWHL see |[EC 61162-1, table 5

HSC high speed craft

IHO International Hydrographic Office

IMO International Maritime Organizatio

LR long range

MAC medium access control

MKD minimum keyboard and display
MMSI maritime mohijle service 'de%
NUC not under cg¢ 3

OSD
PER
Pl
RAIM
RMC
SOG
uTtcC
VBW
VDL
VDM serial output message containing VDL information (IEC 61162-1)

VSWR voltage standing wave ratio
VTG see |[EC 61162-1, table 5
Rx receive

Tx transmit

msg message

NOTE Abbreviations related to IEC 61162 series are not included in the above list. For their meaning, refer to that
International Standard.
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4 General requirements

Requirements contained in this clause 4 are requirements not taken up in other clauses and
which cannot be verified by repeatable methods of measurement. These requirements include
the applicable general and operational requirements of IEC 60945, as detailed in clause 6
(Operational checks), clause 13 (Maintenance), clause 14 (Equipment manuals) and clause 15
(Marking and ldentification) of that International Standard.

The manufacturer shall declare compliance with these requirements and shall provide
relevant documentation. The declarations, documentation and where necessary, the EUT
shall be checked or verified by inspection.

The mgnufacturer shall also declare the composition of the EUT and the tej;ory for
durabilify and resistance to environmental conditions for each unit e EUT ras-spefified in
IEC 60945.

4.1 Geperal

(A3/1)

4.1.1 General requirements

4111 This standard specifies the req

A3/1.1)

4.1.1.2
navigat
(VTS), &

efficient
bervices

— ina
— asa

— asa

41.2 C

(A3/1.3
informati
facilitatg
of ship's p

horities,
bncy, to
lvement

(A3/1.4) /The instaltation, in addition to meeting the requirements of the Radio Regulations,
applicablesITU-R Recommendations and the general requirements as set out in resolution
A.694 (17), shall comply with the following performance standards, as contained in the
following clauses.

4.1.4 Transmitter shutdown procedure
(M.1371-1/A2-2.14)

(M.1371-1 A2/2.14.1) An automatic transmitter hardware shutdown procedure and indication
shall be provided in case a transmitter does not discontinue its transmission within 1,0 s of
the end of its transmission slot.
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4.1.5 Quality assurance

The Administration shall require® that the manufacturers have a quality control system*
audited by a competent authority to ensure continuous compliance with the type approval
conditions. Alternatively, the Administration may use final product verification procedures
where a competent authority verifies compliance with the type approval certificate before the

product

is installed on board ships.

4.2 Modes of operation

(A3/2)

4.2.1 General

(A3/2.1) The system shall be capable of operating in a number of mod

4.21.1 %hall be

capable petent

authority;

Autonor of Anngx 2 of

Recomr

4.2.1.2 to a competent guthority

respongi interval and/or time slots

may be

Assigne Annex 2 of Recommendatign ITU-R

M.1371-1;

4.2.1.3 e data transfer occurs in resppnse to

interrog

Polling pperatio hex 1 of

Recommendation

4.2.2 (i

(A3/6.3 Worised d/ssem/nat/on of data, the IMO gu:delmes (Gdidelines

and Critgri

4.3 Mahnuals

In addition<to the requirements of IEC 60945 clause 14, the manuals shall include:

— the type of external connector required for connection of the external display as referred to
in 7.6.3.2;

— the needed information for correct siting of the antennas; and

— the requirements for external illumination, as appropriate.

4.4 Marking and identification

In addition to the requirements of IEC 60945, clause 15, the markings shall include:

3 See SOLAS 1974 as amended Ch. V 18.5

4

ISO 9000 series, as applicable, meets this requirement.
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a) details of the power supply from which the equipment is intended to be operated; and if
applicable,

b) the date by which batteries need to be replaced.

5 Environmental, power supply, special purpose and safety requirements

The AIS shall be tested for compliance with the environmental, power supply, special-purpose

and safety requirements of IMO A.694(17) as detailed in IEC 60945. The required tests, for

which a repeatable method of measurement has been defined, are given in clauses 11, 12

and 13 of this standard. The declaration of category to IEC 60945 required in clause 4, shall

define the relevant tests to be applied as follows:

— AIS pquipment declared for protected installation shall meet the regdiements\desgribed in
table 3 column "protected" of IEC 60945.

— Exp¢sed AIS equipment shall meet the requirements deschibed ¥ takleN\3, Pcolumn
"explosed" of IEC 60945.

— Portpble AIS equipment shall meet the requirements of jahle rotdcted" or
"explosed" as appropriate.

6 Performance requirements

6.1 Composition
(A3/3)

6.1.1 (A3/3.1) The AIS shall comprise:

6.1.1.1 | a communicatia naritime

frequenties, with an a of both
short (WHF) and long the AIS
shall provide a twocwa

6.1.1.2 | at least o; br tuned
to channel 70;

6.1.1.3 j g data from an electronic position-fixing system which provides

a resoluti

An inter
informati
be informed-of this

hall be provided to input the position used for navigation. Position
e from other EPFS, shall be used only as a back up and the uger shall

6.1.1.4 a means to automatically input data from other sensors meeting the provisions as
specified in paragraph 6.5.1.2; A means, external to the AIS, to comply with this requirement
shall be tested to the applicable requirements of IEC 60945.

6.1.1.5 a means to input and retrieve data manually. The possibility of manual input and
retrieval as described in 6.11 shall be demonstrated based on the manufacturer’'s
documentation

6.1.1.6 a means of error checking the transmitted and received data (see 7); and

6.1.1.7 built-in test equipment as specified in 6.10.1.
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6.1.2 (A3/3.2) The AIS shall be capable of:

6.1.2.1 providing information automatically and continuously to a competent authority and
other ships, without involvement of ship's personnel;

6.1.2.2 receiving and processing information from other sources, including that from a
competent authority and from other ships;

6.1.2.3 responding to high priority and safety related calls with a minimum of delay (refer to
Recommendation ITU-R M.1371-1, Annex 2, Chapter 3.3.8.1 and Chapter 4.2.3); and

6.1.2.4 | providing positional and manoeuvring information at a data rate ddeqtrate to facilitate
accurate tracking by a competent authority and other ships. (See 6.5.2

6.2 Internal GNSS receiver

6.2.1 UTC source
(M.1371-1-A1/3.1)

Since U[TC is required for synchronisation purposes, 2 a ecgiver shall pe used

to determine the UTC.

6.2.2 Slource for AIS position reporting

When t bd as a

When the internal GNSS

— an zlppropriate Bll 10.1),

— the

— the |nternal
evalpation of msg

osition d
east by

In this (
series:

dynamig
and inte

er shall meet the following requirements of IEC 61108
G, acquisition, re-acquisition, receiver sensitiyity, RF
eptibility, position update, failure warnings, status indications

NOTE
fixing sys
6.1.1.3).

Consideripgs

“Mnnex 3 requires the AIS to have a means of processing data from an electronic position
a resolution of one ten-thousandth of a minute of arc and uses the WGS 84 dptum (see

— SOLAS Ch.5 does not require a ship to carry an EPFS fulfilling this specification,
— Resolution MSC.74(69), Annex 3 does not specify details of position sensor,
— Resolution A.815(19) requires an accuracy of position information better than 10 m in confined waters,

it is recommended that the manufacturers use a DGNSS receiver as the internal source for the AIS position.

6.3 User interface
(A3/4)

To enable a user to access, select and display the information on a separate system, the AlIS
shall be provided with an interface conforming to an appropriate international marine interface
standard. All interfacing shall be made via the system interface as described in 7.6 (called
presentation interface). Where a suitable IEC 61162 interface standard is available, it shall be
used.
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If no suitable IEC 61162 interface standard is available, an alternative appropriate interface
may be used.

6.4 Identification
(A3/5)

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

6.5 Information
(A3/6)

6.5.1 Information provided by the AIS
(A3/6.1)

The infgrmation provided by the AlS shall include:

6.5.1.1 |Static

— IMO|number (where available)

— Calllsign & name
— Length and beam
— Typé of ship

— Locgtion of the in-use position-fixing\a 2 N ft of bow and port or sjarboard
of cegntreline)

6.5.1.2 |Dynamic

— Shid's position refefenced h accuracy indication and integrity |status

— Tim¢ in UTC 2
— Coutse over@ 6

- Spe

— Heafli
nder command (NUC), at anchor, etc.- manual input)

6.5.1.3

— Shig's\draught

— Hazardous cargo (type; as required by a competent authority).
— Destination and estimated time of arrival (ETA) (at master's discretion)
6.5.1.4 Short safety-related messages

— Short safety-related messages

6.5.2 Information update rates
(A3/6.2; M.1371-1-A1/4.2.1)

The different information types are valid for a different time period and thus need a different
update rate.

5 Date to be established by receiving equipment.
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Static information: Every 6 min, when data has been amended, and on request.
Dynamic Information: Dependent on speed and course alteration according to table 1
Voyage-related information: Every 6 min, when data has been amended, and on request
Safety-related message: As required

Table 1 — Information update rates for autonomous mode

Type of Ship Reporting interval
Ship at anchor or moored and not moving faster than 3 knots 3 min
Ship at anchor or moored and moving faster than 3 knots 10 s
ship with a speed of between 0 — 14 knots 10—s
ship|with a speed of between 0 — 14 knots and changing course 3 ’(/3 s

ship |with a speed of between 74 —23 knots <
ship |with a speed of between 74 — 23 knots and changing course < \

6
2
ship [with a speed of greater than 23 knots 2
ship |with a speed of greater than 23 knots and changing course \ \ \?\

\
NS

NOTE The reporting rate shall increase to once per 2 s in ag€ordance ‘wi i -R M.1371-1,
Annex 1, Chapter 4.2.1, Footnote (1), when the station determinies ti{atjt is the se

If the aytonomous mode requires a hig use the

autonomous mode.

6.5.3 Ship reporting capacity
(A3/6.2; NI.1371-1-A1/4.5.2)

The sygtem shall be ableNto he ) 000 reports per minute, to ad¢quately
provide|for all operatio g e A d is capable of handling up to 4 50Q reports
per minyite on two cha

curity :

6.6 Se

(A3/6.3)
A secufi prevent
unauthdri nination
of data,
Means $ is non-
function| by this
device.

The last 10 times when the equipment was non-functioning for more than 15 min shall be
recorded, in UTC time and duration, in a non-volatile memory. Means shall be provided to
recover this data.

6.7 Permissible initialisation period
(A3/7)
The installation shall be operational within 2 min of switching on.

NOTE Sensors used with the AIS shall meet the requirements of their individual product standards (for example —
IEC 61108-1 for GPS which permits 30 min to operation when there is no valid almanac data available, or
IEC 61108-2 for GLONASS).
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6.8 Power supply
(A3/8)

2001(E)

The AIS and associated sensors shall be powered from the ship's main source of electrical

energy. In addition, it shall be possible to operate the AIS and associated sensors
alternative source of electrical energy.

6.9 Technical characteristics
(A3/9)

from an

The technical characteristics of the AIS such as variable transmitter output power, operating
frequencies (dedicated internationally and selected regionally), modulation, and antenna

system ghaitcomply with the appropriate 1TU-R Recommenaations.

6.10 Alarms and indications, fall-back arrangements

The AlI$ shall be equipped with BIIT. These tests shall run
intervalg simultaneously with the standard functions of the equig

6.10.1 Built-in test equipment

If any fdilure or malfunction is detected that will sig
of the AlS, an alarm is initiated. In this case:
o the Ilarm shall be displayed on th

« the

e an appropriate alarm message
occyrrence and repeated every 30

larm relay shall be set "active"

the Presentation Interfad

If a chahge of a relevapt s
to the uper. In this case

« the irdicatio
e anap
6.10.2 Alarm mes

An ALR-
integrity

dicate a failure or malfunction that will significantly
of the AIS.

6.10.2.1 i R formatter

ropriate

beration

e upon

is given

reduce

Alarm messages shall be IEC 61162-1 compliant “$AIALR"-sentences on the pres

entation

interface output port.

The parameters of this sentence formatter

e Time of alarm condition change (UTC),

e unique alarm number (identifier) at alarm source,
e alarm condition,

« alarm's acknowledge state,

« alarm's description text

shall be set according to table 2 below.
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The "alarm condition" field shall be set to "A" when the alarm condition threshold is exceeded,
and "V" when the alarm condition returns to level that does not exceed the threshold.

A continuing healthy status “V” shall not be sent out at less than one-minute intervals.

The acknowledge state flag shall be set after acknowledgement of an alarm internally by
means of minimum display and keyboard or externally by a corresponding ACK sentence.

The local alarm identifiers (alarm ID) given in the table below are defined for the use with
formatters ALR, ACK, and as text identifiers in TXT sentences to link associated messages.
ALR-sentences with "alarm numbers" greater than 099 cannot be followed by TXT-sentences

containing additional
identifie

Addition

information by using the TXT-sentence's "text identifier." T

he "text

range 0p1 — 099.

6.10.2.2

In case
be trigg

r" is limited to the range of 01 to 99.

Tlable 2 — Integrity alarm conditions

al numbers may be used by the manufacturers for other p

Monitoring of functions and integrity

a failure is detected in one or more of the foll
bred and the system shall react as given in t

si

ks

s but'shall

e in the

rm shall

When so configured

AN
2 c =\ 0
¥ ;(\ .
Alarm's description text \é,g\%\ e § %5 > aIafn?i%tr:%?ti?)fn“t‘:r::z:s?::ct::ded
R IS g™
< o
NS
AIS: T maIfunctiQ/n \ > A \( 1 Stop transmission
AIS: Aftenna VSWRéxceds Jimit N[V [oo02 Continue operation
AIS: Rx channel 1yék}uqcti&\ A ~ \/ 003 Stop transmission on affected channel
AIS: Rx channel Z\Qalf\tx(lc\:NQn A \% 004 Stop transmission on affected channel
AlIS: R char(el%\rn\qlfu\cti&\ \3 \% 005 Stop transmission on affected channel
AlS: gg r}e’ﬁa{féﬁure\\\ \ A \Y 006 Stop transmission
AlS: MRB conhedtiondost > |A v 008 continue operation with "DTE" set to "1""
AIS: e)terne}EQFg Ios\l\ A \% 025 continue operation (refer to table 4)
AlS: nq sensop pw use A \% 026 continue operation (refer to table 4, priorify 6)
AlS: nq valid SOG information A \% 029 Continue operation using default data
AIS: no valid COG information A \Y 030 Continue operation using default data
AIS: Heading lost/invalid A \% 032 Continue operation using default data *
AIS: no valid ROT information A \% 035 Continue operation using default data *
' If applicable

6.10.2.3 Relay alarm output

A NC (normally closed) earth free relay contact shall be provided as an independent and
simple method for triggering an external alarm.

The alarm relay shall be “active” in case of power “off”.
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The alarm relay shall be deactivated upon acknowledgement of an alarm either internally by
means of minimum display and keyboard or externally by a corresponding ACK sentence.

6.10.3 Status messages

If any significant change in system operation occurs, but overall system operation is not
affected, an indication is initiated. A TXT-sentence is used to indicate when such a significant

change

6.10.3.1

in system operation occurs.

Using the TXT formatter

Status messages shall be IEC 61162-1 compliant "$AITXT"-sentences on the presentation

interfac
acknow

The par]

e Text

e Text

shall be

6.10.3.2

The TX]
to repor

6.10.3.3

Indicatiq

|

4 " P ¥ l 4 i 4 bl ! 1 A= 4
C UULPUL PUTL olaluos TTTIcooayytTos UU TIUL atllivaltc UIc aidarlit 1eiay 4dliu u LILASASLA >

edgement.

hmeters of this sentence formatter

identifier, and

message

set according to table 3 below.

[-sentence, Text Identifier 036
t the affected AIS conditions.

ignalled using TXT sentence formatter

uire an

ence(s)

8
=
T
extWMe § Reaction of the system
*
(]
[
AIS: UKC clo st 007 Continue operation using indirect or semaphore
synchronisation
AlS: e ternalb‘GQSS in\gse 021 Continue operation
AIS: efternal GNSS\h&Acée 022 Continue operation
AIS: infernal DGNSS in use (beacon) 023 Continue operation
AIS: internal DGNSS in use (message 17) 024 Continue operation
AIS: internal GNSS in use 025 Continue operation
AIS: external SOG/COG in use 027 Continue operation
AIS: internal SOG/COG in use 028 Continue operation
AIS: Heading valid 031 Continue operation
AIS: Rate of Turn Indicator in use 033 Continue operation
AIS: Other ROT source in use 034 Continue operation
AIS: Channel management parameters changed 036 Continue operation
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6.10.3.4 Position sensor fallback conditions

Priorities and affected position report data (refer to ITU-R M.1371-1 A2/3.3.8.2.1) shall be as

follows in table 4:

Table 4 — Position sensor fallback conditions

Affected data in msg 1, 2, 310

Qo
> (=]
2 5o £ s
= =£o - 5
o w38 =
= OO“- ] E
o a8 E ¥
-

Position

Longitude/Latitude

Posifion Sensor status

1. | exterhal DGNSS in use (corrected) ! 1 UTC-s 1/0 /\\La{tu\on (&xternal)

2. |interpal DGNSS in use (corrected; msg 17) ? 1 UTC-s }/6\ Lam_anta‘qal)

3. |interpal DGNSS in use (corrected; beacon) * 1 UTC-s M *\ \Qt/L\(l}tgrygl)

4. | exterhal EPFS in use (uncorrected) ' 0 UTC- \I\LQ\ Lab‘i\on @}(ter al)

5. | interpal GNSS in use (uncorrected) 2 0 UFCss NO N L\z\ﬂ/LoMnternal)
manual pos. input Lat)Lon (manupl)

6. | O sqngor position dead reckoning pos. Lat/Lon (dead-reck.)

in use

no position

not. availableg4181/91

applicpble in all configurations (minimum re
applicpble only if internal GNSS receiver iS\use
applicpble only if (optionally) an internal beac

* if RAIM available “1”; if not, default “0”

The AlS
data avpi
highest
upwards.

fce with the highest priority avajlable. If
ically switch to the position source with the
switching downwards or 30 s when spitching

On cha , to another a new msg 5 shall be transmitted immediately
when th e NOi e reported position has changed and an “ALR” sentgnce as

SOG/E€OG sensor fallback conditions

SOG/CPGLinformation from internal GNSS receiver shall be used,

if this internaj GNSS

receiveris in use as a positon source. 'his Is 10 avold transmission Of Information referenced

to different points on the ship.

6.10.3.6 ROT sensor fallback conditions

The AIS shall automatically select the ROT source with the highest priority available as given

in table 5.

ROT data shall not be derived from COG information.
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Table 5 — ROT sensor fallback conditions

6.11 Djsplay, input and output

The AIS shall provide means to displ
data as|follows:

6.11.1
The MK
— Disp

namg of ship
data

6.11.2 Alarms and.status information

Affected data in msg 1, 2, 310
2
S Contents of ROT field
a
Position Sensor status
1. | Rate of Turn Indicator in use ' 0...+126 = turning right at up to 708 degrees per minute or higher;
0...—126 = turning left at up to 708 degrees per minute or higher
Values between 0 and 708 degrees/min shall be coded by
ROT =4-722 Qf\DT/DﬁT daar
RO r=4"33-SQRHRSFzr5ree
where ROTges0r is the Rate of Turn as iqput by the external Rate
of Turn Indicator (TI).
Values of 709 degrees per mmute nd\ akove to
708 degrees per minute.
2. | other ROT source in use 2 +127 = turning right at more \S% NoX| availablq)
—127 = turning Left at m than 5%/30°X(Ng, Tl awailable
3. | nolvalid ROT information available —128 (80 hex) inmwlr}\orm\nha/vanable default)
' rate|of turn indicator according to IMO A.526(13); determinfed Iker \)
2 j.e.|pased on HDG information. (\ /\
N U

ly input

ge, and
display

tion.

The followimgatarmsand—status-inmformation shattbeimdicated—andtheinformmation

displayed on request:

e alarms and indications as a result of the built-in integrity test (BIIT see 6.10.1)

* received safety related messages
« received long range interrogations

« manual confirmation of LR interrogation if in manual mode.

A means to acknowledge alarms and indications as above shall be provided.

ontents

Means shall be provided to disable the acknowledgement of information as above, e.g. in the

case where an external alarm is provided.
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7 Technical requirements
7.1 General
(M.1371-1/A2-1)

This clause 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 an AIS station (Physical Layer to Transport Layer) and
the layers of the applications (Session Layer to Application Layer):

Application
Layer

a

Presentatlon N

L
mx\

Na@\ 9
iﬁﬁ“

Q\

ork Layer
\\

’\j}y NNEL 1

CHANNEL 2

\tﬁ Layer LME

Link Layer LME

Link Layer DLS

Link Layer DLS

Link Layer MAC

Link Layer MAC

Physical Layer

Physical Layer

RX1

TX 172 RX 2

IEC 2629/01

Figure 1 (M.1371-1/A2-1) — OSI layer model
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7.2 Physical layer
(M.1371-1/A2-2)

The Physical layer is responsible for the transfer of a bit-stream from an originator out, on
to the data link. The Physical Layer shall be designed in accordance with Recommendation
ITU-R M.1371-1, Annex 2, Chapter 2.

The technical characteristics as specified in table 6 shall apply to the TDMA receivers.

Table 6 — Required receiver characteristics

———Reeceiverparameters 26-kHz-channels /4‘275\"'-" channels
Sensitivit 20 % PER for -107 dBm 0 % PE*\for ~98 dBm
Co-channfl rejection —10-0dB ( 8 ads
Adjacent ghannel selectivity 70 dB \ g‘S\dB
Spurious fesponse rejection 70 dB /\ \ \N/A
Intermodylation response rejection and Blocking 20 % BF\R\ N \ \ \/1</A

7.3 Link layer
(M.1371-1/A2-3)

The Link layer specifies how data she ion and

correctipn to the data transfer. The Link

7.3.1 Ljnk sublayer 1: Medi
(M.1371-1/A2-3.1)

The MAIC sublayer proyio 1 j i.e. the
VHF dafa link. The me II ke a\Time Division Multiple Access (TDMA) [scheme
using a commo@e i Access Control sublayer shall be des|gned in
accordance with 4 .1371-1, Annex 2, Chapter 3.1.

7.3.2 L : : aLink Service (DLS)
(M.1371-

The DL

1) data
2) data transfer; ©

link aetivation and release;

3) errokdetection and control

The Data Link Service sublayer shall be designed in accordance with Recommendation ITU-R
M.1371-1, Annex 2, Chapter 3.2.

7.3.3 Link sublayer 3 — Link Management Entity (LME)
(M.1371-1/A2-3.3)

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

The Link Management Entity sublayer shall be designed in accordance with Recommendation
ITU-R M.1371-1, Annex 2, Chapter 3.3.

Link sublayer 3 includes definition of VDL-messages (M.1371-1/A2-3.3.8, table 13).
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Table 7 shows how the messages defined in M.1371-1/A2-3.2 shall be used by a Class A
shipborne mobile AIS device. For further details refer to the appropriate section of M.1371-1.

Table 7 — Use of VDL messages

";fog' Name of message M.1371-1 Ref. | RIP | © T Remark
0 Undefined None Yes |Yes No Reserved for future use
1 Position Report (Scheduled) A2-3.3.8.2.1 Yes |Yes |Yes
2 Position Report (Assigned) A2-3.3.8.2.1 Yes |Yes |Yes
3 Position Report (When A2-3.3.8.2.1 Yes |Yes |Yes
interrogated)
4 Bpse Station Report A2-3.3.8.2.2 Yes |Yes |No (
- N
Static and Voyage Related Data | A2-3.3.8.2.3 Yes |Yes |Yes /\< (\
Addressed Binary Message A2-3.3.8.2.4 Yes |[Yes |Yes [(1{On address tohsm station
(1)
7 Bjnary Acknowledge A2-3.3.8.2.5 Yes |INF [Yes{ | (2)ADNABK\PI message shall be
(2) sen\f toxthe Rl in casel
Bjnary Broadcast Message A2-3.3.8.2.6 Yes |Yes JYes \ \ \
Standard SAR Aircraft Position | A2-3.3.8.2.7 Yes )'e/s\\& A
Report N
10 |UTC and Date Inquiry A2-33.8.28 |Yes \[IN5 /| ves
11 UTC/Date Response A2-38%2.2 f¥es \|INF/Jfrey | >
12 Addressed Safety Related A2-333.8.2} Yes \ | Yes\”| Yes |/ (3) Only if addressed to own station
Message \(3)
13 Spfety Related Acknowledge A2-3/3.8.2.5 es\{IN Yes | (4) An ABK Pl message shall be
N4) sent to the Pl in any case]
14 Spfety Related Broadc . 8.2.\& es NYes |Yes
Message
15 Irterrogation N INF [Yes |Class A shipborne mobilg station
may interrogate for msg g, 4, 5, 9,
18, 19, 20, 21, 22
Slot offset shall be set to]0 *
16 | Absigned Mod¥ GCmmanth 3.82. INF [ No
17 DIGNSS A2-3,3.8.2.13 [Yes |INF No (5) only if internal GNSS feceiver is
(5) (6) capable of processing DGNSS
corrections or Pl containg an
DGNSS output port
N (6) on other ports of the RI: INF
18 |sh ard\%s \Egu\i@ent A2-3.3.8.2.14 |Yes |Yes |[No
PpsitiomReport
19 Ektended c?ms\B/équipment A2-3.3.8.2.15 |Yes |Yes |No
Ppsition-Report
20 Diatarl ink Management A2-3382 16 |Yes INF No
Message
21 Aids-to-Navigation Report A2-3.3.8.2.17 [Yes |Yes |[No
22 Channel Management Message | A2-3.3.8.2.18 |Yes |INF No
23 - Undefined None Yes |Yes No Reserved for future use
63
Legend:
R/P  Receive and process internally, e.g. prepare for output via Pl, act upon the received information, and use
the received information internally.
Output message content via Pl using Pl VDM messages
T Transmission by own station: "Yes" = either allowed or required; "No" = shall not be transmitted
INF VDL message will be output via Pl using a PI VDM message for information only. This function may be

suppressed by configuration setting.

See IALA Technical clarifications to recommendation ITU-R M.1371-1
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For messages 6,8,12,14, own RATDMA transmissions shall not exceed a total of 20 slots in a
frame with a maximum of 5 slots per message. If either case is exceeded, the AIS will
generate an ABK warning sentence (see IALA Technical clarifications to recommendation
ITU-R M.1371-1).

7.4 Network layer
(M.1371-1/A2-4)

The network layer shall be used for:

1) establishing and maintaining channel connections;
2) management of priority assignments of messages;

3) distnibution of transmission packets between channels;

4) datallink congestion resolution.

The Nefwork Layer shall be designed in accordance with Recom 271-1-1,

Annex 4, Chapter 4.

7.4.1 Management of regional operating settings
(M.1371-1/ A2/4.1; IALA Technical clarifications to recommendatign ITU-

All store¢d regional operating settings shall be tagged
with infgrmation by what input means t' regl 9 MA Msg
22, DSC telecommand, Manual entation
Interfacg).

The Al{ shall constantly check |f the nea ary o i i h of any
stored regional operating S 8 away from the current positionp of own
station, as older than five weeks. Any
regiona
memory|.

or if any stored stored

sted for
Fegional

The reg|
any palf
operatin

When t
Keyboa
operatin
to edit t
always |nput-and
A2/4.1. After complef
shall requ
used mstantaneously

anually input a regional operating setting via the Minimum
e regional operating settings in use, which may be thg default
all beypresented to the user on the MKD. The user shall then be|allowed
partly or in full. The AIS shall ensure, that a regional operating area is
t conforms to the rules for regional operating areas laid out in M.1371-1
ion of mput of an acceptable reglonal operating settings set, [the AIS

It data || and possibly

The AIS shall not accept, i.e. ignore, any new regional operating setting which includes a
regional operating area, which does not conform to the rules for regional operating areas laid
out in M.1371-1 A2/4.1.

The AIS shall not accept a new regional operating setting, which was input to it via the
Presentation Interface, if the regional operating area of this new regional operating setting
partly or totally overlaps or matches the regional operating area of any of the stored regional
operating settings, which were received from a base station either by msg 22 or by DSC
telecommand within the last two hours.
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A message 22 addressed to own station or a DSC telecommand addressed to own station
shall be accepted only if the AIS is in a region defined by one of the stored regional operating
settings. In this case the set of regional operating settings shall be composed by combining
the received parameters with the regional operating area in use.

If the regional operating area of the new, accepted regional operating setting overlaps in part
or in total or matches the regional operating areas of one or more older regional operating
settings, this or these older regional operating settings shall be erased from the memory. The
regional operating area of the new, accepted regional operating setting may be neighbouring
tightly and may thus have the same boundaries as older regional operating settings. This shall
not lead to the erasure of the older regional operating settings.

Subseqpentty—the—AtS—shatt—store—a—rnew;—accepted—regionat—operating ne free
memory| location of the eight memories for regional operating settin no free
memory| location, the oldest regional operating setting shall be replac ccepted
one.

No meaphs other then defined herein shall be allowed to clear a regional
operating settings. In particular, it shall not be possible to se b stored
regional operating settings by a manual input via the MKD{or by an R i entation

Interfacg without inputting a new regional operating se

7.4.2 If the autonomous mode requires a highe assign€d mode, the AIS shall

use thelautonomous mode.
7.5 Transport layer
(M.1371-1/A2-5)

The transport layer shall bg

1) cony
2) seqd
3) intef

The Tra
Annex 4

accordance with Recommendation ITU-R M|{1371-1,

(M.1371-

The int en the transport layer and higher layers shall be performed| by the
Presentation Interface:

7.6.1 General
(M.1371-1/A2-5.4)

Data, which is to be transmitted by the AIS device, shall be input via the Presentation
Interface. Data, which is received by the AIS device, shall be output through the Presentation
Interface. The formats and protocol used for this data stream shall be defined by the
referenced IEC 61162 series.

If no appropriate IEC 61162 format and protocol exist, other protocols may be used.
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7.6.1.1 Long Range Applications
(M.1371-1/A4)

Class A shipborne mobile equipment shall provide a two-way interface for equipment which

provides for long-range communications. The interface shall comply with the IEC 61162
series.

7.6.1.2 Composition

The Presentation Interface of the AIS shall comprise the data ports listed in table 8. (Also see
annex D, "AIS Interface Overview (normative)")

Table 8 — Presentation Interface Access /\(

General Function \sm
Automati¢ Input of Sensor Data (3) IEC 61162-2 |nput rts Isg confi \&/ S
(Sensor data input from shipboard equipment) IEC 61162-1 |
High Spegd Input/Output Ports (2) IEC 61162:2 pajred in an out tPorts

(Operatol| controlled commands and data input; AIS
VHF Datd Link (VDL) data; and AIS equipment status)

Long Rarjge Communications (1) IEﬁ@H@Z\{Ncﬁnpb\aMutput ports

=

BITT Alajm Output (1) Iéolaké@nornﬁ{y-(%sgd/@\m) contact circyi
\

7.6.2 Automatic input of sensor data
7.6.2.1 |Required ports

A minim
IEC 61162-2 and be capa

hents of

7.6.2.2 |Interface con

The mapufacture

7.6.2.3

1. As a
51162-1
ces are

The se
minimur
Sentend
containg

Fable 9 — Preferred IEC 61162-1 sensor sentences

IEC 61162-1 Sentence formatters

Data Required Optional
Reference datum DTM
Positioning system: GNS GGA , RMC
Time of position GLL
Latitude/Longitude
Position accuracy
Speed Over Ground (SOG) VBW VTG, OSD, RMC
Course Over Ground (COG) RMC VTG, OSD
Heading HDT OSD
RAIM indicator GBS
Rate Of Turn (ROT) ROT
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If a DTM sentence is received, then the AIS shall use the DTM sensor sentence to
automatically confirm that the position sensor provides position information in the WGS 84
datum.

The reception of periodic GBS sentences, containing values for the parameters "expected
error in latitude" and "expected error in longitude" shall be used to indicate with the "RAIM-
Flag" that the position sensor is operating with a RAIM process in use.

Each of the data items listed in table 9 (Preferred IEC 61162-1 Sentences) may be produced
by various connected sensor equipment. The external sensor equipment is neither assigned
to specific AIS input ports nor are the specified input sentences assigned to specific
equipment. AIS shall be capable of accepting these specified sentences at each of the input
ports.

7.6.3 High speed input/output ports

7.6.3.1 |Required ports

A minimum of two input/output ports shall be provided. i port for
connection of onboard control equipment, ECDIS, radar, ets G } t/output
port for|connection of ship’s pilot equipment, service ipmer 1 heet the
requirements of IEC 61162-2.

formats|defined in table 10 (AIS High-speed inp

Both odtput ports shall be functional neously
transmifting the data formats defined i ats).
7.6.3.2 |Interface connectea

The ma 1ufacturerj ‘

7.6.3.3 :

The AIS i ble 10 receive and process the input data shown in table 10.
The detpi e s.are contained in IEC 61162-1. Manufacturer's proprietary data

may als

IEC 61162-1 Sentences

Normal Access — Parameter Entry

Voyage information: VSD - Voyage static data
Vessel type and cargo category
Navigational status

Draught, max. actual static
Destination

ETA date and time

Regional application flags

Station information SSD - Station static data
Vessel name
Call sign
Antenna location
length and beam
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Initiate VHF Data-link Broadcasts

Safety messages

ABM - Addressed Binary Message
BBM — Broadcast Binary Message

Binary messages

ABM — Addressed Binary Message
BBM — Broadcast Binary Message

Interrogation Message

AIR — AIS Interrogation Information

AIS Equipment —

Parameter Entry

AIS VHF channel selection
AIS VHF power setting

ACA — AIS Channel Assignment Message
ACA — AIS Channel Assignment Message

AIS VHF channel bandwidth ACA — AIS Channel Assignment
Transmit/Receive mode control ACA — AIS Channel Assignment Messa
MMSI etary
IMO numbper ztary
Other AlY equipment controls etary
R
BT Input NN
Alarm/indication acknowledgement | ACK ﬁ:kn/osqleche\mém\mess\ége
LR acknoyﬂe\d\g\e)/ X

Manual LR acknowledge ARF)_ong/ranée\juq\ct@]
7.6.3.4 |Output Data and Formats
The AlY shall as a minim¢ ble 11.
The VD sentence (  output
ports, af nomina itted on
the VDU channe
The VD ultaneously on both high-speed output ports for every
VDL me messages are informative according to table 7] During
operatid ble delivery of these informative messages. Manufacturer's
propriet &nt using these high-speed ports.

11 — AIS High-speed output data and formats

ata IEC 61162-1 Sentences

D 11 ALC— it
FIepdreu vy Al Ul

Notification that a session initiated by messages ABM,
BBM, AIR is terminated

ABK — Acknowledgement Message
[M.1371-1/A2-5.4.1 and M.1371-1/A2-3.3.8.2.5]

AIS Own-ship Broadcast Data (all transmissions
available)

VDO - VHF Data-link Own-vessel message)

AIS equipment status (Built-in-integrity-test results)

ALR/TXT — (see 6.10.2)

Channel management data

ACA — AIS channel assignment message (using query
mechanism)

Received on VHF D

ata-link by AIS Unit

All VDL AIS messages received
Broadcast or
Addressed to own Station

VDM — VHF Data link Message

Received on LR communication system

LR interrogation message received

LRIl and LRF
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7.6.4 Long-range communications

7.6.4.1 Required ports

A minimum of one input/output port shall be provided and shall meet the requirements of
IEC 61162-2. It may be connected to long-range communications equipment (e.g.,

communications; see 9).

satellite

The input port shall be capable of receiving the data formats defined in table 12 (AIS Long

range Communications Input Data and Formats).

The output port shall be capable of transmitting the data formats defined in table 13 (AIS Long

: i £ N P =Y N - 4 AN
range Communications outputoata ana T ornratsy.

7.6.4.2 |Interface connector

The mapufacturer shall specify the connector for these ports.

7.6.4.3 |Input data and formats

sentences — LRI and LRF. This pair of interrog
needed|by the AIS unit to determine if it must
LR1, LR2, and LR3. The LRI-sentencescontaing

requested.

The infgrmation, that can be requested ; ce, is shown in table 12 (A
Range Communications | . Khese information items are the s

those defined in IMO Re
Resolutjon A.851(20)
containgd in IEC 61162-1\

sides the infg
ide“the reply sent
yeeded to determir
reply n¢eds to be constructed. The{LRFk:se i iftes fhe information that

nd i -sentence. Details of these senten

Tabl@ e sommunications input data and formats

two |IEC

51162-1
rmation
Bnces —
e if the
s being

IS Long
ame as
pom IMO
ces are

) IEC 61162-1 Sentences
Long-ran LRI — Long-range interrogation
Type of r
Geographj

AIS unit 1

Long-range functivgidentification LRF - Long-range function identification
Requestgr MMSl)and

Request for:

Ship's name, call sign, and IMO number (A)
Date and time of message composition (B)
Position (C)

Course over ground (E)

Speed over ground (F)

Destination and ETA (I)

Draught (O)

Ship/Cargo (P)

Ship's length, breadth, and type (U)
Number of persons on board (W)
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The Long Range reply from the AIS unit is accomplished through the use of four IEC 61162-1
sentence formatters — LRF, LR1, LR2 and LR3. The AIS unit shall reply with these sentences,
in the following order; LRF, LR1, LR2 and LR3 when responding to an interrogation even if all

the information items in the sentence are null.

The LRF-sentence provides the “Function Reply Status” for the requested information. The

following is a list of “Function Reply Status” characters with the status that represent:

= Information available and provided in the following LR1, LR2 and LR3 sentence

= Information not available from AIS unit

= Information is available but not provided (i.e. restricted access

master)”

The LR[l-sentence identifies the destination for the reply and confa
requested by the "A" function identification character in the LRF4

The LRR-sentence contains the information items requestg

identificption characters in the LRF-sentence.

The LR
identific

The ind

— thei
— the information item wa
— the information item was
The out
identific
Details

LR Output data formats

y ship’s

ign items

function

function

function
bgation.

IEC 61162-1 Sentences

Function [

LRF - Long-range function

MMSI of
MMSI of
Ship's na

Ship's call sign

LR1 — Long-range response, line 1

IMO number

MMSI of responder

Date and time of message composition
Position

Course over ground

Speed over ground

LR2 — Long-range response, line 2

MMSI of responder

Destination and ETA

Draught

Ship/Cargo

Ship's length, breadth, and type
Number of persons on board

LR3 — Long-range response, line 3
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7.6.5 BIIT alarm output

The AIS shall provide a relay output (NC contact) indicating the state of the Built-In Integrity
Test (BIIT) alarm function as specified in 6.10.1.

The terminals shall be isolated from circuits and grounds in the AIS.

The AIS manufacturer’'s documentation shall specify the current and voltage capability of the
alarm relay contacts.

8 DSC compatibility

(M.1371-1/A3)

The AlS shall be capable of performing limited AlS-related DSC opef
provisiojns of Recommendation ITU-R M.1371-1, Annex 3.

idg to the

If own ghip AIS “type of ship” and “cargo type” of message le 17 of

M.137141), then the type of ship response to a DSC Poll (ta

The AlY shall respond only to a DSC poll to an indi ' or geographigal area
(with or|without course or type of ship qualifiers).

9 Long-range applications
(M.1371-1/A4)

9.1 Geheral

Class A [ ¢va two-way interface for equipment which
provide$ D joR

Long R
IEC 611

5ing the

The LR

9.2 Intepr

LR infof
station.

R base

9.2.1 Manual and automatic response

The AIS transponder shall be capable of being set by the user to respond automatically or
manually to LR interrogations. In case of automatic reply to LR interrogations, the display
shall indicate that the system was LR interrogated until the indication is acknowledged by the
operator. In case of manual reply to LR interrogation, the display shall indicate that the
system was LR interrogated until the operator has replied to the interrogation or cancelled the
reply on the manual input device as described in 6.11.

9.2.2 Data formats and contents

The LR interface messages have taken into account the requirements of IMO Resolution
A.851(20). Where such information is available to the AlS system this shall be used.

The LR data types available for transmission shall be derived from the AIS system as
described in table 14.
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Table 14 — LR data types

ID data types Remarks
Format
Ship name/Call sign/MMSI/IMO number MMSI number shall be used as a flag identifier
B Date and time in UTC Time stamp of message composition shall be given in UTC
only. Day of month, hours and minutes
C Position WGS 84; Latitude/Longitude degrees and minutes
D Not available
E Course Course over ground (COG) in degrees
F Speed Speed over ground (SOG) in knots and 1/10 knots
G, H Net-avattable ~
| Destination/ETA At masters discretion;
ETA time format see B A’ (\
J K LMN Not available S\
o] Draught Actual maximum q,réu\gh{\l\ﬂ\}\o c}k@et}eg
P Ship/Cargo See M.1371-1 A2/3,3.8.2.3)¥gbl& 17
QR,S, 1 Not availabld N\ \
U Length/Beam/Type Length &@nd beam™ meles
Type/see M\I137 XA 3.8.2.3, table 17, tonfpage not
%” ble N
\Y «&lot\g\/\ﬁay{le ( \ \>
w Number of persons on board \ \ \ ~ )\/
XY N “Not avajlable~"
z ( “Not\ised

9.2.3 A’Iddressing AlS-un
e

LR intefqrogations shal ship's MMSI) or by geographical area "atll ships"
call designating@ >
projection rectanglg;

ercator

The firs cal area
"All ship

Succeedgi MSI).
To avo i ucceeding geographical area "All ships" calls from the sane base
station,

10 Test conditions

10.1 General

When a requirement in this standard is different from IEC 60945, the requirement in this
standard shall take precedence.
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10.2 Normal and extreme test conditions

10.2.1 Normal test conditions

10.2.1.1 Temperature and humidity

Temperature and humidity shall be within following range:

Temperature +15 °C to +35 °C
Humidity 20 % to 75 %

10.2.1.2 Power supply

The normal power supply for the tests shall be in accordance with 5.2.

10.2.2 Extreme test conditions

Extreme extreme
test con applied
simultar bously.
During i i ced by a tegt power
source, i

10.3 S

The EU g VDL-
messagge of at least 5 simulated targe¢ts. The
signal input level at the i least —
100 dBm. i\ means.
Operati

Channe 5 before
starting

10.4 Test signa

10.4.1

A DSC brt your
position

10.4.2 Btandard test signal number 2

For TDMA Type 1: A test signal consisting of an infinite series of 010101.

10.4.3 Standard test signal number 3

For TDMA Type 2: A test signal consisting of an infinite series of 00110011.

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

10.5 Arrangements for test signals applied to the receiver input

Sources of test signals for application to the receiver input shall be connected in such a way
that the source impedance presented to the receiver input is 50 Q (see 10.8).
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This requirement shall be met 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.

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

10.6 Encoder for receiver measurements

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

Complele details of all codes and code format(s) used shall be giveh,

10.7 Waiver for receivers

shall bg limited
brt shall

If the mlanufacturer declares that both TDMA receiver
to one feceiver and the test for the second receive
mention| this.

10.8 Ir]:pedance
S

In this standard the term "50 Q" is used

10.9 Artificial antenna (duv
Tests shall be carried ive non-
radiating load of 50 Q ¢o

NOTE Spme of the R 9 ibed i i i s 0 or more
different {est set-ups ord < easurements. The corresponding figures illustrate therefore one
particular|test set-up, and are e ampless i idihg a non-
reactive 5 are not
"artificial b

illties are

For the purpose of the measurements according to this standard, there shall be a facility to
operate the transmitter unmodulated.

Alternatively, the method of obtaining an unmodulated carrier or special types of modulation
patterns may also be decided by agreement between the manufacturer and the test
laboratory. It shall be described in the test report. It may involve suitable temporary internal
modifications of the equipment under test. For instance in the case of direct Frequency Shift
Keying (FSK), a means to continuously transmit a sequence containing only "zeros" and a
sequence containing only "ones" is preferable.
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10.12 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as follows:

R {=Yo U= 1 1o TP 1 x 107
R P OW T e e e e e e +0,75 dB
Adjacent channel pPOWer ... ... e 5 dB
Conducted spurious emission of transmitter ........................... +4 dB
Conducted spurious emission of receiver ..............coooevviean.nn. +3 dB
Two-signal measurement ...t 14 dB
Three-signal measurement ..........oooiiuiiiiiii i iiaeann, +3 dB

Radiated emission of transmitter ...
Radiatefd emission of receiver ...........ccoii i
Transmitter attack time ...
Transmitter release time ...
Transmlitter transient frequency (frequency difference)

For the
confidence level of 95 %.
The intgrpretation of the results recorded in a tést ribed in
this stagpdard shall be as follows:

a) the bther an
equ

b) the ements,
for ¢

c) the t, equal
too PS).

Tests for power suppli iapurposes and safety shall be performed as spegified in
IEC 609 Waivers as indicated in IEC 60945 shall apply.

12 En

Environ shall be performed as specified in IEC 60945, clause 8.

The Performance Test to be used for the environmental tests is for the transmitter:

- frequency error (see 15.1.1),

e carrier power (see 15.1.2),

e channel switching (see 14.7),

« transmitter attack time (see 15.1.5),

e transmitter release time (see 15.1.6);
and for the receiver (both TDMA and DSC):

e sensitivity at 25 kHz and 12,5 kHz (see 15.3.1, 15.3.2, 15.4.1),
* channel switching time (see 14.7).
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For the Performance Check to be used with the environmental tests, repeat test 14.1.1

2001(E)

All environmental tests may be combined as appropriate with the tests required in clause 15,

as agreed by the manufacturer in order to avoid duplication of testing.

13 EMC tests
Tests for EMC emissions shall be performed as specified in IEC 60945, clause 9.

Tests for EMC immunity shall be performed as specified in IEC 60945, clause 10.

To demfonstrate compliance with the performance criteria for the EM
EUT shall be set into autonomous mode using channels AIS1 an

immunijty e

reporting intervals shall not be degraded during or after the tes
considefed criterion.

Performlance Criterion C of IEC 60945 shall be taken to
are selfirecoverable i.e. without operation of controls.

14 Operational tests
14.1 Operating modes/capability
(4.2)

14.1.1 Autonomous mode
(4.2.1, MJ1371-1 A2/3.3.5)

14.1.1.1 Transmit pos

Method| of mea

Set up a test envirg
for messages of

Requirgd re

Confirm
sensor i

14.1.1.2 Receive poUsition reports

sts, the
bporting
and the
Dfor the

he EUT

d check

es with

Method of measurement
Set up a test environment of at least 5 test targets.

a) Switch on Test targets, then start operation of the EUT
b) Start operation of the EUT, then switch on Test targets

Check the VDL communication and Presentation Interface outputs of the EUT.

Required results

Confirm that EUT receives continuously under conditions a) and b) and outputs the received

messages via the Pl.
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14.1.2 Assigned mode
(4.2.1 M.1371-1 A2/3.3.6)

Method

of measurement

Set up standard test environment and operate EUT in autonomous mode. Transmit an
Assigned mode command msg 16 to the EUT with:

a) Slot
b) Desi

offset and increment

gnated reporting rate.

Record transmitted messages.

RequirJd results

Confirm
reverts

14.1.3
(421 M.

14.1.31

that the EUT transmits position reports msg 2 according
o SOTDMA msg 1 with standard reporting rate after 4 mi

Polled mode
371-1 A2/3.3.2)

Transmit an interrogation

ers and

Method| of measurement

Set up|standard test environment and onomous mode. Initjate the
transmigsion of an interrogation message Y he EdT addressing 1 or 2 destfjinations
according to message table (M.1371-1table_13) ng the following responses:

— msg|3, msg 5 from mo

- msg

Record

Requirgd results

Check t

14.1.3.2

hat EUT errogation message (msg 15) as appropriate.

Method[s

Set up
interrog

environment and operate EUT in autonomous mode. A
htion.messagé (msg 15; EUT as destination) to the VDL according to messa

(M.1371

-1Mable 13) for responses with msg 3, msg 5 and slot offset set to define

Dply an
je table

 value.

Record transmitted messages and frame structure.

Required results

Check that the EUT transmits the appropriate interrogation response message as requested
after defined slot offset. Confirm that the EUT transmits the response on the same channel as
where interrogation was received.
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14.1.4 Addressed operation
(6.1 M1371-1 A2/3.3.8)

14.1.4.1 Transmit an addressed message

Method of measurement

61993-2 O |IEC:2001(E)

Set up standard test environment and operate EUT in autonomous mode. Initiate the
transmission of an addressed binary message (msg 6; EUT as source) according to message
table (M.1371-1 table 13) by the EUT. Record the transmitted messages.

Required results

Check that the EUT transmits the msg 6 as appropriate. Repeat te

safety related message (msg 12).

14.1.4.2 Receive addressed message
(4.2)

Method| of measurement
Set up 9

a) App
b) App

Record

Requirgd results

Check that EUT trans
a) EUT outputs@
b) EUT| does no 718

142 M
(4.2 M.13

14.2.1
(M.1371-

Method| of measure

with t addressed

Apply a BBM sentence to the Pl of EUT with a max. of 121 data bytes of binary data in order

to initiate transmission of a binary message (msg 8).

Required results

Check that the message is transmitted in up to 5 slots accordingly.

14.2.2 Longer messages
(M.1371-1 A2/5.2.1)

Method of measurement

Apply a BBM sentence to the Pl of the EUT with an information content not fitting in 5 slots
(i.e. more than 121 data bytes of binary data containing only binary 1’s).
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Required results

Check that the message is not transmitted. Check that a negative acknowledgement is given
on the presentation interface.

14.3 Information content
(6.5.1 M.1371-1 A2/3.3.8)

Method of measurement

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

Apply alfstatic, dymamic and voyage refated data to the EUT:

Record fall messages on VDL and check the contents of position repo tic data

report msg 5.

Requirgd results

Confirm| that data transmitted by the EUT complies with mant

14.4 Rpporting rates

(6.5.2)

14.4.1 Bpeed and course change

(6.5.2)

Method| of measurement

Set up 9

a) star : ( $ all messages on VDL for 10 min and ¢valuate
repd period.

b) Incr brdance
with

c) Red

d) Mak

For b), Eecutive

transmi

Requirefd results

a) Reporting rate shall comply with table 1 (10 s £ 10 %).
b) Confirm that the new reporting rate has been established.

c) Confirm that the reporting rate is reduced after 4 min (speed reduction) or 20 s (ROT
reduction).

d) Check that with unavailable sensors the reporting rate reverts to default values (10 s if no
sensor connected).
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14.4.2 Change of navigational status
(6.5.2)

Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Change
Navigational status by applying voyage data message to the Presentation Interface of the
EUT.

a) set NavStatus to "at anchor" and speed <3 knots

b) set NavStatus to "at anchor" and speed >3 knots
C) set NavStatus-toothervalues

Record pll messages on VDL and evaluate reporting rate of position regort ofFEUR

Requirgd results

a) Repprting rate shall be 3 min.

b) Repprting rate shall be 10 s.

c) Repprting rate shall be adjusted according to speed

14.4.3 Assigned reporting rates
(6.5.2)
Method| of measurement

Set up autonomous mode. Tranpmit an

Assigne

a) initial slot offset ang incre
b) desi

Change

Confirm fined by
msg 16; UT shall
revert tdg

14.4.4
(6.5.2)

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

a) Record the transmitted messages and check for static and voyage related data (msg 5).

b) Change static and/or voyage related station data. Record the transmitted messages and
check for static and voyage related data (msg 5).

Required results

a) Confirm that the EUT transmits msg 5 with a reporting rate of 6 min.

b) Confirm that the EUT transmits msg 5 within 1 min reverting to a reporting rate of 6 min.
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14.5 Security
(6.6)

Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Switch the EUT off
for more than 15 min and on again at least ten times. Recover and readout recorded data.

Required results

Confirm that the EUT records and displays times and events correctly.

14.6 Initi
(6.7 M.131-1 A2/3.3.3)

Method| of measurement
Set up 4tandard test environment with all sensors available.

a) Swifch on EUT with EUT operating in autonomous modg
b) Switch off EUT for approx. 0,5 s. Record transmitted

Requirgd results
Confirm|that the EUT starts transmiss
14.7 Channel selection
(6.9)
Method| of measuremen

Set up standard test e
differenf channels~tand
M.108444, Anne@si
on a 25|kHz channél

a) manually,

b) by t
EUT

c) bya
d) by 1
Record

EUT to
y ITU-R
mission

ssed to

RequiredTesults

Confirm that the EUT switches to channel/bandwidth and duplex/simplex channels

accordingly.

Confirm that the EUT delivers a TXT-sentence with ID 036, followed by the ACA-sentences

needed to inform of changes in the AIS use of regional operating settings.

14.8 Transceiver protection
(6.9; M.1371-1 A2/2.14, 2.15)

Method of measurement

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

short circuit VHF-antenna terminals of the EUT for at least 60 s each.
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Required results

2001(E)

The EUT shall be operative again within 2 min after refitting the antenna without damage to
the transceiver.

14.9 Alarms and indicators, fall-back arrangements

(6.10)

14.9.1 Loss of power supply

(6.10.2.3)
Method

Disconn

of measurement

ect power supplies of the EUT.

Requirgd result

Verify th

14.9.2
(6.10.2)
14.9.2.1
Method

Disable

Requirg

Verify t
failure

Verify t:l:at relay deac

ALR se

14.9.2.2

Method

at the relay output is “active” when the power is “off’

Monitoring of functions and integrity
Tx malfunction
of measurement

the transmitter by disconnecti

d result

at an alarm se
tate. 6

Prevent

3:1. Durling the mis

atch the output power is not required to be the rated output powe

hals the

d in the

SWR of

Required result

Verify that the EUT continues operating. Verify that an alarm sentence ALR with alarm ID 002
is sent and the relay output signals the failure state.

Verify that relay deactivates when the EUT receives an ACK and that the status field in the
ALR sentence is updated.

14.9.2.3

Rx malfunction

Manufactures shall provide documentation describing how the AIS detects Rx malfunction and
that an ALR sentence with alarm ID as appropriate is sent.
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14.9.2.4 Loss of UTC

Method of measurement

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

GNSS antenna (UTC clock lost).

Required result

Verify that the system continues to operate but changes to indirect synchronisation and that a

TXT-sentence with ID 007 is sent and the relay output is not activated.

14.9.2.5Remote MKD-disconnection—whenso-configured-

Method| of measurement

Set up gtandard test environment and operate EUT in autonomous rodeg.

a) Disdonnect the connection to the remote MKD.
b) Proyide an alarm acknowledgement, ACK sentence wiHd

Requirgd results

a) Verify that an alarm sentence, alarm ID 008
faildre. Verify that the AIS continues.operatj

b) Verify that the relay deactivates whe : i and that the status

the ALR sentence is updated.

14.9.3 Monitoring of sensor data
(6.10.3)

14.9.3.1 Priority of p
(6.1.1.3, 6.10.3)

Method| of measure

Set up
manufag¢
position

Apply p

a) extegrnallDGN use (corrected)

T

intetnal’lDGNSS in use (corrected; msqg 17) if implemented

efay output sig
e "1" in msg 5.

and operate EUT in autonomous mode. Ve
o ascertain the configuration implemented on the

alz’in a way that the EUT operates in the states defined below

hals the

field in

rify the
EUT for

Q O

)
)
) internal DGNSS in use (corrected; beacon) if implemented
) external EPFS in use (uncorrected)

)

D

internal GNSS in use (uncorrected) if implemented

—h

) no sensor position in use

Check the ALR sentence and the position accuracy flag in the VDL msg 1.

Required result

Verify that the use of position source, position accuracy flag, RAIM flag and position

information complies with table 4.
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Verify that when the status is changed, an ALR (025, 026, 029, 030), or TXT (021, 022, 023,
024, 025, 027, 028) sentence is sent according to table 2 or table 3 respectively.

Verify that the status is changed after 5 s when switching downwards and 30 s when
switching upwards.

14.9.4 Heading sensor
(6.10.3.3)

Method of measurement

Set up s

d)

Requir

a)

b)

c)

d)

14.9.5
(6.10.3.5

Method

Set up

Disd
che

Rec

Disc
"vali
30s

Rec

bnnect the ROT input.

Check that an alarm sentence ALR

Che
are

Che
that
llRO

Che

d result

ck that TXT-sent

sent to the Pl.
ck that a -

wrong
ksum, "valid/invalid” flag).
bnnect the inputs for HDG and ROT.
onnect the input for ROT or set the data to invalid . bcksum,
d/invalid" flag). Establish a rate of heading change S § jrees in

invalid HDG and ah alarm
"default" data is senf in VDL

b for valid HDG and ID 033 for valid
sentences, the alarm condition flag |s set to

alid HDG and ID 033 for ROT indicatdr in use

ROT field is the correct "direction of turn" [table 5

standard test environment and aperate EUT in autonomous maode \/qrify the

manufacturer’s documentation to ascertain the configuration implemented on the EUT for
position sensors (see 6.10).

a)

apply valid external DGNSS position and external speed data.

b) disconnect external DGNSS position, disconnect the inputs for SOG, COG or set their data
to invalid (e.g. by wrong checksum, "valid/invalid" flag).

NOTE Test b) is applicable only if the internal GNSS is used as position source.

Required Result

a)

Check that an alarm sentence ALR with alarm ID 027 is sent to the Pl and the external
data for SOG/COG is sent in VDL msg 1, 2 or 3. Verify that the system continues to
operate and that the relay output is not activated.
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b) Check that an alarm sentence ALR with alarm ID 028 is sent to the Pl and the internal
data for SOG/COG is sent in VDL msg 1, 2 or 3. Verify that the system continues to
operate and that the relay output is not activated.

14.10 Display and control

(6.11)

14.10.1 Data input/output facilities
Method of measurement

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

a) Chefck the MKD indication.
b) Recprd received messages and check contents of the MKD.

c) Input static and voyage related data via the MKD.

Requirgd results

a) The|lminimum display shall contain at least three ljr 3 W no~horizontal $crolling
of tHe range and bearing data display.

b) Con
rece
displayed are available.

bssages
s to be

c) Con

14.10.2( Initiate message trans

Method| of measurement

Set up|standard tes ate the
transmi @

Requirgd results

Confirm bssages
(msg 1 rm that
transmigs

NOTE U

14.10.3| System coiitrol

Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Perform system
control/configuration commands as specified. Check indication of system status/alarms.

Required results

At least initiation of channel switching shall be possible with the minimum display. Output
power may not be switched manually. Confirm that the configuration level and other functions,
not intended for use by the operator, are protected by password or adequate means.
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15 Physical Tests

15.1 TDMA Transmitter

15.1.1 Frequency Error

(M1371-1/A2-2.4.3)

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.

Method[of measurement

Transmitter
under
test

The eqdipment shall be connected as illustrated.

The caffrier frequency shall be meas
shall belmade under normal test conditi

Tests shall be performed

162,024 MHz).

Requirgd results

The frequency e@

conditions.

15.1.2
(M1371-1

Definiti

The transmitter

during a radio freq
definedlasshominal High and | ow

| Y Power I qu\/
attenuator tre
N

IEC 2p30/01

Figure 2 — Measurement 2

nodulation. The measprement
onditions.

z, 157,4125 MHz, 160,63715 MHz,

kHz under normal and 1 kHz under extrgme test

power (conducted) is the mean power delivered to a nominal 50 Q load
vency cycle. The rated output power is the carrier power (conducted)

The power is measured during a pulse (slot)

NOTE The equipment is designed to operate with different carrier powers. This measurement shall be performed
at the nominal low and nominal high power setting.

Method of measurement

The measurement shall be carried out under normal and extreme test conditions on both high
and low power settings.
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Transmitter

test attenuator

Figure 3 — Measurement arrangement

Required results

under e o Power —»

Power
metre

IEC 263

1/01

The carrier power (conducted) shall be within £1,5 dB of the rated carrier power (conducted).

The carlrier power (conducted) under extreme test conditions shall

—3,0 dB|of the rated output power.

15.1.3 Modulation spectrum 25 kHz channel mode
(M1371-1(A2-2.4.2)
Method| of measurement

This tedt is produced to insure that the modulation
patterng, fall within the allowable masks.

Two methods of measurements are accepted

a) Theltest shall be performed using the modulati
b) Altefnatively, to perform\this test the
and ‘ »

The tesft shall be carried o

using su ccessive@adard te

Using s
channel

and 3. See 10.4.

In the fegion

sidebanlds/is.belowaAine specified between these two points.

ghall provide access to the m
Il be applied to the EUT.

dulation, for both DSC and TDMA

fandard mod oM, PDSZ and TDMA modes, the emission mask for

within\¢2,0

dB and

ied test

[,
bdulator

modes,

25 kHz

without

dulation
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dBc 0

-10

-20 /

-30 N

-40 // \\

-50 / AN

i AR

-80 4

-30 -20 -10 0 10 \28
IEC 2632/01
Requirgd result
The mogulation spectrum shall be withj
15.1.4 Modulation Specf
(M1371-1{A2-2.4.2)
Method| of measyreme
This tedt is prod@ ied test
patterng g
Two me
a) Theltes [ .
b) Alte pdulator
and

The test shall be cafried out using standard modulation in TDMA mode, using succgssively
standard_test Qignnle 2and 3 See 104

The emission mask for 12,5 kHz channel mode is:

At £12,5 kHz removed from the carrier, the modulation sidebands is below —60 dBc

In the region between +2,5 kHz and +12,5 kHz removed from the carrier, the modulation
sidebands is below a line starting at 0 dBc/+2,5 kHz and ending at —60 dBc/+12,5 kHz without
any need to be below 0,25 pW.
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dBc O / \

-15 -10 -5 65 10 15

IEC 3633/01

pectrum 12,5 kHz

The mo nthe mask specified in figure 5.

15.1.5
(M1371-1
Definiti

The trapsmittersa
"transm|ttetr'on" fun

kK time (t3) is the time which elapses between the initiation of the
tion (T,, see figure 3.2.2.10 in Rec. ITU-R M.1371-1) and:

a) The moment when the transmitter output power has reached a level 1 dB below or 1,5 dB
above the steady-state power (P.) and maintains a level within +1,5 dB/-1 dB from P,
thereafter as seen on the measuring equipment or in the plot of power as a function of
time; or

b) The moment after which the frequency of the carrier always remains within £1 kHz of its
steady state frequency, F., as seen on the measuring equipment or the plot of frequency
as a function of time, whichever occurs later.

The choice of conditions for b), above, is made in order to make the method of measurement
easier to perform and to have good repeatability. Under these conditions, the frequency of the
carrier shall be within the required frequency tolerance a few milliseconds after the end of the
attack time as defined in b) above.
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Method of measurement

The measurement is carried out with an unmodulated carrier.

The measurement procedure shall be as follows:

a) The transmitter is connected to a RF detector and to a test discriminator via a matched
test load. The attenuation of the test load shall be chosen in such a way that the input of
the test discriminator is protected against overload and the limiter amplifier of the test
discriminator operates correctly in the limiting range as soon as the transmitter carrier
power (before attenuation) exceeds 1 mW. A dual trace storage oscilloscope (or a
transient recorder) records the amplitude transient from the detector on a logarithmic

scale_and the frpqupnr‘y transient from the discriminator
A trigger device may be required to ensure that the start of the sw of thengscilloscope
time| base occurs at the instant at which the "transmitter on" infiated. The
meapuring arrangement is shown in figure 6 below.
Transmitter
under > gger
test d ice \> l
\//
F d tekg)r
Power r spectrum Power
attenuator alys attenuator
Signal Test
generator discriminator
IEC P634/01
ransient behaviour of transmitter power and
g transmitter attack and release time
pnsist of a mixer and a local oscillator (providing the auxiliary
the transmitter frequency to be measured into the fr¢gquency
imiter amplifier and the associated broadband discriminator:
or shall be sensitive enough to measure input signals down|to Pc —
— the’Mest discriminator shall be fast enough to display the frequency dgviations

(approximately 100 kHz/100 ms);
— the test discriminator output shall be d.c. coupled.
A spectrum analyser and a test discriminator/storage oscilloscope can also be used.

b) The traces of the oscilloscope shall be calibrated in power and frequency (y-axis) and in
time (x-axis), using the signal generator.

c) The transmitter attack time may (preferably) be measured by direct reading on the
oscilloscope while the transmitter is unmodulated.
Required result

The transmitter attack time shall not exceed 1 ms, and the transient power level shall not
exceed +1,5 dB of its final value at any time. The carrier frequency shall not exceed +1 kHz of
its required value after 1 ms.
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15.1.6 Transmitter Release Time

(M1371-1/A2-2.12.3)

Definition

- 51 -

The transmitter release time (t) is the time which elapses between the initiation of the
"transmitter off" function and the moment when the transmitter output power has reduced to a
level 50 dB below the steady state power (P.) and remains below this level thereafter as seen
on the measuring equipment or in the plot of power as a function of time.

Method of measurement

For the
The me

The me

a) The

pow
disc
disc
pow

tran
scal

to e
whid
pow,

repl

A sp

b) The

est arranaement see paraagranh 15 15 ficure 6
J 4 L J L ] J T

time]| (x-axis)

c) The

transmit

asurement is carried out with an unmodulated carrier.

hsurement procedure shall be as follows:
transmitter is connected to a RF detector and to 2

er attenuator. Its attenuation shall be chosen in stch a vay NI at theyinput of
riminator is protected against overload and- thai\ the_limiter amplifier of

h the "transmitter off" function Ji
ering down facility (e.g. in the

traces of the

3

the fransmitter is

Requirg

The tran

15.2 D
(ITU-RM

15.2.1

Definiti

on

ed in power and frequency (y-axis
and test load by the signal generator.

fa a matched

the test
he test
carrier
e (or a
larithmic
equired
stant at

it may

d.

and in

be while

The frequency error for the B (2 100 Hz) and Y (1 300 Hz) state is the difference between the
measured frequency from the demodulator and the nominal values.

Method of measurement

The transmitter shall be connected to the artificial antenna as specified in 10.11 and a
suitable FM demodulator. The transmitter shall be set to channel 70.

The equipment shall be set to transmit a continuous B or Y state.
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The measurement shall be performed by measuring the modulated output, for both the
continuous B and Y state.

The measurements shall be carried out under normal and extreme test conditions.

Required results

The B and Y state frequencies for both normal and extreme test conditions shall be within

1 %.

15.2.2 Modulation rate

Definitipn
The mogulation rate is defined as the bit stream speed measured in bi
Method| of measurement
The eqyipment shall be set to transmit continuous dot patigrn output t&rminal of the
equipment shall be connected to a linear FM demodu by)a suitahle FSK
demodulator.
Requirgd results
The bayd rate shall be 1 200 bits/s £ 30 ppw.
15.3 TDPMA Receivers
(7.2)
15.3.1 Bensitivity — 25 k
(7.2)
Definitipn Q
The makimum usabl essages, conducted) is the minimum level ¢f signal
(dBm) gt the recgiver by a carrier at the nominal frequency of the receiver,
modulafed wi e \no gignal, which will, without interference, produg¢e after
demodulatior’ a data signa a specified packet error rate (PER).
Methodief m u ent
Receiver Message
Message ——p Stgmat ——p under ——pp{ measuring
generator generator test test-set
>

Figure 7 — Measurement arrangement

IEC 2635/01
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Table 15
Parameter Bits
Preamble 24
Start flag 8
Data 168
CRC 16
End flag 8
Total 224

Two (2 pattern
consisti ern with
alternat iternate
betweel

NOTE A ta field is
reduced e unique
identifier onds with
the selected bit pattern.

A minim rived by
dividing shall be
perform

Requirgd results

The sen Extreme

test con

15.3.2
(7.2)

Definiti

The ma
(dBm) 3
modulat
demod

eceiver,
e after

Method

Use the
and 16

25 MHz

Required result

The sensitivity shall be —98 dBm under normal test conditions, and —92 dBm under extreme
test conditions, when operating on a 12,5 kHz channel with a PER of 20 %.

15.3.3 Error behaviour at high input levels
(7.2)
Definition

The error behaviour (performance) at high input levels (noise free operation) is defined in 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.
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Method of measurement
Receiver Message
Message [—p Signal —p under measuring
generator generator test test-set

>

IEC 2636/01
Figure 8 — Measurement arrangement

The measurement procedure shall be as follows:

a) an ipput signal with a frequency equal to the nominal frequency of he r having
normal test modulation (see 10.4.2 and 10.4.3), in accordance W|t s of the
manufacturer and agreed by the testing laboratory, shall be app ier input
terninals;

b) the |level of the input signal shall be adjusted to a leyel V for the
deg]‘adation measurements;

c) the pormal test signal shall then be transmitted 1 000 times whilstoohserwying in each case
whether or not a message is successfully received

d) the pumber of messages not successfully received shall be

e) the measurement shall be repeated with | level of
—7 dBm for the degradation measurements

Requirgd results

The nur r’corrupted) at —7 dBm shall njot differ

by mor¢

15.3.4

(7.2)

Definiti

The co- asdre of the capability of the receiver to receive al wanted

modulaﬂ eding a given degradation due the presence of an upwanted

modula being at the nominal frequency of the receiver

Method

Stgrrat >
generator
A _|—> Receiver Message
Combiner |—pi under measuring
Signal J—p test test-set
generator
B

IEC 2637/01

Figure 9 — Measurement arrangement with messages
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The measurement procedure shall be as follows:

a)

c)

Two signal generators, A and B, shall be connected to the receiver via a combining
network.

The wanted signal, provided by signal generator A, shall be at the nominal frequency of
the receiver and shall have normal test modulation (see 10.4 and method of measurement
in 15.3.1).

The unwanted signal, provided by signal generator B, shall be modulated with a 400 Hz
signal with a deviation of 12 % of the channel separation. Both input signals shall be at the
nominal frequency of the receiver.

Initially, signal generator B (unwanted signal) shall be switched off (maintaining the output
impddance).

The|level of the wanted signal from generator A shall be adjusted {0 ichh is 3 dB
aboye the level of the limit of the maximum usable sensitivity a i 1 at the
recejiver input terminals.

Signal generator B shall then be switched on, and the<leve ‘ i signal
adjusted until a successful message ratio of less than 10~

The then be
trans sage is
sucdessfully received.

The that a
mesp

The essfully
recejived. The level of the input signa

The pd.
The[normal test signa . 3 etho [ 3. then be
trangmitted 20 times. if D level of
the inwanted sign

If a|messag b not be
changed unti s messages have been successfully received. In this case
the yinwanted sig

No lg wantedsignal leyel shall be noted unless preceded by a change in level.
The corres-
pondi

For hall be
expr | of the
wan

The |méasurement shall be repeated for displacements of the unwanted signal of §12 % of
the ¢hannel separation

The co-channel rejection of the equipment under test shall be expressed as the lowest of
the three values expressed in dB, calculated in step f).

The value of the co-channel rejection ratio, expressed in dB, is generally negative
(therefore, for example, —12 dB is lower than -8 dB).

Repeat this test using test signal 2 (as defined in 10.4.2 and method of measurement in
15.3.1) in place of signal generator B.

Required result

The value of the co-channel rejection ratio, expressed in dB, at the signal displacements
given in the method of measurement, shall be between —10,0 dB and 0 dB. Any positive value
is also acceptable.
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15.3.5 Co-channel rejection — 12,5 kHz operation
(7.2)
Definition

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 the presence of an unwanted
modulated signal, both signals being at the nominal frequency of the receiver.

Method of measurement

Use the method of 15.3.4.

RequirJd result

The value of the co-channel rejection ratio, expressed in dB, a ements
given inlthe method of measurement, shall be between —18,0 dB.and i >e value
is also gcceptable.

15.3.6 Adjacent channel selectivity — 25 kHz operation

(7.2)

Definitipn

The adjpcent channel selectivity is almeasu ‘ ceive a
wanted [modulated signal without exce e of an
unwanted signal which differs in frequepey fron a gnal by an amount equal to the
adjacent channel separation for which the itended.

Method| of measuremen

Signal &3

denerator
A Receiver Message
mbiner | —p under —p measuring
Signal test test-set

B
IEC 2638/01

The measurement procedure shall be as follows:

a) Two signal generators, A and B, shall be connected to the receiver via a combining
network.

The wanted signal, provided by signal generator A, shall be at the nominal frequency of
the receiver and shall be modulated by the normal test signal (see 10.4).

The unwanted signal, provided by signal generator B, shall be a modulated signal and
shall be at the frequency of the channel immediately above that of the wanted signal.

b) Initially, signal generator B (unwanted signal) shall be switched off (maintaining the output
impedance).
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The adj4

The level of the wanted signal from generator A shall be adjusted to the level which is
3 dB above the level of the limit of the maximum usable sensitivity as specified in
subclause 15.3.1, at the receiver input terminals.

Signal generator B shall then be switched on, and the level of the unwanted signal
adjusted until a successful message ratio of 10 % is obtained.

The normal test signal 10.4 shall be transmitted repeatedly whilst observing in each case
whether or not a message is successfully received.

The level of the unwanted signal shall be reduced in steps of 2 dB for each occasion that
a message is not successfully received.

The procedure shall be continued until three consecutive messages are successfully
received. The level of the input signal shall then be noted.

The |level of the unwanted signal shall be increased by 1 dB and the

The|normal test signal (see 10.4) shall then be transmitted 20 # . se, if a
mespage is not successfully received the level of the unwanted<siggn ced by
1 dB and the new value noted.

If a|message is successfully received, the level of the wnwanted,si not be
changed until three consecutive messages have bee 5 ' . In this case
the yinwanted signal shall be increased by 1 dB and the

No | by a‘change in level.

The ponding
to thle successful message ratio of

For , of the
leve ut. This
ratig shall be recorded.

The of the
channel below that of

The|adjacent chan ' as the
lowgr of the two vajuesuf d i b bceiving
channel (see

The|measure berature
and [extreme vp gnal, as

speq

able 16 — Adjacent channel selectivity 25 kHz

Channel separation 25 kHz
Normal test conditions 70,0 dB
Extreme test conditions 60,0 dB

15.3.7 Adjacent channel selectivity — 12,5 kHz operation
(7.2)

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.
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Method of measurement

Use the method in 15.3.6

Required results

The adjacent channel selectivity shall be no less than the values given in table 17.

Table 17 — Adjacent channel selectivity 12,5 kHz

2001(E)

Channel separation 12,5 kHz
Normal test conditions 50,0 dB
Extreme test conditions 50,0 dB (
N
15.3.8 PBpurious response rejection
(7.2)
Definitipn
The spt ceive a
wanted e of an
unwantg
Method
To dete calcula-
tions sh
a) calc
The the frequency of the local oscillator sighal (f.g)
appljed to t i gr plus or minus the sum of the intermediate
frequiencies ( )8 hihg range (sr) of the receiver (156 MHz-163 MHz);
henge, the frequé i ffequency range is:
sr j=n sr
S shsfoty L it
2 TR0 2 =TT
b) calc dutside the limited frequency range:
A c4 i quencies at which spurious responses can occur outside the range
determi i is\made for the remainder of the frequency range of interest.
The |frequencies~Outside the limited frequency range are equal to the harmonicg of the
frequency of the local oscillator signal (f;n) applied to the first mixer of the receiver plus or

minus the first intermediate frequency (fj;) of the receiver; hence, the frequencies of these
spurious responses are:

whe

nfLo + fi1

re nis an integer greater than or equal to 2.

The measurement of the first image response of the receiver shall initially be made to verify
the calculation of spurious response frequencies.

For the calculations a) and b) above, the manufacturer shall state the frequency of the
receiver, the frequency of the local oscillator signal (f.o) applied to the 1st mixer of the
receiver, the intermediate frequencies (fj;, fi; etc.), and the switching range (sr) of the
receiver.
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Method of search over “limited frequency range”

Signal >

generator
A _|—> Receiver Bit error or

Combiner |—p under ——p message

Signal J—y test measuring
generator test-set
B

IEC 2639/01

Figure 11 — Measurement arrangement

The megasurement procedure shall be as follows:

a) Two| signal generators, A and B, shall be connected to ceiver/viana mbining

network.

e IE

The|wanted signal, provided by signal generator A, siall™b \inal freqyency of
the feceiver and shall have the normal test signal op-madulatio

The|unwanted signal, provided by signal geners . shalkbe_modulated with af 400 Hz
signpl with a deviation of +3 kHz.

b) Initially, signal generator B (unwanted si 3 ed off (maintaining the output
impgdance).

Thellevel of the wanted signal from— S be adjusted to the level which is
3 dB above the level of the limit of(the maximum_usable sensitivity as specified i 15.3.1,
at thle receiver input termi . %

In tHe case where a ed , the bit error ratio of the receiyer after
dempdulation shall ke no

c) Signal generafor B shal\i he switched on, and the level of the unwanted signal
adjupted to i inputterminals
The signzl generator shall be varied in increments ¢f 5 kHz
over and over the frequencies in accordance with the
calc . is frequericy range.

d) The ' ous response detected (e.g. by an increase in the previously

noteld hit arror he search shall be recorded for use in the measurements in

accgfdanse\wi

e) In the case wher ation using a continuous bit stream is not possible a similarfmethod
. uch case, instead of identifying a spurious response by ne¢ting an
incrgase“in the bit error ratio, spurious responses shall be identified by a degradation of
the successful message ratio.

Method of measurement with messages

The measurement shall be performed as follows, using the measurement arrangement of
figure 11:

a) Two signal generators, A and B, shall be connected to the receiver via a combining
network.

The wanted signal, provided by signal generator A, shall be at the nominal frequency of
the receiver and shall have normal test modulation (see 10.4).

The unwanted signal, provided by signal generator B, shall be modulated with a frequency
of 400 Hz and with a deviation of £3 kHz and shall be at the frequency of that spurious
response being considered.
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b) Initially, signal generator B (unwanted signal) shall be switched off (maintaining the output
impedance).

The level of the wanted signal from generator A shall be adjusted to the level which is
3 dB above the level of the limit of the maximum usable sensitivity as specified in
subclause 15.3.1, at the receiver input terminals.

c) Signal generator B shall then be switched on, and the level of the unwanted signal
adjusted until a successful message ratio of less than 10 % is obtained.

d) The normal test signal (subclause 10.4) shall then be transmitted repeatedly whilst
observing in each case whether or not a message is successfully received.

The level of the unwanted signal shall be reduced by 2 dB for each occasion that a
message is not successfully received.

The| procedure shall be continued until three consecutive mess suegessfully
recejved. The level of the input signal shall then be noted.

e) Thellevel of the unwanted signal shall be increased by 1 dB andthe lug not 5d.
The|normal test signal (see 10.4) shall then be transmitted 2Q_ti . ase, if a
mespage is not successfully received the level of the unwanted sighal s reduced by
1 df and the new value noted.

If almessage is successfully received, the leve ; ant signal shall] not be
changed until three consecutive messages have G fuIIy eceived. In this case
the Winwanted signal shall be increased by 1 dB and the ne

No le S pr%ded by a change in level.

The and e) (which provides the level
corre be noted.

f) For shall be expressed as the ratio,
in dB, of the level of th y theNevet of the wanted signal, at the feceiver
inpuf. This ratio shall ke re

g) The|measurement $ . tal spurious response frequencies found dyring the
search over the li ) mainder
of the spuri 30 MHz,
whighever is f

h) The as the
lows

Requird

At any hnels or

more, tH

15.3.9 |Intérmodulation response rejection and blocking

(7.2)

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 or more
unwanted signals with a specific frequency relationship to the wanted signal frequency.

Method of test

Four signal generators shall be connected to the AIS transponder under test (see figure 12).
The wanted signals, represented by signal generator A, shall be set up in accordance with the
packet error rate measurement (see paragraph 15.3.3) to the TDMA AIS test in accordance
with table 6. The wanted signal levels at the RF input of the AIS transponder shall be set to
—-101 dBm.
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Signal generator A
(TDMA transceiver)

Signal generator B

- 61 -

|

Signal generator C

LVV

[

combiner

RF

EUT

PC

Si

gnal generator D

Figure 12 — Test set-up

The unwanted signal from signal generator B shall b

+3 kHz
channel].

a frequgncy 1 000 kHz above or below
levels flom signal generators B and C a

—-27 dBm.

The unanted signal frg

frequengy 5,725 MHz abowe o
level frgm signal gener

0/01

ation of

requency of the AIS1

Generator B

Generator C

Generator D

156,525

157,025

161,750

161,525

161,025

156,300

Requirgd res

The padket error rate, with the outputs of signal generators B, C, and D switched on,

justed to

d signal
e set to

bd to a
d signal

—1% dBm.

shall be

20 % or 133,

15.3.10 Transmit to receive switching time
(ITU-R M.1371-1 A2/2.12.4)

Definition

The transmit to receive switching time describes the capability of the TDMA receiver to
receive in the slot immediately following the transmission slot.

Method of measurement

Configure the measurement in accordance with figure 11, but add a 30 dB power attenuator
between the receiver under test and the signal generator from the TDMA transmitter in the
unit under test. Set the TDMA transmitter in the unit under test to transmit at the default
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power setting (nominal 12,5 Watts) in the slot immediately preceding the slot used for
performing the receiver sensitivity measurement specified in 15.3.1.

Required results

The sensitivity shall be —107 dBm with a PER of at most 20 % under normal test conditions.

15.4 DSC receiver
(M.1371-1 A3)

15.4.1 Maximum sensitivity

Definitipn

The makimum sensitivity of the receiver is the minimum level of the sjgnal d at\tke [hominal
frequengy of the receiver which when applied to the receiver inputAni duldtion will
producd a bit error rate of 102,

Method| of measurement
The tes{ equipment shall be set to transmit continuous S 7 dulation

of the RF signal generator connected to the EUT. vel test
output ffom its internal DSC demodulator to measure

Requirgd result

The ma mal test
conditio i at the
nominal

15.4.2

(M.1371-

Definiti

The dyn vel of a
radio frgquency iRpul\ sig oes not
exceed ifi

Method

A test to the

receivel i

Required result

The BER shall not exceed 10-2.
15.4.3 Co-channel rejection
(M.1371-1 A3)

Definition

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 nominal frequency of the receiver.
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Method of measurement

The wanted signal shall be standard test signal number 1. The level of the wanted signal shall
be —104 dBm.

The unwanted signal shall be frequency modulated by 400 Hz with a deviation of +3 kHz. The
input level of the unwanted signal shall be =112 dBm.

Both input signals shall be at the nominal frequency of the receiver under test and the
measurement shall be repeated for displacements of the unwanted signal of up to +3 kHz.

Required result

The value of the co-channel rejection ratio, expressed in dB, at th lagements

given in|the method of measurement, shall be between —10,0 dB an
The BER shall not exceed 102,

15.4.4 Adjacent channel selectivity
(M.1371-1 A3)

Definitipn

The adjacent channel selectivity ch ceive a
wanted [modulated signal without exceedi e of an
unwanted modulated signal that differs i

Method| of measurement

The wanted signal shall b L Si i nal shall

be —104 dBm.

The unwanted ss all be {reqiienc Hz. The
input leyel of the igh \ be —34 dBm. The unwanted signal shall be {uned to

the cenfre frequeng

The me { 3 ated with the unwanted signal tuned to the centre freqiiency of
the lowe N

Requirgd

The adjpcent chan selectivity for different channel separations shall not be less {han the
values givemn in table 19.

Table 19 — Adjacent channel selectivity DSC

Normal test conditions 70,0 dB

Extreme test conditions 60,0 dB

The BER shall not exceed 10-2.


https://iecnorm.com/api/?name=3bce0b62331989bf6c568d3e38b070c1

- 64 - 61993-2 O |IEC:2001(E)

15.4.5 Spurious response rejection
(M.1371-1 A3)

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.

Method of measurement

The wanted signal shall be standard test signal number 1. The level of the wanted signal shall
be —104dBm.

The unwanted signal shall be unmodulated. The frequency shall be yaried (between [100 kHz

and 2 GHz. The level of the unwanted signal shall be —24 dBm.

Requirgd result

At any nels or

more, th

er bydtwo cha

The BE

15.4.6
(M.1371-

Definiti

The inte ceive a
wanted f two or
more ur Lency.
Method

The wa y of the
receivell and shalk be\sts S shall be
-104 d

The unp c bd to a
frequengy~80 KHg . d signal
from signal generatonC shall be modulated by 400 Hz with a deviation of +3 kHz and adjusted
to a frequency* 100k of each

unwantg¢d<s of the

Required result
The intermodulation response rejection ratio shall not be less 65,0 dB.

The BER shall not exceed 10-2.
15.4.7 Blocking or desensitisation
(M.1371-1 A3)

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.
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Method of measurement

The wanted signal shall be standard test signal number 2. The level of the wanted signal shall
be —104 dBm.

The unwanted 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 of the

wanted

signal. The level of the unwanted signal shall be —20 dBm.

Required result

The blocking ratio for any frequency within the specified ranges shall not be less than 84 dB,

except

t frequencies on which spurious responses are found

The BE

15.5 C

15.5.1
(ITU-R M

Definiti

Conduc

and conveyed to the antenna terminal

R shall not exceed 10-2.

pnducted spurious emissions conveyed to the antenna

Spurious emissions from the receiver
489-2)

pn

ed spurious emissions to the antenna ar, ons generated in the

Method| of measurement

Conducted spurious emissions shall \be he power level of any fr
component to the antenpaMermimals of t ceiver.” The receiver antenna termi
conducted to a spectrum apal lective-volwreter having an input impedance
and the|receiver is swi

If the dptecting ce earms of power input, the level of any ¢
components shal b 5

measur¢ment shall &

The poV
exceed
the freq

15.5.2

Feceiver

quency
als are
of 50 Q

etected

or. The

hall not
nW) in

(ITU-R MM485-2

Definiti

on

Conducted spurious emissions are emissions on a frequency or frequencies which are outside
the necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic emissions,
parasitic missions, intermodulation products and frequency conversion products, but exclude

out-of-b

Method

and emissions.

of measurement

Conducted spurious emissions shall be measured with the unmodulated transmitter connected
to the artificial antenna. The measurement shall be made over a frequency range from
150 kHz to 2 GHz, excluding the channel on which the transmitter is operating and its

adjacen

t channels.
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Results required

The power of any spurious emission on any discrete frequency shall not exceed —36 dBm
(0,25 pW) in the frequency range 150 kHz to 1 GHz and -30 dBm (1 pW) in the frequency
range 1 GHz to 2 GHz.

16 Specific tests of link layer
(7.3)

16.1 TDMA synchronisation
(M.1371-1 A2/3.1.1)

16.1.1 Bynchronisation test using UTC
(M.1371-1 A2/3.1.3.4.1)

Method| of measurement

Set up ptandard test environment; chose test conditions - 'R2 UT opdrates in
following synchronisation modes:

— UT(Qdirect

— UT(Q indirect (internal GNSS recei
syndhronised)

— BASE direct (internal GNSS disabled € X Wi n within
range)

C direct

Check CommState Paramete

Requirgd result
Transm
16.1.2

(M.1371-

Method

Set up
(semap
reportin

source
port and

Required-results

Transmitted CommState shall fit the Synchronisation mode.
The EUT shall increase reporting rate to 2 s when acting as a semaphore.

16.1.3 Synchronisation test without UTC
(M.1371-1 A2/3.1.1)

Method of measurement

Set up standard test environment; chose test conditions in a way that EUT operates in
following sync modes:

a) BASE indirect (internal GNSS disabled; no station with UTC direct synchronisation or
Base station within range),
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b) mobile indirect (internal GNSS disabled; other station with UTC direct synchronisation or
Base station without range),

c) Enable internal GNSS in synchronisation modes other than UTC direct

Check CommState Parameter SyncState in position report and reporting rate.

Required results

a) Transmitted Communication state shall fit the Synchronisation mode
b) Transmitted Communication state shall fit the Synchronisation mode
c) Synchronisation mode shall revert to UTC direct

16.2 Time division (frame format)
(M.1371-1 A2/3.1.2)

Method| of measurement

>20°/s.
hmState

Set the EUT to max reporting rate of 2 s by applying a sp
Record VDL messages and check for used slots. Chec
of positijon report. Check slot length (transmission ti

Requirgd results

Slot number used and slot number indita match. Slot number ghall not

exceed R249. Slot length shall not exceeas

16.3 Synchronisation jitte
(M.1371-1 A2/3.2.2.8.4)

Definitipn

Synchrg nisation

determiped by the&
function| (T, see figt

érror) is the time between nominal slot |start as
source and the initiation of the "transmitter on"
U-R M.1371-1).

Method

Set up 9 onment. Set the EUT to 25 kHz bandwidth, max reporting rate of 2 s
and usi

a) UTQ Onisation

b) UT(indirect synchronisation by disconnecting the GNSS antenna of the EUT

direct 'syns

Record VDL messages and measure the time between the nominal beginning of the slot
interval and the initiation of the "transmitter on" function. Alternative methods, e.g. by
evaluating the start flag and calculating back to T, are allowed.

Repeat the test for 12,5 kHz bandwidth.
Required results

The synchronisation jitter shall not exceed

a) =104 pus using UTC direct synchronisation

b) £312 ps using UTC indirect synchronisation.
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16.4 Data encoding (bit stuffing)
Method of measurement
Set up standard test environment.

— apply a binary broadcast message (msg 8) to the VDL containing the HEX-values “7E 3B
3C 3E 7E” in the data portion and check Presentation Interface output of EUT

— apply a BBM message to the EUT initiating the transmission of msg 8 containing the HEX-
values as above in the data portion and check the VDL

Required results

Confirm|that

— Datd output on the presentation interface conforms to transmitted de

— trangmitted VDL message conforms to data input on the Presentat
16.5 Frame check sequence
(M.1371-1 A2/3.2.3)

Method| of measurement

Apply a|simulated position report mess guence to the VDL.

Requirgd results

Confirm

16.6 S|ot allocation (Chax
(M.1371-1 A2/3.3.1)

16.6.1 Network@

Method| of measute

1ent; switch on EUT. Record transmitted scheduled |position
er initialisation period. Check CommState for channel access

Set up
reports
mode.

Requirgd res

EUT shall’start autonomous transmissions of msg 3 (position report) with ITDMA CommmState
with Kee i i Secutive
frames.

16.6.2 Autonomous scheduled transmissions (SOTDMA)
(M.1371-1 A2/3.3.2)

Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Record transmitted
scheduled position reports msg 1 and check frame structure. Check CommState of trans-
mitted messages for channel access mode and parameters slot timeout, slot number and slot
offset.
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Required results

Check that nominal reporting rate is achieved +20 % (allocating slots in selection interval Sl).
Confirm that the EUT allocates new slots NTS within Sl after 3 min to 8 min. Check that slot
offset indicated in CommState matches slots used for transmission.

16.6.3 Safety related/Binary message transmission (RATDMA)
(M.1371-1 A2/3.3.2)

Method of measurement

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

a) Apply a 1 slot Binary Broadcast message (msg 8) to the Pl of the EUJ{. Recoxd tralllsmitted
mesjsages.

b) Apply combinations of Binary Broadcast message (msg 8),
(msg 14), Broadcast Safety Related message (msg 6) a
mespage (msg 12) to the Pl of the EUT. Record transmitté
Pl of the EUT.

Requireld results

a) Con
b) Con
RAT
reje
be b

irm that EUT transmits this msg 8 within #r Id.
s using

ove are
buld not

16.6.4
(M.1371-

16.6.4.1

Method

Operatg
mode comma
a) the
b) the pum ' per 10 min which is higher than 600

ent‘and EUT in autonomous mode. Transmit an Assigned
§ to the EUT with:

Required results:

a) Confirm”that the EUT transmits position reports message msg2 at a report rpte that
corresponds to the next highest multiple of 20.

b) Confirm that the EUT transmits position reports message msg2 at a report rate of one
report per second.

16.6.4.2 Receiving test
Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Transmit an
Assigned mode command (msg 16) to the EUT with:

— slot offset and increment
— designated reporting rate.

Record transmitted messages.
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Required results
Confirm that EUT transmits position report msg 2 according to defined parameters and reverts

to SOTDMA msg 1 with standard reporting rate after 4 to 8 min (ITU-R M.1371-1
A2/3.3.8.2.12).

16.6.4.3 Assignment selectivity
(M.1371-1 A2/3.3.6)

Method of measurement

Set up standard test enwronment and operate EUT in autonomous mode check frame
structur. d-mode—cc d | S—wyj 3 t offset

Requirg

Confirm|that EUT does not allocate slots on a msg 16 addresse

16.6.4.4 Slot assignment to FATDMA reserved slots
(M.1371-1 A2/3.3.6)

N

A test tg check the combined operation of msg16.ass reserved by msg| 20.

Method| of measurement

Set up the standard test environment and in autonomous mode. Transmit a Data
Link Mgnagement message (msg 20) {o t t offset and increment. Transmit an
mand it to use one or more pf those

Requirgd results

Confirm|that the arided by msg 16 for own transmissions.

16.6.5
(M.1371-

Fixed alle s (FATDMA)

Method

Set up Yo environment and operate EUT in autonomous mode. Transmitl a Data
Link M3anagement message (msg 20) to the EUT with slot offset and increment.| Record
transmi]ted messages”

Required results

Confirm that EUT does not use slots allocated by msg 20 for own transmissions until timeout
of 4 min to 8 min.

16.7 Message formats
(M.1371-1 A2/3.3.7)

16.7.1 Received messages
Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply messages
according to table 7 to the VDL. Record messages output by the Pl of EUT.


https://iecnorm.com/api/?name=3bce0b62331989bf6c568d3e38b070c1

61993-2 O IEC:2001(E) -71-

Required results

Confirm that EUT outputs corresponding message with correct field contents and format via
the Pl or responds as appropriate.

16.7.2 Transmitted messages

(M.1371-1 A2/3.3.7)

Method of measurement

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

transmission of messages relevant for a mobile station according to table 7 by the EUT.

Record transmitted messages-

Requirgd results

rmat, orre ases as
Toheingitrapsmitted

Confirm|that EUT transmits messages with correct field contents_a
approprjate. Confirm that messages 4, 9, 16, 17, 18, 19, 20, 2
by the HUT.

17 Specific tests of Network Layer

(7.4)

17.1 Dpal channel operation
(M.1371-1 A2/4.1)

17.1.1 Alternate transmissions

Method| of measureme

Set up $tandard test en
AIS1, AIS2. @ »
CommSttate for slo

Requir

EUT in autonomous mode on default ghannels
d position reports on both channels.| Check

Confirm - 8 s in both channels alternating. Repeat check for data link
access

17.2 rggiona
(M.1371-1 A2/4.9)

designation by VDL message

Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply Channel
management messages (msg 22) to the VDL defining two adjacent regional areas 1 and 2
with different channel assignments for both regions and a transitional zone extending 4 nm
either side of the regional boundary. At least one channel shall be 12,5 kHz channel. Let the
EUT approach region 1 from outside region 2 more than 5 nm away from region boundary
transmitting on default channels. Record transmitted messages on all 6 channels.
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Region 1

transitional

zone

0 IEC:2001(E)

Default Region

A

Primary channel

Seconda

hannel

Figure 13 — Regional area s

Requirgd results

Check that the EUT transmits and recejyes on
alternat
EUT sh
transitignal zones.

nani

Region 1 CHA 1 ORRB 1\

Region 2 CHA?2 \CHB2

Default region AIS 1 CONAS RN\
N

assigned for eac
wough the transitional zones.
al channels after lea

IEC 2641/01

N region

ving the

Are&\

Channels in use

1 Defaufit reglan( N AIS1, AIS2

2 Fifs transitional zene AIS1, CH A 2
3 RegionA\ N\ \{ CHA2 CHB?2
4 { Tsecond tragsitiogalzone \ CHA2, CHA1
5 QgidnA > CHA1,CHB 1

17.3 re
(M.1371-

Repeat

17.4 Popwer setting

Method of measurement

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

management message (msg 22) defining output power high/low.
Repeat test using ACA and manual input.

Required result

Check that EUT sets output power as defined.
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17.5 Message priority handling
(M.1371-1 A2/4.1.8)

Method of measurement

Set up standard test environment and operate test equipment with 90 % channel load. Set the
EUT to max reporting rate of 2 s by applying a speed of >23 knots and a ROT of >20 °/s.
Record VDL messages and check for used slots. Initiate the transmission of two 5 slot
messages (msg 12 and msg 8) by the EUT. Record transmitted messages on both channels.

Required results

Check tfhat EUT fransmiis the messages in correct order according to Aneir~priority (ITU-R
M.137141 A/3.3.8.1 table 13).

17.6 S|ot reuse (link congestion)
(M.1371-1 A2/4.4)

Method| of measurement

Set up ptandard test environment and operate EUT 4h autQnos g itt a Data
Link Mgnagement message (msg 20) to the EUT ‘ } allocate
slots fof a base station. Assure that at test recei ived from
EUT exfeeds the signal level received egt t bssages
and check frame structure. Set up additions % until
slot reuse by EUT is observed.

Requirgd results

Check t ‘ Report msg 1 is achieved £10 % (allocating
slots in select|on interya| S S i iti . i ccupied
by the ' gorithm.
Check that a st at slots
allocated by a lo

17.7 M

(7.4.1)

17.71 tings
(7.4.1)

Method

Set up standard—test—enviroprment—and upclatc FUt—nr—auteonemeous—mode—Send- a valid

regional operating setting to the EUT by msg 22 with the regional operating area including the
own position of the EUT. Consecutively send a total of seven (7) valid regional operating
settings to EUT, using both msgs 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 msg 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
overlaps the regional operating area to which the EUT was set by Step 1 but which does
not include the own position of the EUT.
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c) Step 1: Move own position of EUT to a distance of more than 500 miles from all regions
defined by previous commands.

Step 2: Consecutively set own position of EUT to within all regions defined by the previous
telecommands.

Required results

After the initialization, the EUT should operate according to the regional operating settings
defined by the first msg 22 sent.

a) The EUT shall return to the default operating settings.

b) Step1-_Check that the EUT (‘hnngpc its nppr:\fing prfinge to_those ofthat rpgi n which
inclydes own position of the EUT.
Stepg 2: Check that the EUT reverts to the default operating setting
NOTE Since the regional operating settings to which the EUT was set in ¢d due to
Step R, and since there is no other regional operating setting due to theipm the EUT
shall freturn to default.

c) Stepg 1: Check that the EUT operates with the default se
Step

17.7.2

(7.4.1)

Method| of measurement

Set up brm  the

followin

a) Send msg 22 or a D & W|th vahd regional operatlng settmgs to the EUT
with|a regional operating s i

b) Input a differ

c) Sengd a differ ich partly
over entation
Inter ion.

d) Inpu ' ich was
recefived Ry theNprevipus co

e) Sen@msy ‘ i i i i i he EUT
with|a regionsa ati iti i

f) Within two_haqurs,)after e€), send a different regional operating setting to the EUT via
Predentation Interface with a valid regional operating area overlapping the fegional
operjating area sent to the EUT by msg 22 or a DSC telecommand.

Required results

a) Confirm that the EUT uses the regional operating settings commanded by msg 22 or DSC
telecommand.

b) Step 1: Confirm that the regional operating settings of the previous msg 22 or DSC
telecommand are displayed to the user on the MKD for editing.

Step 2: Check, that the EUT allows the user to edit the displayed regional operating
settings. Check, that the EUT does not accept incomplete or invalid regional operating
settings. Check, that the EUT accepts a complete and valid regional operating setting.

Step 3: Check, that the EUT prompt the user to confirm the intended change of regional
operating settings. Check, that the EUT allows the user to return to the editing menu or to
abort the change of the regional operating settings.
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17.7.3 Fest-of-addressed-telecommand
(7.4.1)

Method| of measurement

Step 4: Check, that the EUT uses the regional operating settings input via the MKD.

Check, that the EUT uses the regional operating settings received via the Presentation
Interface.

Check, that the EUT accepts the default operating settings for the regional operating area
received in c). Check, that the EUT uses the default operating settings.

Check, that the EUT uses the regional operating settings commanded to it by msg 22 or
DSC telecommand.

Check, that the EUT does not use the regional operating setting commanded to it via the
Presentation Interface.

Set up |a standard test environment and operate EUT in aufono . brm the

following tests in the following order:

a)

b)

c)

Requirgd results

Senfd msg 22 or a DSC telecommand with valid i [ hat are
diffdrent from the default operating settings, to ith -a regional operating area,
whigh contains the current position of own station.

Sen Hifferent
regi
Moy dressed
tele

a) Chefk, that the EUT uses

b) Chefk, that the EU

c) Chegk, that u@u

17.7.4 i ing areas (three regional operating areas with

same ¢

(7.4.1)

Method

Set up brm  the

followin ange of

regiona

a) Send three differeni valid regional operaling seftings with adjacent regional operating
areas, their corners within eight miles of each other, to the EUT by msg 22 or DSC
telecommand, Presentation Interface input and manual input via MKD. The current own
position of the EUT shall be within the regional operating area of the third regional
operating setting.

b) Move current own position of the EUT consecutively to the regional operating areas of the

first two valid regional operating settings.

Required test results

a)

b)

Check, that the EUT uses the operating settings that were in use prior to receiving the
third regional operating setting.

Check, that the EUT consecutively uses the regional operating settings of the first two
received regional operating areas.
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17.7.5 Self-Certification of other conditions
(7.4.1)

The fulfiiment of all other conditions of 7.4.1 shall be self-certified by the manufacturer.
17.8 Continuation of autonomous mode reporting rate

(M.1371-1 A2/3.3.6, IALA Technical clarifications to recommendation ITU-R M.1371-1)

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 rate.

Requirgd result

Ensure that the autonomous reporting rate is maintained.

18 Specific tests of Transport Layer

(7.5)

18.1 Agfdressed messages
(M.1371-1 A2/5.3.1)

18.1.1 [fransmission

(M.1371-1 A2/5.3)
Method| of measurement

autonomous mode. Set up a tegt target
/. Initiate the transmission of an addressed
get as destination). Record transmitted messages

Set up standard test enviro
for schgduled transmigsi

binary message (msg
on both channel@
Requirgd results

Check t 3 6 on channel AlIS1. Repeat test for AIS2.

18.1.2
Method

Operatg standard test environment and EUT in autonomous mode. Apply up to 4 addressed
binary messages (msg 6; EUT as destination) to the VDL on Channel AIS 1.]|Record
transmitted messages on both channels. Repeat with AIS2.

Required results

Confirm that EUT transmits a binary acknowledge message (msg 7) with the appropriate
sequence numbers within 4 s on the channel where the msg 6 was received. Confirm that
EUT transmit the result with an appropriate message to PI.

18.1.3 Transmission retry
(M.1371-1 A2/5.3.1)
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Method of measurement

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

transmission of up to 4 addressed binary messages by the EUT which will
acknowledged (i.e. destination not available). Record transmitted messages.

Required results

Initiate the

not be

Confirm that EUT retries the transmission up to 3 times (configurable) for each addressed
binary message. Confirm that the time between transmissions is 4 to 8 s. Confirm that EUT

transmit the overall result with an appropriate message to PI.

18.1.4 Acknowledgement of addressed safety related messages

Repeat test under 18.1.2 with addressed safety related message.

18.2 Interrogation responses
(M.1371-1 A2/5.3)

Method| of measurement

Set up| standard test environment and operate(E a s mode. A
interrogption message (msg 15; EUT as destipation) DL according to tab
responsges with msg 5 and slot offgé » channel AIS 1.
transmifted messages on both channée

Requir]d results

Check that EUT transmit C Lior response message as requg

channell AIS1. Repeat tes

18.3 Other non-peric
(M.1371-1 A2/5.3) @
Method| of measuren
Set up

transmi
messagg

Check that EUT trans

and operate EUT in autonomous mode. Init
cast messages (msg 8) by the EUT. Record trapsmitted

its the msg 8 messages on channels A and B alternating.

bply an
e 7 for
Record

sted on

ate the

19 Specific presentation interface tests

(7.6)

19.1 General

The EUT (Equipment Under Test) including all necessary test equipment shall be set up and

checked that it is operational before testing commences.

The manufacturer shall provide sufficient technical documentation of the EUT and its

interfaces in particular.

The following tests shall be carried out under "Normal" environmental conditions as defined in

IEC 60945.
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Where appropriate, tests against different clauses of this and other chapters may be carried
out simultaneously.

19.2 Check of the manufacturer's documentation
(7.6.1)

The following checks for formal consistency and compliance shall be made for all ports

— approved sentences against IEC 61162
— proprietary sentences against IEC 61162

— usage of fields as required for different functions including provided default values or
settings

— trangmission intervals against IEC 61162

— conffjguration of hardware and software if this is relevant to the j ace\performahce and
port|selection.

The follpwing checks for compliance with IEC 61162

— outplut drive capability

— load|on the line of inputs
— elecfrical isolation of input circuits

19.3 Electrical test
(7.6.1)

Method| of test

Input/Oditput Ports config X g to the
relevan{ standard wit naximum voltage and current at the input
terminals.

Requirgd result@

The intg

19.4 Testofi
(7.6.2)

Method

Connecy allninputs™and outputs of the EUT as specified by the manufacturer and simulate
VDL-m¢gssages using test system. Operate inputs with simulated sensor data that are poth the
relevant data and additional data with formatters not provided for the relevant input. Each
sensor input shall be loaded with 70 % to 80 % of the interface's capacity. Record the VDL
and output from the EUT’s high speed port.

Required results

Verify that the output on the VDL and the presentation interface agree with simulated input
and all output data is transmitted without loss or additional delay.
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19.5 Test of sensor input

(7.6.2)

Method

of measurement

Set up standard test environment and operate inputs with simulated sensor data. Record VDL

output.

a) simulate sensor information for position, speed, heading, ROT

b) simulate invalid and unavailable data

Required results

a) Veri
info

b) Veri

19.6 Test of high speed output

(7.6.3)
Method

Set up
Record

Requirgd results

Verify that the recorded message cont W
own trapsmitted data (VDO i g ith the séntence specifications of IEC 4

19.7 H
(7.6.3)

Method

Set up
load to
Display!

Confirm

display"}

I‘y that the recorded VDL message contents agree with the simulated
mation.

fy that affected data is set to default values.

of measurement

standard test environment and simula
putput from the EUT high speed™ort (

sensor

system.

DM) and
1162-1.

he VDL
pxternal

huxiliary

19.8 Test of high speed input

(7.6.3)

Method

of measurement

Set up standard test environment. Apply simulated input data, in accordance with the
sentence specifications of IEC 61162-1 and 7.6.3.3 table 10, to the EUT and record VDL

output.

Required results

Verify that the VDL message contents agree with simulated input data.
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20 DSC functionality tests
(M.1371-1 A3)

20.1 General
(M.1371-1 A3/1)

For the tests in this clause (see also IEC 61993-1), set the EUT into autonomous mode using
channels AIS1 and AIS2 with a reporting interval of 2 s.

Check with a sequence of valid calls consisting of a test signal number 1, a geographic call
from ITU-R M.493, a test signal number 1, an individual call from ITU-R M.493 and a test
signal umber 1 that the EUT r‘nrrpr‘ﬂy receives and processes the three-test calls and its

correct AIS operation is not affected by the interleaved calls.

Check fhat the EUT does not respond to invalid calls — incorrett 5t outside

Send tq the EUT a standard test signal number 1 but w and 03
followed by values 01 and 120 (Activate alternate system with g N ben 1 and s¢quence
number|120). Check that the EUT does not respond.

20.2 Rpgional area designation
(M.1371-1 A3/5)

Perform| the test specified in 17.2 using

Send to|the EUT a standard test signal nu h symbol numbers appropriafe to the
geograghical regions and ified he test. Note the transition boundary|is 5 nm
in this tgst.

20.3 Schedulin
(M.1371-1 A3/2) Q

Check that the time A messages is not changed when the EUT tfjansmits
a DSC si

Send a i 3 to the EUT. Check that the response is transmitted| after a
random isf) 'uted Qver the range of 0 to 20 s and subject to the restrictions ¢f ITU-R

M.1371;

Send a| valid) geographical call to the EUT followed by a signal consisting of tegt signal
Number| 1. with a signal level of =107 dBm at the receiver input of 25 s duration. Chgck that
the response is nof transmitied.

20.4 Polling
(M.1371-1 A3/3)

Check that the EUT is capable of receiving, processing and automatically transmitting a
response to the following calls from ITU-R M.825: 101 (command to duplex-channel), 102,
103, 108, 109, 111, 112, and 116. The sequence of calls consisting of test signals number 1
and valid geographic calls shall demonstrate the capability of the EUT to operate on single
frequency channels as well as on two frequency channels.

Verify through this test, that ships maritime mobile service identify (MMSI), ship name, ships
length and type of ship is programmed into the EUT.
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Send a standard test signal number 1 with additional symbols number 109 and 116 and check
that the reply messages 100, 119 and 120 are programmed automatically.

Check that when information is not available to respond to a command the transmitted
response is followed by the symbol 126.

Send a standard test signal number 1 with additional symbol 101 followed by channel number
87. Repeat the test with channel number 88 and with symbol 104 and 00 followed by channel
number 2087 and 2088. Check in all cases that the response is made on channel 70.

Send a DSI sentence to CH 4 and CH 5 (see annex D) with an individual station address and
with command sets 103 (report your position) and 111 (report ship name). Check that the EUT
does not transmit a DSC message.

Set the|RF output power of the EUT high/low using the appropriate C commiandl Check
that the|output power is set accordingly.

21 Long Range functionality tests

9)

21.1 LR interrogation
(9.2)

Method| of measurement

Set up|standard test environment and\ op DT onomous mode. Apply a LR
addressed interrogation message to thé LR-inte ot of EUT; Record LR output port and
AIS high-speed output port. Set EUT to

— automatic response

— manpal response vja
— manpal respc@
Requirgd results

Check that EUT d

Check t

— auto
— afte]l manualconfixrmation via MKD

— aftel manuyal confirmation via Pl

21.2 LR "all ships" interrogation
(9.2)

Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply a LR "all
ships" interrogation message to the LR-interface port of EUT defining a geographical area
which contains own ship's position; Record LR output port. Set EUT to:

— automatic response
— manual response.

Repeat check with own ship outside specified area
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Required results
Check that EUT outputs a LR position report message

— automatically (and indicates action on display)
— after manual confirmation.

No response shall be output on the repeat check.

21.3 Consecutive LR ”all ships” interrogations
(9.2)

Methodof measurement

Set up|standard test environment and operate EUT in autonom
automafic mode. Apply 5 LR "all ships” interrogation messages
EUT defining a geographical area which contains own ship's posjtio

Record LR output port. Set the control flag in the LRI mess
— 0 (rgply on first interrogation only)

— 1 (rgply on all applicable interrogations).
Requirgd results
Check that EUT outputs a LR position repo

— on tTe first interrogation only
I

— on g|l interrogations. %

EUT to
port of


https://iecnorm.com/api/?name=3bce0b62331989bf6c568d3e38b070c1

— 83 —

61993-2 0 IEC:2001(E)

‘ajowal 9q Aew }I pue G|y 8y} jo yed [eljuasse ue st gMIA 2ul (2.
"S9OIASP pal}edlpap Jo S|gH3J ‘Jeped e "6°9 aq Aew Ae|dsip/pieoqhay jeulaixa ayl (|,

Lo/ev9e  O31

LK. AY
ST JINT
ndul Jamod S}IN2J10 wJely

1
1
>m_aw_v\vrm03>mx !
(s |

1

1
Ae|dsip/pjeoqghay |
wnwiuiw |
|

1

1

1

d Buriojiuop
o
.
X& g v |#
i —
. >
(@I ¢-¢9119 03I
abukus Buoj) T
A4 namn
Buipooug DsSA (wdinba > 2¢-29119 23l
Q 4—  Aeyixpepopd) -
1
<«
C ipooug ywal |€———— (b« ABIQsip pue > Z-Z9119 O3
gAay [gulaIXd) .-
/V 1
1
Z7 ) €-1-t  €29LL9 03
L TR _.
\Mt [on34od |
(02 HO) oW e — P-No:% o[
I > ! se a|qeinbuod
08Q 404 Xy A&/ siosues (€ 2-29119 O3l
——
1
VINGL 103 XN _no&é&_ﬁ L leuondo [ezg NLli]
[enuaiayia 4HA

4HA

1

1

1

1

1

1

“

1

“ [z-e28 NLi]
Q H0fD upnisod  |-—r——— lenuaiayiq

1

1

SSNa(a)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

m

_ VINQL 10§ XY HA_UWQNQW_\,_E A
1

| |
m !
1

1

1

1

1

1

1

1

1

(aAnewuoyur)
Vv Xauuy


https://iecnorm.com/api/?name=3bce0b62331989bf6c568d3e38b070c1

-84 —

Annex B

(informative)

61993-2 O |IEC:2001(E)

New IEC 61162-1 sentences due to AIS

The serial digital interface of the AIS is supported by a combination of existing and new IEC
61162-1 sentences. The detailed descriptions for these digital interface sentences (the
normative sources) are found in either IEC 61162-1 edition 2, or in "Publicly Available
Specmcatlon’ IEC PAS 61162 100 Th|s annex contams draft mformatlon used durmg the

61162-1
annex W

B.1

B.1.1

AIS target display information
1,2,3,9,

4
5
19

6

8

System

7 binary’acknowledge (INFO)

10 OTFCamddatamquity (tINFO)
11 UTC and data response (INFO)
13 safety related ack (INFO)

15 interrogation (INFO)

16 assignment mode command (INFO)
17 DGNSS corrections (INFO)

20 data link management (INFO)
22 channel management (INFO)

ipment.

$erial sentences overview

messages

N

18,21
pase station report

position report

oyage related data

address@( \
proadcast safé

However final equipment testlng should reference
00 or future edition 3 of IEC 61162-1, which will incorporate
ill be cancelled and replaced after the contents are publishe

Serial output sentence (VDM) related to re

—

VDM

Ament of
EC PAS
rmative
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B.1.2

Serial output sentences related to broadcast VDL messages

VHF Data-link messages broadcast by AIS VDO

(1,2,3,5,6,7,8,10, 11, 12, 13, 14, 15)

Addressed binary acknowledgement ABK

B.1.3 Serial output sentences NOT directly related to VDL messages
Long Range interrogation LRI, LRF

Long Range response LR1, LR2, LR3

regional channel management information ACA, [ACS optional]
alarm status ALR, TXT [existing]
B.1.4 Serial input sentences directly related to VDL messages
5 ship and voyage related data SSD, VSD

6 hddressed binary ABM

8 broadcast binary BBM

12 hddressed safety related ABM

14 proadcast safety related BBM

15 AIS interrogation request

B.1.5 Serial input sentences NO

channellassignment

AlS alaiqm ack.

Long R4

B.2 PRroposed IEC\61

B.2.1

The ABK-

BBM se

This sdg
broadcd
receive(
messag
to the e

nge interrogation

ation about the success or failure of a requests
1 messages 6 or 12. The ABK process utilizes the infq

This se

| AIR, or

d ABM
rmation
ata-link

AIR (ITU-R M. 1371 message 15) and BBM (ITU R M. 1371 messages 8 and 14) sentences.
The external application initiates an interrogation through the use of the AIR-sentence, or a
broadcast through the use of the BBM sentence. The AIS unit generates an ABK sentence to
report the outcome of the AIR or BBM broadcast process.
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$--ABK, XXXXXXXXX,a,X.X,X,Xx*hh<CR><LF>

\‘ Type of acknowledgement ®

Message Sequence Number *

ITU-R M.1371 message ID®

AIS channel of reception 2

MMSI of the addressed destination AIS unit '

NOTE 1 Identifies the distant addressed AIS unit involved with the acknowledgement. If more than one MMSI are
being addressed (ITU-R M.1371 message 15), the MMSI of the first distant AIS unit, identified in the message, is
the MMSI reported here. When the Message ID is a general broadcast (ITU-R M.1371 messages 8 or 14), this field

is null.
NOTE 2 |Indication of VDL channel upon which Message ID 7 or 13 acknowledge ived. An "A"
indicates feception on channel A. A "B" indicates reception on channel B. If not availa i
NOTE 3 |This indicates to the external application the type of ITU-R M.1371 m ytence is
addressing. Also see the message IDs listed in NOTE 4.
NOTE 4 | The message sequence number, together with the ITU-R M. S| of the
addressed AIS unit, uniquely identifies a previously received ABM, AIR, o an ABK-
sentence b used to
determing message
ID:
ITU-R
NOTE 5
0 = mespage (6 or 12) sucgessfu
1= mesEage (6 or 12) was
2 = mespage could not be|bro
3 = reqyested broad€ast o
4 = late|reception e tified by;
destination MMSY/ a¢ ype. Late
rece Edgement
that
B.2.2
This se blication
with a G blication
only — njot theA i pns that
use the|AlS.like a~¢ tiates a
radio brpadcast on the VHF Data Link (VDL) of either message 6 or 12. The AIS will make up

to four broadcasts of the message. The actual number will depend on the reception of an
acknowledgement from the addressed "destination” AIS. The default time between retries is
4 s. Retries will not be attempted more frequently than 4 s. Retries stop when the appropriate
acknowledgement (See ITU-R M.1371 messages 7 and 13.) is received. The AIS will make up
to 4 broadcasts, original broadcast plus three retires. This process could take 32 s to
complete.

The success or failure of the reception of this broadcast by the intended AIS unit is confirmed
through the use of the "Addressed and binary Broadcast Acknowledgement (ABK)" sentence
formatter, and the processes that support the generation of an ABK-sentence. The AIS is also
limited in the amount of encapsulated data that can be sent in each slot and frame. If the
length of the message would exceed five slots, or the AIS broadcast would exceed the limit of
20 RATDMA slot transmissions for the current frame, the AIS will return an ABK-sentence
with an acknowledgement of "2" — message could not be broadcast.
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1--ABM, X, X, X, XXXXXXXXX,X,X.X,5--§,Xx*hh<CR><LF>

LNumber of fill-bits ¢, 0 to 5

Encapsulated data®

ITU-R M.1371 message ID (6 or 12)

AIS channel for broadcast of the radio message 4

The MMSI of destination AIS unit for the ITU-R M.1371 message *

Sequential Message identifier %, 0 to 3

Sentence number ', 1 to 9

Total number of sentences needed to transferthe message 1, 1t09

NOTE 1 |The total number of sentences required to transfer the binary message datz it first field
specifies fhe total number of sentences used for a message, minimum value 1. Th i i ifies{the order
of this septence in the message, minimum value 1. All sentences contain the sa i . Spccessive
sentenceg may use null fields for fields that have not changed, such as fields 4/ ¢

NOTE 2 |This sequential message identifier serves two purposes. It is bth an IEC € iall message
identifier field," and it is the "sequence number" utilised by the ITU- . i 12. The
range of this field is restricted by ITU-R M.1371 to the range of 0 to 3. Wi i \ge i ifigr and the
destinatign MMSI uniquely identifies a message. The sequential me i y be he "ABK"
acknowlefigement for that sequence number is provided by Lsentence
formatter))

NOTE 3

NOTE 4 nce, 1 =
Broadcas age — one
copy sent}

NOTE 5 ty related
Text" par . [Following
sentenceg h the first
sentence the total
number o

NOTE 6 |To encapsulate, { nbe i i b€ a multiple of six. If it is not, one to five "fil] bits" are

were added to the last 6-bit coded character. This value
his cannot be a null field.

added. This param
shall be skt to zero ¥

B.2.3

An AIS M.1371
message 2 and an
ACA-septén re use.
Channe IS unit.
An AIS nel management information when the information is being|used to
manage the,operation of the VHF receivers and/or transmitter inside the AIS unit.

This sefrtenrece—is—usedto-both-enterandobtainchannet-managementinformation—AHen 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-sentence provides
the current channel management information retained by the AIS unit. The information
contained in this sentence is similar to the information contained in an ITU-R M.1371
message 22. The information contained in this sentence directly relates to the "Initialization
Phase" and "Dual Channel operation and Channel management" of the AIS unit as described
in ITU-R M.1371.
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$--ACA xIlILILa,yyyyy.yy,a lllLILa,yyyyy.yy,a,Xx,XXXX,X,XXXX,X,X,X,a,Xx,hhmmss.ss*hh<CR><LF>

Time of "in-use" change °
In-Use Flag®

Information source ’

Power level control ®

Tx/Rx mode control °

Channel B bandwidth *

Channel B®

Channel A bandwidth *
Channel A
Transition Zone Size ?
Region Southwest c9
Region Southwest corner latitude —
Region Northeast corner longitude — E/W
Region Northeast corner latitude — N/S
Sequence Number ', 0 to 9

NOTE 1 provided by the AIS, the
ACS sen the same
sequence e sequence number by|one each
time an A 4 éss shall begin again flom "0". If
the sequ ence numbers do not match ation Qi \ sentence is not relatgd to the
informatid Q espopd to an "ACA Query-sentepce" (See
IEC 6116P-1 g ‘ABA/ACS pairs for each of the storeq regional
operating s eight. When an ACS sentence i$ not sent
following
NOTE 2 | Value of 1 nautical ith a resolution of 1 nautical mile)
NOTE 3 | VHF channel nu

NOTE 4

NOTE 5

NOTE 6

NOTE 7

Value of 0, band

Value of 1 n
Value of
Value of 1, tfan

Value of 2,

B, ITU> R w1379 message 22 Channel Management broadcast geographlcal area message,
C/JE€ 6116251 AIS Channel Assignment sentence,

D,"BSC Channel 70 telecommand, and

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

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

AlS.

NOTE 9 This is the UTC time that the "in-use" flag changed to the indicated state. This field should be null when
the sentence is sent to an AlS.
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B.2.4 ACS - Channel management information Source

This sentence is used in conjunction with the ACA sentence. The ACS sentence ident
originator of the information contained in the ACA sentence and the date and time

ifies the
the AIS

received the information. The ACS sentence capability is not mandatory under IEC 61993-2.

$--ACS, X, XXXXXXXXX,hhmmss.ss,xX, XX, Xxxxx*hh<CR><LF>

UTC year
UTC month, 01 to 12
UTC day, 01 to 31

UTL at recelpt or regiondl oper ng settings

MMSI of originator

Sequence number
NOTE 1 AIS, the
ACS sen the same
sequence one each
time an A om "0". If
the seque bd to the
informatig hce" (See
IEC 6116R- regional
operating
B.2.5
This se e provides an external application with
the mea 3 obile or
base AIB ¢ d toxedquest, as many as, two messages from
one AlS S 3 s unit. The message types that|can be
requeste ges that can be requested can be found
within th 1. Improper requests may be ignore
The exte TN A s.thesintegrogation. The external application is respongible for
assessi i e/Interrogation. After receiving this sentence, [the AIS
initiates F Data Link) of a message 15 — Interrogatipn. The
success ion broadcast is determined by the external appl|cation's
assessn i eception of the ABK-sentence and future VDM-sentences
provided k ja gsentation Interface. After receiving this AlIR-sentence,|the AIS
should ‘ nessage 15 within 4 s, and the addressed AIS should take no more than
an addifi
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F$--AIR, XXXXXXXXX,X. X, X, X.X, X, XXXXXXXXX,X.X,X*hh<CR><LF>

message sub-section (Reserved for future use) s
number of message requested from station-2 2
MMSI of interrogated station-2 *

message sub-section (Reserved for future use) ®

number of second message from station-1 2

message sub-section (Reserved for future use) s

ITU-R M.1371 message requested from station-1 2

MMSI of interrogated station-1 !

NOTE 1
NOTE 2

Message 3, Position Report,

Message 5, Ship Static and Voyage related data,
Message 9, Standard SAR Aircraft Position Report,
Message 18, Standard Class B Equipment Position Report,
Message 19, Extended Class B Equipment Position Report, &
Message 21, Aids-to-Navigation Report.

Examples of messages that may be requested from a distant Al3
Message 4, Base Station Report,

Message 17, GNSS Broadcast Binary Message,
Message 20, Data Link Management//
Message 22, Channel Management:

NOTE 3 |This field is used to request a message
When requesting messages with alternative da
so that thie correct sub-division of the messagée dat
different gtructures, this field shoyld be null.

NOTE 4
second A|S. The MMSI of the se
request althird message fro

9

Identifies the first distant AIS being interrogated. Two messages can be req

Examples of messages that may be requested from a distant mobile AIS stati

d from t firsl\ AlS.

provided,
ided into

from the
e used to
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B.2.6 BBM - Broadcast Binary Message

This sentence supports generation of an ITU-R M.1371 Binary Broadcast Message (message
8) or Safety Related Broadcast Message (message 14). It provides an external application
with a means to broadcast data, as defined by the application only — not the AIS. This
message offers great flexibility for implementing system functions that use the AIS like a
digital broadcast device. After receiving this sentence, the AIS initiates a VHF broadcast of either
message 8 or 14 within 4 s. (Also, see the ABK-sentence.)

The success or failure of the broadcast confirmed through the use of the "Addressed and
binary Broadcast Acknowledgement (ABK)" sentence formatter, and the processes that
support the generation of an ABK-sentence. The AIS is limited in the amount of encapsulated

data thdt can be sent in each slot and frame. If the Tength of the messa ed five
slots, of the AIS broadcast would exceed the limit of 20 RATDMA slg for the
current |frame, the AIS will return an ABK-sentence with an ac f "2"
messagg could not be broadcast.
1--BBM, k,X,X,X,X.X,s--S,x*hh<CR><LF>
\— Number of fill-bits °, 0 ta 5
Encapsulated datg
1t09
NOTE 1 The total number of IE € p i hge to the
AIS. The i i ifi aqte ini cond field
identifies |the order of this umber of
fields. Supcessive sentenc
NOTE 2 The Sequé des 9 that is
sequentiafly assigned\a only a sequential message identifier. This is used fifferently
than the ‘Message seq sentence. This identifier is incremented for each rew multi-
sentence J is used. For the contents of a message 8 or 14 requiring multiple
sentenceg, essage gontains the same Sequential Message lIdentification nunjber. This
number is i 2 es containing portions of the same encapsulated data. This jallows for
the possi ight be interleaved with the message sentences that, taken cqllectively,
contain 4 his number also links a future ABK-sentence acknowledgemgnt to the
appropria
NOTE 3 2) = Broadcast
on AIS cHannel A , 3= i Channel A
and anotHer sent'on
NOTE 4 This’is the content of the "binary data" parameter for ITU- R M 1371 message 8 or the "Safefy related
Text" pargmeter for me . The fir D 48 following

sentences may contain up to 60 "6-bit" symbols (360 bits), |f fields 4 and 5 are unchanged from the first sentence
and set to null. The actual number of "6-bit" symbols in a sentence must be adjusted so that the total number of
characters in a sentence does not exceed the "82-character" limit.

NOTE 5 To encapsulate, the number of binary bits must be a multiple of six. If it is not, one to five "fill bits" are
added. This parameter indicates the number of bits that were added to the last 6-bit coded character. This value
shall be set to zero when no "fill bits" have been added. This cannot be a null field.
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B.2.7 LRI — Long-Range Interrogation

The long-range interrogation of the AIS is accomplished through the use of two sentences.
The pair of interrogation sentences, a LRI-sentence followed by a LRF-sentence, provides the
information needed by an AIS to determine if it must construct and provide the reply

sentences (LRF, LR1, LR2, and LR3). The LRI-sentence contains the information that

the AIS

needs in order to determine if the reply sentences need to be constructed. The LRF-sentence

identifies the information that needs to be in the reply sentences.

Longitude — E/W (south-west co-ordinate)*

Latitude — N/S (south-west co-ordinate) 4

$--LRI,X,a,xxxxxxxXXX, XXXXXxxXx, ll.1l,a,yyyyy.yy,a,llll.Il,a,yyyyy.yy,a*hh<CR><L

NOTE 1 | This is used to bind the contents
immediatgly follow the LRI sentence and use
the sequg
After "9"
Long-rang

NOTE 2
the AIS u
either:

When the|

NOTE 3
null wher
provide th

NOTE 4
the north-

nce shall
ncrement
hcrement.
brent, the

hg affects
sponds if

is field is
essary to

hgitude of
note 2.)
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