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

Part 2: Self-organising time division multiple access

(SOTDMA) techniques
FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cpmprising
all ngtional electrotechnical committees (IEC National Committees). The object~of IEC is to| promote
internfitional co-operation on all questions concerning standardization in the electrical‘ahd electronicffields. To
this ehd and in addition to other activities, IEC publishes International Standards,"Technical Spedffications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to| as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; any IEC, National Committee |nterested
in thg subject dealt with may participate in this preparatory work. International, governmental [and non-
govermmental organizations liaising with the IEC also participate in this, preparation. IEC collaborat¢s closely
with the International Organization for Standardization (ISO) in accordance with conditions deteqmined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matters.express, as nearly as possible, an intgrnational
consehsus of opinion on the relevant subjects since each .technical committee has representation from all
interegted IEC National Committees.

3) IEC Plublications have the form of recommendations for, international use and are accepted by IEQ National
Comnlittees in that sense. While all reasonable efforfs.are made to ensure that the technical contgnt of IEC
Publidations is accurate, IEC cannot be held responsible for the way in which they are used dr for any
misinterpretation by any end user.

4) In order to promote international uniformity, {EC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any djvergence
betwepn any IEC Publication and the corrésponding national or regional publication shall be clearly indicated in
the lafter.

5) IEC itgelf does not provide any attestation of conformity. Independent certification bodies provide gonformity
assespment services and, in some-areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All us¢rs should ensure thatthey have the latest edition of this publication.

7) No liapility shall attach to JIEC or its directors, employees, servants or agents including individual experts and
membiers of its technical'‘committees and IEC National Committees for any personal injury, property damage or
other |[damage of @any- nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arisingh\out of the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publigations.

8) Attentlon, is_drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International  Standard IEC 62287-2 has been prepared by IEC technical
committee 80: Maritime navigation and radiocommunication equipment and systems.

This second edition cancels and replaces the first edition published in 2013. It constitutes a
technical revision.

This edition includes the following significant technical change with respect to the previous
edition: the introduction of transmission of Message 27 on channels 75 and 76 for the long
range application by broadcast.
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The text of this document is based on the following documents:

FDIS Report on voting
80/827/FDIS 80/836/RVD

Full information on the voting for the approval of this document 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 2.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION

EQUIPMENT AND SYSTEMS - CLASS B SHIPBORNE EQUIPMENT

OF THE AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

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

1 Scope

This pdrt of IEC 62287 specifies operational and performance requirements~met

testing

(AIS) ed
describé

associa

The ma

the Clas

e (Coveg

e only

e requ

e requ

e has
e has

e has

This do

mandat

2 Nol

The foll
content
cited ap

bnd required test results for Class B "SO" shipborne automatic identifications
uipment using self-organising time division multiple access (SOTDMA) techni

ed IEC International Standards and existing national standards,as“applicable.

n differences between Class B "CS" (IEC 62287-1) and,Class B "SO" units
S B llSOll

rs all 25 kHz channels listed in Recommendation IFU-R M.1084-5,
uses the internal GNSS — no position sensor input/is allowed,

ires use of VDL Message 17 for correction ofithe internal GNSS,
ires a presentation interface,

pdditional reporting intervals, down to, 55,

fwo power settings, with a high levélof 5 W, and

the capability to transmit binary-messages.

bry carriage requirement of AIS under SOLAS Chapter V.

mative references

pwing documents are referred to in the text in such a way that some or all
constitutes requirements of this document. For dated references, only the

any amendments) applies.

hods of
system
gues as

bd in Recommendation ITU-R M.1371. This document takes -into account other

are that

cument is applicable for AIS equipment used on craft that are not cover¢d by a

of their
edition

plies..For‘'undated references, the latest edition of the referenced document (ipcluding

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

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

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 — Performance requirements, methods of testing and
required test results

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 1: Single talker and multiple listeners
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IEC 61993-2, Maritime navigation and radio communication equipment and systems -
Automatic identification systems (AlIS) — Part 2: Class A shipborne equipment of the automatic
identification system (AIS) — Operational and performance requirements, methods of test and
required test results

ITU Radio regulations:2012

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

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

ITU-R Recommendation M.1371-5:2014, Technical characteristics for am “altomatic
identification system using time division multiple access in the VHF maritime mobile bgnd

3 Terms, definitions and abbreviated terms

3.1 T[rms and definitions

No termls and definitions are listed in this document.

ISO and IEC maintain terminological databases for use )in standardization at the fpllowing
addressles:

e |EC [Electropedia: available at http://www.electropedia.org/

e |SO|Online browsing platform: available at*htip://www.iso.org/obp

3.2 Abbreviated terms

AIS automatic identification system

BER bit error rate

BIT built-in integrity tests

BT bandwidth time

COG course over)ground

CRC cyclic redundancy check

CSsD compass safe distance

DGNSS differential global navigation satellite service
DLS data link service

DSC digitat-setectivecalting

EUT equipment under test

FM frequency modulation

GMSK gaussian minimum shift keying

GNSS global navigation satellite service

IMO International Maritime Organization
ITDMA incremental time division multiple access
ITU International Telecommunication Union
LME link management entity

MAC medium access control

MMSI maritime mobile service identity

NM nautical mile (1 NM =1 852 m)


http://www.iso.org/obp
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NRZI non return to zero inverted

(O] open systems interconnection model

PER packet error rate

Pl presentation interface

RAIM receiver autonomous integrity monitoring
RATDMA random access time division multiple access
RF radio frequency

RR Radio Regulations

Rx Receive

SAR Search and rescue

SINAD signal interference noise and distortion ratio
SOG speed over ground

SOTDMA self organised time division multiple access
TDMA dime division multiple access

Tx Transmit

uTC universal time co-ordinated

VDL VHF data link

VHF very high frequency

VSWR voltage standing wave ratio

VTS vessel traffic services

4 General requirements

4.1 General
4.1.1 Capabilities of the Class-B-"SO" AIS

The Clgss B "SO" AIS shall, improve the safety of navigation by assisting in the gfficient
navigatipn of ships and small’ craft, protection of the environment, and operation of vessel
traffic services (VTS).

The Cldss B "SO"+AIS station shall be inter-operable and compatible with all AIS |stations
operating on theMAIS VHF Data Link. In particular, Class B "SO" AIS stations shall not
degraddg the integrity of the AIS VHF data link.

The ClalssB’ "SO" AIS shall be capable of providing information from the craft, automatically,
continuotsly and with the required accuracy and update rate

e in a ship-to-ship mode for collision avoidance,
e as a means for littoral States to obtain information about the craft, and

e as a VTS tool, i.e. ship-to-shore (traffic management).

4.1.2 Quality assurance
(See 10.1.1)

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


https://iecnorm.com/api/?name=7f2d2f30c8c980df76d156901f79e833

IEC 62287-2:2017 © IEC 2017 -13 -

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

4.1.3 Safety of operation

(See 10.1.2)

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

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

4.1.4 Additional features

(See 10.1]3, 13.7)

Where pquipment provides a feature that is additional to the minimum, ‘requiremepts and
options [ of this document, the operation and, as far as is reasonably practicable, the
malfunction of such additional features shall not degrade the performance of the equipment.

4.1.5 Functionality
The equlipment shall operate in three modes (see 7.3.4.3):

e autonomous (default mode);

e assigned;

e interrogation.

4.2 Manuals

(See 10.1[1)

The manuals shall include

e the fype of external connectors, if applicable,

o the information for correet installation and positioning of the antennas, and

e the information for compass safe distance.

4.3 Marking and.identification

(See 10.1}1)

In additiondo the requirements of IEC 60945:2002, 4.9, the markings shall include

o details of the power supply from which the equipment is intended to be operated, and
o if applicable, the date by which batteries need to be replaced.

5 Environmental, power supply, interference and safety requirements

(See Clause 9)

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

e inter-unit connection (electrical interfaces other than IEC 61162-1, for instance
IEC 61162-450, are permissible);
e power supply;

o extreme power supply;
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excessive conditions;

power supply short-term variation and power supply failure;
durability and resistance to environmental conditions;
interference;

electromagnetic compatibility;

compass safe distance;

safety precautions;

protection against accidental access to dangerous voltages;

electramagnetic radiofrequency radiation

The Clapgs B "SO" AIS shall not enter an undefined or unstable state in case of under Joltage.

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

a)
b)
c)
d)

portable;
protected from the weather;
exposed to the weather;

subinerged or in continuous contact with sea water.

The Cldss B "SO" AIS shall be tested for compliance with~the environmental, power| supply,

special purpose and safety requirements of IEC 60945

AlS equipment declared for protected installation-shall meet the requirements desgribed in
Table 3, column "Protected"”, of IEC 60945:2002;

expgsed AIS equipment shall meet thé fequirements described in Table 3,|column
"Exgosed", of IEC 60945:2002;

portable AIS equipment shall meet,the requirements of Table 3, colums "Protegted" or
"Exposed", as appropriate, of IEC 60945:2002.

In addition, the AIS installation;"when operating, shall not be damaged by the effects |of open

circuited or short circuited antenna terminals.

6

6.1

(See 10.1[1)

The Clags\B "SO" AIS shall comprise

Performance requirements

nternal processes

a communication processor, capable of operating in the VHF maritime mobile service
band,

at least one transmitter and two receiving processes for TDMA operation,
a third receiving process for DSC channel management,

a means for automatic channel switching in the maritime mobile band (by Message 22 and
by DSC) — manual channel switching shall not be provided —, and

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


https://iecnorm.com/api/?name=7f2d2f30c8c980df76d156901f79e833

IEC 62287-2:2017 © IEC 2017 -15 -

6.2 Operating frequency channels

(See 10.3)

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

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

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

6.3 nternal GNSS receiver for position reporting

(See 10.4)

The Cldss B "SO" AIS shall have an internal GNSS receiver as the only.’source for position,
COG and SOG except for test purposes.

The intdrnal GNSS receiver shall meet the following requirements (©f,a receiver as spefcified in
IEC 61108 (all parts):

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

e position update;

e intenference susceptibility;

o statys indications (RAIM optional);

o WG$-84 datum positions.

The intdrnal GNSS receiver shall be capable of being differentially corrected by Message 17.

Optionally, in addition to Message*17, the Class B "SO" AIS may be differentially corrgcted by
a radio |beacon. If the radio beacon option is implemented, it shall be tested in accprdance
with IEQ 61108-4.

6.4

dentification

(See 10.8/3)

For the |purpose of ship and message identification, the appropriate maritime mobile| service
identity (MM$S1) number shall be used.

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

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

6.5 AIS Information

6.5.1 Information content

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

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

e name of ship;

» type

of ship;

IEC 62287-2:2017 © IEC 2017

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

e call sign;

e dimensions of ship and reference for position.

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

such tha

6.5.1.2
The list
e ship
e UTC
e cour
e spes

e true
6.5.1.3

The foll

rtransmissionsare mhibitedwithrthisdefauttsetting:
Dynamic (Message 18)

of dynamic information shall include the following:

second when position fix was generated;
se over ground (COG) from internal GNSS;
d over ground (SOG) from internal GNSS;
heading (optional).

Configuration information (Message 18)

provided by flag settings in Message 18:

e type
e avai
e avai
e abili

e abili
6.5.2
(See 10.5

The rep
data ha

of AIS Class B unit;

ability of minimum keyboard/display facility;
ability of DSC Channel 7Qeceiver;

y to operate in the marine VHF band;

y to process channel*management Message 22.

Information reporting intervals

12, 10.6)

5 been amended, or upon interrogation.

s position with accuracy indication and integrity status;

bwing information about configuration and options active in the specific unit

ortingsinterval for Static and Voyage related information shall be every 6 mi

shall be

n, when

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

Table 1 — Dynamic information autonomous reporting intervals for Class B "SO" AIS

Nominal Increased
Condition reporting reporting
interval interval
Class B "SO" AIS Mobile Equipment moving < 2 kn 3 min 3 min
Class B "SO" AIS Mobile Equipment moving at 2 kn to 14 kn 30s 30s
Class B "SO" AIS Mobile Equipment moving at 14 kn to 23 kn 15 s 30s
Class B "SO" AIS Mobile Equipment moving > 23 kn 5s 156s
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The Class B "SO" AIS shall follow the rules set by Recommendation ITU-R M.1371, and shall
increase the reporting interval to "increased reporting interval" in accordance with Table 1
when less than 50 % of the slots of each of the last four consecutive frames are free. When
more than 65 % of the slots of each of the last four consecutive frames are free, the Class B
"SO" AIS shall report at the "nominal reporting interval".

An assignment command, received by Message 16 or Message 23, may decrease or increase
the reporting interval defined by Table 1 (see 4.1.5).

A report

An assi

ing interval of less than 5 s shall not be required.

nment using Message 16 has priority over an assignment using Message 23.

When th
maintair

6.5.3

(See 10.2,

Short s4
shall no

NOTE |IN
AlS equip

6.5.4
(See 10.6]

The AIS

6.6 Alarms and indications, fall-back arrangements

(See 10.7]

6.6.1

The Clags B "SO" AIS shall have BIIT which monitor the processes listed in Table 2.

Any BII

The Cla

e BIIT determines that the position sensor is unavailable, the Class B "SO" A
a reporting interval of 3 min (see 6.6.1).

Short safety-related messages
2.5)

fety-related messages as described in Recommendation ITU-R M.1371 (Mesg
t be provided.

O COMSAR.1/Circ.46:2009-02 advises that "short safety-related messages should not be incor
Iment because there is no SAR infrastructure in place to acéommodate them".

Permissible initialisation period

)

unit shall be operational within 2 min of switching on.

)
Built-in integrity tests (BIIT)

[ failure shall'set the error indicator as defined in 6.7.1.

ks B-"'SO" AIS reacts to BIIT malfunctions as indicated in Table 2.

IS shall

age 14)

porated in
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Table 2 — BIIT and reaction to malfunctions

Test Reaction to malfunction

AIS: Tx malfunction Stop transmission

AIS: Antenna VSWR exceeds limit | Continue operation

AlS: Rx channel 1 malfunction Stop transmission on affected channel

AIS: Rx channel 2 malfunction Stop transmission on affected channel

AlS: Rx channel 70 malfunction Continue operation?

AIS: general failure Stop transmission

AC T ot Com et . e i i
nIo. UT'v Oyllb mrvanu LUTTLTTIUT UpTTativlit UOIIIB mumnmcur UT oTITTapiiure

synchronisation

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

AIS: no sensor position in use Continue operation at 3 minute reporting ifiterval

AIS: no valid SOG information Continue operation using SOG =1 023

AlS: no valid COG information Continue operation using COG = 3,600

AIS: Heading lost/invalid Continue operation using Heading = 5112

a8 Alarm may be enabled/disabled depending on system configuration.

Alarm messages shall be output via a presentation interface:

. alarlw codes and descriptive text shall be compliant with IEC 61993-2;
o the al

e actiye alarms shall be output via the presentation interface upon occurrence and rgpeated
everly 30 s;

arm message protocol shall be compliant with IEC 61162-1;

e non-active alarm messages shall be’repeated every 60 s;
e upon a relevant system status:change, an appropriate alarm message shall be output.

6.6.2 Transmitter shutdown procedure

An automatic transmitter.hardware shutdown procedure and indication should be proyided in
case a fransmitter continues to transmit for more than 2 s. This shutdown procedurg should
be independent of -software control.
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6.6.3 Position sensor fallback conditions

Priorities and affected position report data (refer to Recommendation ITU-R M.1371-5) shall
be as in Table 3.

Table 3 — Position sensor fallback conditions

Affected data in Message 18
o
> a
= c u_“-, £ =
o Position sensor status 0 2 8 = Position
= = 7} =
o 3 g @ E Latituderongitude
oo £
o - x
©
1. |interfjal DGNSS in use (corrected; Message 17)° 1b UTC-s |1/0° Lat/Lonl/ (intefnal)
2. |internal DGNSS in use (corrected; e.g. beacon)? 12 UTC-s |1/0° Lat/Lon (interlnal)
3. |internal GNSS in use (uncorrected)® ob UTC-s |1./,0¢ Lat/Lon (interlnal)
4. | no sgnsor position in | dead reckoning position 62 Default to +91/+181
use
no position 0 63 0

a If RAIM available "1"; if not, default "0".
b The pesition accuracy flag shall be set as defined in ITU-R M.137.1-5:2014, Annex 8, 3.16 Message 1§.
¢ Applidable in all configurations (minimum requirement).

Appligable only if (optionally) a beacon receiver is proyided.

The AI$ shall automatically select the “position sensor status with the highest| priority
availablg. If data availability changesythe AIS shall automatically switch to the position sensor
status with the highest priority available after 5 s when switching downwards, or 30|s when
switchinlg upwards. During this period, the latest valid position sensor status shall be used for
reporting.

6.7 User interface
6.7.1 Indication.and display

(See 10.8/1)

The Clars B."SO" AIS shall be provided with the following indicators:

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

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

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

e not display messages addressed to other stations, and

o display active alarm conditions.
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Static data input

3)

Means shall be provided to input and verify the static data prior to use.

It shall not be possible for the user to alter the MMSI once programmed.

6.7.3

(See 10.2

External interfaces

1.2)

To enable a user to access, select and display the information on a separate system, the

Class B

The fori
interfacq
parame

NOTE A
specified

The Clg

"SO" AIS shall be provided with at least one interface.

s may be implemented such as IEC 61162-450. The electrical, and
ers shall be as specified by the manufacturer.

Hditional optional digital interface network IEC 61162-3 parameter group. mumbers equivalg
hetwork IEC 61162-1 sentences are described for information in Annex G-

ss B "SO" AIS may be provided with an interface to ‘input heading sensor

provided, the input interface for sensor data shall be compliantywith IEC 61162-1.

6.8 P
(See 8.5.

The Cla

rotection from invalid control commands

)

ss B "SO" AIS shall not accept control:)¢commands sent from stations with inva

station MMSI. Before accepting and processing the Messages 4, 16, 17, 20, 22 and
unit shgll check the MMSI of the sender. _station. When the MMSI is "00xyyyyyy" wh
between 2 and 7, the unit shall accept and process the received command, otherwise
shall ignore it.

7 Teghnical requirements

7.1 (General

Clause [f covers layers- 1 to 4 (physical layer, link layer, network layer, transport laye

open sy

Figure 1

stems interconnection (OSI) model.

illustrates the layer model of an AIS station (physical layer to transport layer)

layers or the applications (session layer to application layer):

nats and protocol for this data stream shall be as defined by IEC 61162-1. Additional

bhysical

nt to the

data. If

lid base
23, the
lere x is
the unit

r) of the

and the
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Application layer

Presentation layer

Session layer

Transport layer

Network layer

«
CHANNEL 1 CHANNEL 2
yaN
Link layer LME Link |@{ME
Link layer DLS Ig'{{&\\ayer DLS
Link layer MAC “Link layer MAC
Physical Iaye\Q; Physical layer
)
Rx1° | Tx1r2 Rx 2
AN

Figure 1 — OSI layer model

7.2 Physical layer
7.21 General

The physical tayer is responsible for the transfer of a bit-stream from an originator oyt, on to
the data link) In addition to the specific requirements of 7.2, the physical layer shall be
designetl invaccordance with Recommendation ITU-R M.1371.

7.2.2 Receiver characteristics
(See 11.2, 11.3.1)

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

Receiver parameters Values
Results Wanted signal Unwanted signal(s)
Sensitivity 20 % per —107 dBm normal -
—101 dBm extreme
—104 dBm at + 500 Hz
offset
Error at high input levels 2 % per —77 dBm -
10 % per -7 dBm -
Co-channel rejection 20 % per —101 dBm —111 dBm
-111 dBm at
+1 kHz offset
Adjacent channel selectivity 20 % per —101 dBm -31 dBm
Spurioup response rejection 20 % per —101 dBm -31 dBm
Intermogulation response rejection 20 % per -101 dBm -36 dBm
Blocking and desensitization 20 % per —101 dBm =23 dBm (< 5 MH3)
—15 dBm (> 5 MH3%)
Spuriouf emissions —-57 dBm 9 kHz to 1 GHz
—47 dBm 1 GHz to 4 GHz

7.2.3 Other characteristics

7.2.31 General transceiver characteristics

(See Clayse 11)

General transceiver characteristics shall be:as specified in Table 5.

Table 5 — Transceiver characteristics

Symbol Parameter name Low setting High setting

PH.RFR Regional frequencies (range of frequencies within 156,025 MHz 162,028 MHz
RR:2012, Appendix 18)

PH.CHS Channel spacing\(encoded according to RR:2012, 25 kHz 25 kHz
Appendix 18 with' footnotes)

PH.AIS1 AIS 1 (default channel 1) (2 087)2 161,975 MHz 161,979 MHz

PH.AIS2 AIS 2((default channel 2) (2 088)2 162,025 MHz 162,025 MHz

PH.BR Bit rate 9600 bit/s 9600 bit/s

PH.TS Tfaining sequence 24 bits 24 bits

PH.TxBT Transmit BT product ~0,4 ~0,4

PH.RxBT Receive BT product ~0,5 ~0,5

PH.MI Modulation index ~0,5 ~0,5

PH.TxP Transmit output power 1TW 5W

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

7.2.3.2 Channel operation

(See 10.2.1.1)

The AIS shall be capable of receiving on two parallel channels and transmitting on two
separate channels. Two separate TDMA receive channels or processes shall be used to
receive simultaneously information on two independent frequency channels. One TDMA
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transmitter shall be used to alternate TDMA transmissions on two independent frequency
channels.

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

7.2.3.3 Bandwidth

(See 11.1.3)

The Class B "SO" AIS shall operate on 25 kHz channels according to Recommendation
ITUR M.1084-5 and ITU Radio Regulations:2012, Appendix 18.

7.2.3.4 Modulation scheme

(See 11.1,4)

The maodulation scheme is bandwidth adapted frequency modulated”\Gaussian | filtered
minimum shift keying (GMSK/FM). The NRZI| encoded data shall berGMSK codeq before
frequenty modulating the transmitter.

7.2.3.5 Training sequence
(See 11.1[4)

Data transmission shall begin with a 24-bit demodulator training sequence (prgamble)
consisting of one segment synchronisation. This segment shall consist of alternating zeros
and ongs (0101....). This sequence always starts withya 0.

7.2.3.6 Data encoding

(See 12.4)

The NREI waveform is used for data‘encoding. The waveform is specified as giving a|change
in the leivel when a zero (0) is encountered in the bit stream.

Forward error correction, interleaving or bit scrambling is not used.

7.2.3.7 DSC operation

(See Anngx A)

The Clgss B "SO" AIS shall be capable of receiving DSC channel management commands
(see Anhex A):

DSC 3 £ i o Ll | +=l ol ry 1 S ol +
recetve—rohmcon—snan—10¢€ PTOUVIUTU " at TCast 1T atiutualtot i

specified in ITU-R M.1371-5:2014, Table 45.

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

7.2.4 Transmitter requirements

(See 11.1, 11.3.2)

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

IEC 62287-2:2017 © IEC 2017

Transmitter parameters Requirement Condition
Frequency error +500 Hz normal
+1 000 Hz extreme
Carrier power, high setting Nominal high transmit power shall be Conducted
5W.
+1,5 dB normal test conditions
+3 dB extreme test conditions
Carrier power, low setting Nominal low transmit power shall be Conducted

1W.

+1,5 dB normal test conditions

+3 dB extreme test conditions

Modulatiojn spectrum -25 dBc Af, > +10 kiHz

-70 dBc 125 kHz < Af_ < £62,94 kHz

slotted transmissions

Modulation accuracy < 3 400 Hz normal and extreme Bit 0, 1

2 400 Hz + 480 Hz normal and extremg./| Bit 2, 3

2 400 Hz + 240 Hz normal +480 Kz Bit4 ... 31

extreme Bit32...199 0101

;X7t:teoml-éz + 175 Hz normal ) £350 Hz Bit 32 ... 199 00001l11

2 400 Hz £ 240 Hz normal $480 Hz

extreme
Transmitter attack behaviour attack time < f\ms P,—1dB

PSP on®1,5dB

(Fpom €83.4 kHz) < f, < (F, . + 3,4 kHz) | Py > (P, — 30 dB)
Transmitter release behaviour Release time < 1 ms P, to -50 dB

F om — 3.4 kHz) <f_ < (F, . + 3,4 kHz) | P, > (P, —30dB)
Spurious pmissions —-36 dBm 9 kHz ... 1 GHz

-30 dBm 1 GHz ... 4 GHz
7.3 Ljnk layer

(See Clayse 42)
7.3.1 L1‘\%le'n'e'rai

The link layer specifies how data shall be packaged in order to apply error detection to the

data transfer. The link layer is divided into three (3) sub-layers.

e Link sub-layer 1: medium access control (MAC)

e Link sub-layer 2: data link service (DLS)

e Link sub-layer 3: link management entity (LME)

7.3.2

7.3.21

The MAC sub-layer provides a method for granting access to the data transfer medium, i.e.
the VHF data link. The method used shall be a time division multiple access (TDMA) scheme

Link sub-layer 1: medium access control (MAC)

General
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using a common time reference. The medium access control sub-layer shall be designed in

accorda

7.3.2.2

nce with Recommendation ITU-R M.1371.

Synchronisation

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

The Class B "SO" AIS shall meet the timing requirements set out in Recommendation ITU-R

M.1371 for UTC direct and indirect.
7.3.2.3 VDL access
(See 11.1[5)
The trapsmitter shall begin transmission by turning on the RF power immediately after slot
start (74).
The transmitter shall be turned off after the last bit of the transmission packet has|left the
transmifting unit; nominal transmission end is Tg (assuming 1 stuffing bit).
A
SRS | = T O K\Y /
Pl e L L N L .
-1dB |T" 7T TTTRTTTTTT N ’ ’
)
-3dB [------70 ro---oo-o- N\
: xO
i o
~50dB [--------- :____('_jO_ ______________________
! . -
Tp! Tg1, Sds2 TGE
T E :
: ! Training Start i
=~ sequence flag

The acc

Figure 2 — Power versus time mask

ess to the medium is performed as shown in Figure 2 and Table 7.

IEC
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Table 7 — Definitions of timing for Figure 2

Reference bits Time Definition
ms
T, 0 0 Start of transmission slot. Power shall NOT exceed
—-50 dB of P  before T,
Ty Oto6 | 0to 0,625 Power exceeds —50 dB of P
Ty Tgy 6 0,625 Power shall be within +1,5 or =3 dB of P
Tgy 8 0,833 Power shall be within +1,5 or -1 dB of P  (start of
training sequence)
Te (includes 233 24,271 Power shall remain within +1,5 or —1 dB of Py during the
1 stuffing bit) neriod T__ta T
=4 J B E
Te includes 241 25,104 Power shall be =50 dB of P and stay below thi$
1 gtuffing bit)
Tg 256 26,667 Start of next transmission time period
7.3.2.4 VDL state
(See 13.5))

Each sljt can be in one of the following states.

e Fre
exte
free
ITU-

e Inte
trang

e Exte

e Ava
cand

e Una
canrf

7.3.3
The DLJ

e data

e data

: meaning that the slot is unused within the reCéjiving range of the own sta
rnally allocated slot that has not been used dufing the preceding 3 frames i
slot. This slot may be considered as a candidate slot for use by own station

R M.1371-5:2014, Annex 2, 3.3.1.2);

rnal allocation: meaning that the slotis.allocated by own station and can be
Emission;

rnal allocation: meaning that the\slot is allocated for transmission by another

lable: meaning that the slot\is externally allocated by a station and is a
idate for slot reuse (refer. to;ITU-R M.1371-5:2014, Annex 2, 4.4.1);

ot be a candidate for slot reuse (refer to ITU-R M.1371-5:2014, Annex 2, 4.4.1
Link sub-layer 2/ data link service (DLS)
b sub-layer.provides methods for

link activation and release,

transfer, or

lion. An
5 also a
refer to

ised for

station;

possible

vailable: meaning that'the slot is externally allocated by a station. An unavailable slot

).

e erro

The data link service sub-layer shall be designed in accordance with Recommendation
ITU-R M.1371.

7.3.4

7.3.41

Link sub-layer 3: link management entity (LME)

General

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

The link management entity sub-layer shall be designed in accordance with Recommendation
ITU-R M.1371.
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7.3.4.2 Access algorithm for transmissions

(See 10.2.2.6)

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

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

The total number of slots for Class B "SO" transmissions of Messages 6, 8, 25 and 26 shall
not exc d26 lots per
Messagg.

Class B "SO" shall transmit Messages 6, 8, 25 and 26 within 30 s and Message 7(and 13
within 4(s, in response to addressed Message 6 and 12.

Class B "SO" shall pre-announce Messages 6, 7, 8, 13, 25 and 26 by using the| ITDMA
communications state in a scheduled Message 18 if a Message 18.is‘available in the fequired
transmission interval. Otherwise, RATDMA should be used.

Class B "SO" shall not retransmit Message 6 if no acknowledgement by Message 7 is
received.

7.3.4.3 Modes of operation
7.3.4.3.1 Three modes
There shall be three modes of operation:

e autonomous (default mode);
e assigned;

e intenrogation.

7.3.4.3.2 Autonomous

(See 10.2/1)

In the "gutonomous™and continuous" mode of operation, the Class B "SO" AIS shall fransmit
Message 18 fofscheduled position reporting and Message 24A and 24B for sta'tic data
reportinfj. Message 24B shall be transmitted within 1 min of Message 24A transmission.

The Cldss.B "SO" AIS shall be able to receive and process Messages at any timg except
when affected by its own transmission.

7.3.4.3.3 Assigned

(See 12.6.5)

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

The assigned mode shall affect only the reporting interval of Message 18, and no other
behavior shall be affected. Class B "SO" AIS shall maintain a reporting interval of 6 min for
Message 24A and 24B, regardless of any assignment command.

Class B "SO" AIS shall be put in the assigned mode when all of the following criteria apply:
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e it is in the geographic area specified in Message 23;

e the "type of ship and cargo type" parameter is as specified in Message 23;

o the "station type" parameter is as specified in Message 23.

The Mode Flag in Message 18 is set to "1" when in assigned mode. Class B "SO" AIS shall
apply a random time-out of between 4 min and 8 min to the assigned mode. This time-out is
refreshed every time an assigned mode command is received. After the time-out has elapsed,

Class B

"SO" AIS shall return to autonomous mode.

A Message 16 assignment takes precedence over a Message 23 assignment. When in a
Message 16 assigned mode, Message 23 shall be ignored.

Any ing
assignm

lividual assignment command received shall take precedence over pany
ent command received, i.e. the following cases shall be applied:

o if Mgssage 22 is individually addressed, the Tx/Rx mode field setting of M€ssage

take

e a M
Mes
time
Mes

7.3.4.3.

(See 10.2,

Class B

A Class

An autg
respons|

precedence over the Tx/Rx mode field setting of Message 23;

bssage 23 assignment of the "Tx/Rx mode" field setting takes precedence
sage 22 geographic "Tx/Rx mode" field setting. When the- Message 23 assig

group

P2 shall

over a
nments

tout, the Class B "SO" reverts to the geographic/,"Fx/Rx mode" defined by

sage 22.
1 Interrogation
3)

"SO" AIS shall respond to interrogations forMessages 18, 19, 24A and 24B.
B "SO" AIS shall not have the capability to interrogate other stations.

nomous interrogation has no offset and the Class B "SO" AIS selects the
e by applying the access algorithm as described in 7.3.4.2. The response

transmifted within 30 s of the interrogation.

An assigned interrogation has an offset that determines the slots for the response.

The res

received.

Interrog
shall be

7.3.4.4

(See 10.2

slots for
shall be

ge was

ponse shall bg jtransmitted on the channel where the interrogation messg

ptions for’ the same message received before own response has been trapsmitted
ignered.

— VDbt Messageuse

.2)

The Messages defined in ITU-R M.1371 shall be used by Class B "SO" AIS as detailed in

Table 8.
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Table 8 — Use of VDL Messages by a Class B "SO" AIS

ITU-R
Message No. Name of message M.1371-5:2014 R/P (0] T Remark
Annex 8
ref.
Reserved for future use. If
0 Undefined None Yes | Yes No CRC checksum is correct,
output on PI.
Position Report
1 (Scheduled) 3.1 Yes | Yes No
Position Report
2 (Assigned) 3.1 Yes | Yes No
3 Position Report (When 31 Yes | Yes NO
interrogated) ’
4 Base Station Report 3.2 Yes | Yes No
Static and Voyage
5 Related Data 3.3 Yes | Yes No
6 Addressed Binary 3.4 Yes | Yes Yes | (1)Only if addressefd to own
Message (1) station.
7 Binary Acknowledge 3.5 Yes | INF Yes- | (2) An ABK Pl Messfage shall
(1) (2) be sent to the Pl even if no
Message 7 has been
received
8 Binary Broadcast 36 Yes | yé¢ Yes
Message
9 Star_u_iard SAR Aircraft 37 ves. ['Yes No
Position Report
. Operational procesq not
10 UTC and Date Inquiry 3.8 No No No defined by ITU-R M|1371.
11 UTC/Date Response 3.9 Yes | Yes No
12 Addressed Safety 3.10 Yes | Yes No (3) Only if addressef to own
Related Message (3) station.
13 Safety Related 3,11 Yes | INF Yes
Acknowledge (3)
14 Safety Related 3.12 Yes | Yes No
Broadcast Message
15 Interrogation 3.13 Yes | INF No (4) A Class B "SO" AIS unit
(4) shall respond to intgrrogation
for Messages 18, 19, 24 A
and 24 B but shall not
interrogate other unjts.
(5) Class-B SO AlSshall
. receive and procesq only if
16 Agsigned Mode 3.14 Yes INF No the message is senf from a
Command (5) . ) .
station with a valid pase
station MMSI
Yes | INF (6) May be provided on other
7 DGNSS 3.15 ) | () No | Lorts of the PI: INF
18 Standard Class B 3.16 Yes | Yes Yes
Equipment Position
Report
19 Extended Class B 3.17 Yes | Yes Yes | (7) Only when interrogated
Equipment Position (7)
Report
20 Data Link Management | 3.18 Yes | INF No
Message (5)
21 Aids-to-Navigation 3.19 ves | Yes No
Report
29 Channel Management 390 Yes INF No
Message (5)
23 Group Assignment 3 91 Yes INF No

Command
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ITU-R
Message No. Name of message M.1371-5:2014 R/P o T Remark
Annex 8
ref.
24A/24B Static Data Report 3.22 Yes | Yes Yes
(8) Only if broadcast or
addressed to own station
25 Single slot binary 393 Yes Yes Yes [ (9) Use ABM or BBM
message (8) (9) | sentence indicating Message
25/70 in message ID field to
initiate
(10) Only if broadcast or
) ) addressed to own station
Multiple slot binary N N
26 message with 3.24 Yes ('1°0°) ('1"1°) (TTyUse ABM or BEM
Communications State senten_ce indicating M(_essage
26/71 in message ID field to
initiate
Position report for long- Yes | (12) When ong-range
27 range applications 3.25 No No (12) | broadcast enabled
Reserved for future |use. If
28-63 Undefined None Yes | Yes No CRC checksum is c¢rrect
output on PI.
Key

R/P Rgceive and process internally, e.g. prepare for output via PI, act upon the received information, and
usp the received information internally.

(0] Odtput Message content via Pl using Pl VDM Messages
T Transmission by own station: "Yes" = either allowed or required; "No" = shall not be transmitted

INF VOL Message may be output via Pl using a Pl VDM 'Message for information only. This functiogn may be
suppressed by configuration setting.

(x) Nymbers in parenthesis refer to the comment in column Remark.

For Megsages 6, 8, 25 and 26, the Class B "SO" AIS transmissions shall not exceed 3[ slots in
a framel| If either case is exceeded; the Class B "SO" AIS shall generate an ABK jwarning
sentencg.

7.4 I\Jetwork layer
a

(See Clauyse 13)
7.4.1 General

The netWork-layer shall be used for

e estaplishing and maintaining channel connections,

e managing priority assignments of Messages,
o distributing transmission packets between channels, and

e resolving data link congestion.

The network layer shall be designed in accordance with Recommendation ITU-R M.1371.

7.4.2 Management of regional operating settings

All stored regional operating settings shall be time/date-tagged. The operating settings shall
be tagged to indicate the method by which the information was received (TDMA Message 22
or DSC telecommand).

The Class B "SO" AIS shall continuously verify regional settings to determine if
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e the nearest boundary of the regional operating area of any stored regional operating
setting is more than 500 NM away from the current position, or

e any stored regional operating setting was older than 24 h.

If either of the above conditions is met, the stored regional operating setting shall be erased
from the memory.

The regional operating settings set shall be handled as a whole, i.e. a change requested for
any parameter of the regional operating settings shall be interpreted as a new regional
operating setting. However, in case that the narrow bandwidth (12,5 kHz) operation is
requested, the AIS shall continue the wide bandwidth operation (25 kHz) while accepting
other parameter changes.

The Cldss B "SO" AIS shall not accept any new regional operating setting whieh “ingludes a
region fthat does not conform to the rules for regional operating areas) 1aid| out in
ITU-R M.1371.

When 4 new regional operating setting overlaps or matches an existing setting, the new
setting $hall be adopted and the existing setting shall be erased from(memory.

A new rggional operating setting may be adjacent to an existing\tegional operating setfing and
share § common boundary. This shall not lead to the erasure of the existing regional
operating setting.

Subsequently, the AIS shall store a new, accepted. regional operating setting in gne free
memory| location of the eight memories for regional operating settings. If there is|no free
memory| location, the most distant regional operating setting shall be replaced by the new,
accepted one.

NOTE The distance to a regional operating setting\is’the distance to the nearest boundary.

It shall pot be possible to erase any stored regional operating setting by manual input.

7.4.3 Multi-channel operation
(See 10.2{1.1)

The twd TDMA receivifng processes shall work independently and concurrently on chgnnels A
and B.

For peripdic repeated Messages, the transmissions shall alternate between channels A and B.
The Class B™"SO" AIS shall transmit Messages 24A and 24B every 6 min. The transmission of
Messag $ 24A and 24B shall not affect the scheduled transm|SS|ons of Message [18. The

d ITDMA
CommState in previous Messages 18 for reportmg mtervals other than 3 min. Transmlssmn of
the set of Messages 24A and 24B shall alternate between the channels.

7.5 Transport layer
(See 10.2.2)

The transport layer shall be responsible for

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

e interfacing protocol to upper layers.

The transport layer shall be designed in accordance with Recommendation ITU-R M.1371.
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7.6 Presentation interface

(See 10.2.2.6, 10.7.2, 12.7.1)

The interface between the transport layer and higher layers shall be performed by the
presentation interface (PI).

Data which is to be transmitted by the AIS device shall be input via the Pl. Data which is
received by the AIS device shall be output through the PI. The formats and protocol used for
this data stream shall be in accordance with referenced IEC 61162-1.

If other formats and protocols are used, they should be on a separate logical port.

7.7 DSC receive capability
(See Anngx A)

The Clgdss B "SO" AIS shall be capable of accepting DSC channel management commmands
conformling to the provisions of Recommendation ITU-R M.1371.

7.8 Lpng-range application by broadcast

(See 13.6))

Long-rahge application by broadcast is described in Recommendation ITU-R M.137115:2014,
Annex 4.

Long-rapge AIS receiving systems (for example“a satellite based receiver) will |receive
long-rarjge AlIS broadcast messages, provided(these messages are appropriately stfuctured
and trarsmitted to suit the receiving systems,

The lonpg-range AIS broadcast Message 27 shall be transmitted only on the channel[ 75 and
channel| 76. The transmissions should-alternate between these two channels such that each
channel|is used once every 6 min. The broadcast of Message 27 in coastal areas is sybject to
base station control through thexcombined use of Message 4 and Message 23 with station
type 10,

The Nayigational Status 'of Message 27 shall be set to 15.

The long-range application broadcast shall be disabled by default. The Class B "SO" AIS shall
have th¢ capability*of enabling this function during normal operation.

8 Teqt conditions

8.1 General

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

8.2 Normal test conditions
8.21 Temperature and humidity
Temperature and humidity shall be within the following range:

Temperature +15 °C to +35 °C
Humidity 20 % to 75 %
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8.2.2

Power supply

The normal power supply for the tests shall be the nominal voltage as defined by the
manufacturer £3 %.

8.3 Extreme test conditions

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

During type testing of battery operated equipment, the power source to the equipment may be

replace

84 T

NOTE T
transmiss

8.4.1

st signals

ansmitters can have limitations concerning their maximum continuous transmit“time an
jon duty cycle. It is intended that such limitations are respected during testing.

Standard test signal number 1

A serieq of 010101 as the data within an AIS Message frame, with-header, start flag,

and CR
The RF

8.4.2

A serieq
flag and

ramped

8.4.3

A pseud

within a

the PRY

messag

8.4.4

This tes

C. NRZI is not applied to the 010101 bit stream or CRC*(i"e. unaltered "On Ai
should be ramped up and down on either end of the AIS message frame.

Standard test signal number 2

of 00001111 as the data within an AIS Message frame, with header, start f
CRC. NRZI is not applied to the 00004111 bit stream or CRC. The RF sh
up and down on either end of the AIS message frame.

Standard test signal number 3

o-random sequence (PRS).as"specified in Recommendation ITU-T 0.153 as

n AlS Message frame with‘header, start flag, end flag and CRC. NRZI is not af
b stream or CRC. The(RF should be ramped up and down on either end of
e frame.

Standard test signal number 4

t signal consists of 200 packets grouped into clusters of 4 as described in F

Each cliister consists of 2 consecutive transmissions of the packets described in Table

NRZI sh

of the N

PS.

fi/or their

end flag
" data).

ag, end
ould be

he data
plied to
the AIS

igure 3.

al state

all be’ applied to every packet. After sending packet 1 and 2, the notional init

Between every transmitted packet, there shall be at least 2 free slots. The RF carrier shall be
switched off between packets to simulate normal operation.

Packet 1 Packet 2 Packet 1 Packet2 |

Invert initial NRZI state here J

Figure 3 — Format for repeating four-packet cluster

IEC
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Table 9 — Content of first two packets

Packet Parameter | Bits | Contents Comment
1 Training 24 0101....0101
Start flag 8 01111110
Data 168 Pseudo Random As per Table 10
CRC 16 Calculated
End flag 8 01111110
2 Training 24 1010....1010
Start flag 8 01111110
Data 168 Pseudo Random As per Table 10
CRC 16 Calculated
End flag 8 01111110
Table 10 — Fixed PRS data derived from ITU-T 0,153
Address Contents (HEX)
0x04 OxF6 0xD5 0x8E OxFB 0x01 0x4C gxc7
Oto7 0000.0100 | 1111.0110 | 1101.0101 | 1000.1110 | 1111,1041 | 0000.0001 | 0100.1100 | 1100.0111
0x76 Ox1E 0xBC 0x5B OxE5 0x92 0xAB qx2F
Blods 0111.0110 | 0001.1110 | 1011.1100 | 0101.1011,|1410.0101 | 1001.0010 | 1010.0110 | J010.1111
0x53 OxF9 0xD6 0xE7 OxEO 21 bytes = 168 bits
16 to 20 (+ 4 stuffed bits), CRC = 0xpB85
0101.0011 | 1111.1001 | 1101.0110 | 1110.0411 | 1110.0000
8.5 Sgtandard test environment
8.5.1 Test setup
The EUT is tested in amvenvironment using test equipment to simulate and to Ipg VDL
messages (see Table 8)._Standard environment consists of at least 1 simulated target. The
simulatgd targets may include, as appropriate, the following:
e Clasis A Mobiles
e Class B "CS" Mobile;
e Class.B’SO" Mobile;

e Base Station;

AtoN Station;
SAR Aircraft;
AIS-SART.

The signal input level at the RF input port of the EUT for any simulated target shall be at least
—100 dBm. Own ship test sensor inputs to EUT will be simulated by the test system or other
means. Operation is checked on channels in the maritime mobile band.

Channels in use shall be selected by channel assignment messages before starting tests.
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8.5.2 Sensor test input

An appropriate test input shall be provided for simulated position and speed information in
IEC 61162-1 format.

8.5.3 Synchronisation

The standard test input messages shall be synchronised to slot boundaries unless otherwise
specified.

The EUT shall be synchronised to its normal synchronised mode unless the test specifies
otherwise.

8.5.4 Test signals applied to the receiver input

Sourceq of test signals for application to the receiver input shall be connected jin such a way
that the|source impedance presented to the receiver input is 50 Q irrespective’of whether one
or more(signals using a combining network are applied to the receiver simuitaneously.

The levels of the test signals at the receiver input terminals (RF soeket) shall be exprg¢ssed in
terms of dBm.

8.5.5 Waiver for receivers

If the mianufacturer declares that both TDMA receivers)are identical, the test shall beg limited
to one feceiver and the test for the second receiver shall be waived. The test report shall
indicate|this.

8.5.6 Artificial antenna (dummy load)

Tests shall be carried out using an artificial antenna, which shall be a non-reactive non-
radiating load of 50 Q connected to theantenna connector.

NOTE Spme of the methods of measurement described in this document for the transmitters allow for twjo or more
different {est setups. The figures illustrate a specific test setup, and are provided as examples. In mgny of the
figures, ppwer attenuators are shown. These attenuators are not "artificial antennas" as defined above.

The method of measurement used shall be stated in the test report.

8.5.7 Modes of operation of the transmitter

There should be-a means to operate the transmitter unmodulated. Alternatively, specipl types
of modplation™ patterns may be agreed by the manufacturer and test laboratofy. The
alternative/methods may involve suitable temporary internal modifications to the EUT. The

|t t\:n maothad chall b Aoceoribhad 10 th A Aot r AN~
alternatve+Retreoa-Shartpe-aeserpeaHtheteSst rTopPOoTT

8.5.8 Common test conditions for protection from invalid controls

(See 6.8)

In all functional tests using Messages 4, 16, 17, 20, 22, 23 and DSC channel management
telecommands, the messages or telecommands sender station shall use a valid base station
MMSI format to verify that the EUT operates as described in the required results. The tests
shall be repeated using an invalid base station MMSI format for the messages or DSC
telecommands sender station to verify that the EUT ignores these messages or
telecommands.

8.5.9 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as follows:
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L =Y TUT=1 1o} VAR +1 x 10~7
R P OW T et e e e e e +0,75 dB
AdJacent ChanN el POWET ..oeiie e e e +5 dB
Conducted spurious emission of transmitter ... +4 dB
Conducted spurious emisSSion Of FECEIVET .....couiiiiiiiiiii e +3 dB
TWO-SIgnal MEASUIEMENT ..ot et e e e e e e e anenns +4 dB
Three-signal MeasUrEemMENt ... et eaa s +3 dB
Radiated emission of transmitter ... ... +6 dB
Radiated_emission of receiver .16 dB
Transmitter timing characteristics ..........cooiiiiiii +1hit (104 us)
For the|test methods according to this document, these uncertainty figures- are vglid to a
confidence level of 95 %.
The intgrpretation of the results recorded in a test report for the measurements desdribed in
this document shall be as follows:
a) the measured value related to the corresponding limit shall*be“used to decide whether an
equipment meets the requirements of this document;
b) the aictual measurement uncertainty of the test laboratory carrying out the measurgments,
for gach particular measurement, shall be includeddn the test report; and
c) the yalues of the actual measurement uncertajnty.'shall be, for each measurement, equal
to of lower than the figures given in 8.5.9 (absolute measurement uncertainties).

9 Power supply, environmental and EMC tests

(See Clause 5)
9.1 Tlst summary

Tests st

all be in accordance with IEC 60945, as specified in Table 11.
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Table 11 — Test

Clause/
Test title subclause of Comment
IEC 60945:2002

Power supply 4.3

Extreme power supply 4.3.1(7.1) Lower limit of extreme DC power
supply shall be —20 % of nominal
voltage; waiver?

Excessive conditions 4.3.2 (7.2) Waiver?

Power supply short-term variation and power supply 4.3.3(7.3,7.4) Waiver?

failure

Undervoltage(brown out) test See 95 waiver?

Durability and resistance to environmental conditions | 4.4 (8)

Dry heat storage test 8.2.1 reduce time té 5 h; waiver °

Dry heat functional test 8.2.2 This test\ is covefjed by
Clause\1

Damp hegt 8.3 Waiverf

Low tempgrature storage test 8.4.1 Waijver?

Low temprature functional test 8.4.2 This test is covered by
Clause 11

Thermal ghock No

Drop No

Vibration/shock See 9.2, 9.3

Rain and gpray 8.8 Waiver?

Immersio No

Solar radiation Yes Waiver?@

Oil resistgnce Yes Waiver?

Corrosion| Yes Waiver?

Interference 4.5

Electromdgnetic emission 9

Immunity [to electromagnetic environment 10

Compass|safe distance (CSD) 4.5.3; (11.2) Waiver?®: the manufacturdr may
take liability for the figurgs given
for CSD.

Safety precautions 4.6

Protection against dangerous voltages 4.6.1 (12.1) Waiver?

Electromggnetic radiofrequency radiation 4.6.2 (12.2,

12.3)
X-radiation 4.6.3 (12.4)
a8 This testmmay bewaivedifthemmarufacturersattetoproduceevidencethat the requiremrertsfutfitted.

9.2 Vibration
9.21 Purpose

This test shall ensure the EUT can withstand vibrations in the normal operational
environment.

9.2.2 Method of measurement

The vibration test shall use sweep range and amplitude as defined in IEC 60945 at a sweep
rate of 0,2 octaves per minute.
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One sweep up (2 Hz to 100 Hz) shall be followed by a sweep down (100 Hz to 2 Hz) for each
axis keeping the EUT operational throughout.

9.2.3 Required results

Verify that the EUT stays operational throughout the test. A successful performance check
shall be carried out at the end of the test period.

9.3 Shock

9.31 Purpose

The testprevides—a—methodby—which—+responses—ef-compenents—and—equipmenteemparable
with those likely to be experienced in the operational environment can be produced’in|the test
laboratqry.

This tesft only applies to exposed equipment.

9.3.2 Method of measurement

The EU[l shall be mounted in the normal operating orientation and’shall be kept opgrational
during the shocks. The EUT shall be mechanically connected\te the shock maching by its
normal means of attachment. The peak acceleration shall be~}00 m/s2; pulse shape ghall be
half sing and duration 25 ms.

The shock pulse shall be measured by an accelerometer placed at the EUT fixing point
nearest|to the centre of the table surface.

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

d) Carrly out a second performance,check.
9.3.3 Required result

There shall be no external indications of damage or detectable degradation in perfqgrmance
during the performance check.

9.4 Performancé:tests/checks

When tdsting Class B "SO" AIS, a performance check shall be carried out.

The pefformmance check shall repeat tests 10.2.1.1 (transmit position reports) and [10.2.1.2
(receive position reports).

9.5 Under voltage test (brown out)
9.5.1 Purpose

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

9.5.2 Method of test
Operate the EUT at the nominal supply voltage as indicated by the manufacturer.

a) Gradually reduce the supply voltage to 40 % of the nominal supply voltage over 30 s.

b) Gradually increase the supply voltage back to 80 % of the nominal supply voltage over
30 s.
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9.5.3

Confirm

Required result

that:

a) the unit shall not enter into any undefined or undesirable state as verified by a
performance check, and

b) the EUT shall recover and be fully operational as verified by a performance check.

9.6 Under voltage test (short term)

9.6.1

Purpose

This test simulates the situation where the nominal supply voltage drops to below acceptable

levels fQr a short period and then recovers.

9.6.2
Operate

a) Red
b) Incr

9.6.3
The foll

a) The
perf

b) The
10 Op¢

101 G
10.1.1

(See 4.1.]

10.1.1.1

By inspg¢ction of decumentation.

10.1.1.2

Method of test
the EUT at the nominal supply voltage as indicated by the manufacCturer.

uce the supply voltage to 40 % of the nominal supply voltage over'1 s.

base the supply voltage back to 80 % of the nominal supply voltage over 1 s.
Required result
bwing results are required.

unit shall not enter into any undefined .or*undesirable state as verifie
brmance check.

EUT shall recover and be fully operatiopal’as verified by a performance check
prational tests

eneral

Tests by inspection
b, 4.2, 4.3,6.1)

Method of measurement

Required results

The relg

d by a

vant requirements shall be met.

10.1.2

Safety of operation

(See 4.1.3)

10.1.2.1

To ensu

Purpose

re the safety of operation.

10.1.2.2 Method of measurement

By inspection.

10.1.2.3

Required result

The requirements of 4.1.3 shall be met.
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Additional features

(See 4.1.4)

10.1.3.1

Purpose

To ensure that any additional or optional features do not adversely affect operation of the

EUT.

10.1.3.2 Method of measurement

Operate the EUT in standard test environment and enable any additional features provided.
Repeat tests that might be affected by the additional feature.

10.1.3.3

The req

10.2 M
10.2.1

(See 4.1.
10.2.1.1
(See 7.2.

10.2.1.1

The pur|

10.2.1.1

Set up

Required results

Lirements of 4.1.4 shall be met.

odes of operation
Autonomous mode
).

Transmit position reports
.2,7.3.4.3.2,7.4.3)
A Purpose

bose of this test is to ensure that the BEUT transmits in the autonomous mode.

.2 Method of measurement

standard test environment. Record the VDL communication and check for m

transmitfted by the EUT.

10.2.1.1

Confirm
continug

.3 Required result

that the EUT transmits Messages 18 and 24 part A and B following the auto
us schedules,“alternating between channels A and B and that Message 2

transmifted on thedong-range channels when the default setting is used.

10.2.1.2

Receive AIS Class A position reports

(See 6.7.

bssages

nomous
Y is not

)

10.2.1.21 Purpose

The purpose of this test is to ensure that the EUT receives AIS Class A position reports in the
autonomous mode.

10.2.1.2.2 Method of measurement

Set up standard test environment. Perform the tests below and validate the required result for
each test.

e Switch on test targets, and then start operation of the EUT.

e Start operation of the EUT, and then switch on test targets.

e Transmit test targets using same time slots on channels A and B.
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e Transmit test targets that are not synchronised to time slot boundaries on channels A and
B.

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

10.2.1.2.3 Required result

Confirm that the EUT receives continuously under the conditions above and outputs the
received messages on the external interface in accordance with IEC 61162-1 and, where
provided, on the display.

10.2.1.3—Receive AISCtass B SO " pusitiomreports
10.2.1.3.1 Purpose

The purpose of this test is to ensure that the EUT receives AIS Class B "SQO" |position| reports
in the aytonomous mode.

10.2.1.3.2 Method of measurement

Set up standard test environment. Simulate at least one additional Class B "SO" test target
(bit stuffing shall not exceed 4 bits). Perform the tests below_ and validate the requirgd result
for each test.

e Switch on test targets, and then start operation of the EUT.

e Starf operation of the EUT, and then switch on test targets.

e Transmit test targets using same time slots.of’channels A and B.

e Transmit test targets that are not synchronised to time slot boundaries on chapnels A
and B.

Check the VDL communication and:‘external interface of the EUT and, where provided,
display.

10.2.1.3.3 Required result

Confirm| that the EUT recgeives continuously under the conditions above and outguts the
received messages on(the external interface and, where provided, on the display.

10.2.1.] Receivé Class B "CS" position reports
1

10.2.1.4. Purpose

The purpase of this test is to ensure that the FUT receives AIS Class B "CS" positionl reports
in the autonomous mode.

10.2.1.4.2 Method of measurement

Set up standard test environment. Simulate at least one additional Class B "CS" test target
(bit stuffing shall not exceed 4 bits). Perform the four tests below and validate the required
result for each test.

e Switch on test targets, and then start operation of the EUT.

e Start operation of the EUT, and then switch on test targets.

e Transmit test targets using same time slots on channels A and B.

e Transmit test targets that are not synchronised to time slots boundaries on channels A and
B.
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Check the VDL communication and external interface of the EUT and, where provided,

display.

10.2.1.4.3 Required results

Confirm that the EUT receives continuously under the conditions above and outputs the
received messages on the external interface and, where provided, on the display.

10.2.1.5 Receive in time slot adjacent to own transmission

10.2.1.51 Purpose

Ipese—eHHHe&PHe—ea&we—&haFﬁe—EUJ;ﬁeeeWes—peséﬁthmpeﬁe—m—the slot
to own transmission in the autonomous mode.

The pu
adjacen

10.2.1.5.2 Method of measurement

Set up

Check t

10.2.1.8.3 Required result

Confirm

10.2.1.4 High VDL loading reception test
10.2.1.6.1 Purpose

The purpose of this test is to ensure that the EUT receives position reports under h

loading

10.2.1.4.2 Method of meastrement

Set up gtandard test envirenment. Simulate 90 % VDL loading.

Check t

10.2.1.6.3 Required result

Confirm

the externalinterface with a loss of not more than 2 %.

10.2.2

he external interface of the EUT.

in the autonomous mode.

he external interface of the EUT.

thatithe EUT continuously receives messages and outputs the received mess

standard test environment. Simulate 80 % VDL loading. The reporfing interval of the
EUT may be decreased for the purpose of this test.

that the EUT continuously receives messages.in the slots before and affer own
transmisgsion with an acceptable loss of 5 %.

gh VDL

ages on

Single messages

(See 7.3.4.4, 7.5)

10.2.2.1 Transmit an addressed binary message

10.2.2.1.1 Method of measurement

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

a) Initiate the transmission of an addressed binary Message 6 by the EUT using an ABM
sentence input. An acknowledgement Message 7 shall be applied. Record the transmitted
messages.

b) Rep
c) Rep

eat the test without acknowledgement.
eat test with a Message 6 exceeding 2 slots.
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d) Apply more than 3 ABM sentences with 1 slot Message 6 to the EUT.

e) Rep
f) Rep
g) Rep

eat test a) with the addressed unstructured binary Message 25.
eat tests a), b) and d) with the addressed structured binary Message 25.
eat test a) with a single addressed unstructured binary Message 26.

h) Repeat tests a), b), ¢) and d) with a single addressed structured binary Message 26.

10.2.2.1

.2  Required results

Check that:

a) the EUT transmits Message 6 as appropriate within 30 s. Check the content of Message 6.

Che

b) the
ABK
does

c) the

d) the
with
that

e) the
f) the
g) the
h) the

10.2.2.2

10.2.2.2.

Set up s

Initiate
sentenc

10.2.2.2.

Check t

10.2.2.3

u;\ tildt t:IU EUT uutputa t:lc applupliqtc ABII( DUIItUIIbU,
EUT transmits Message 6 as appropriate. Check that the EUT outputs the 'app

sentence indicating that no acknowledgment has been received. Check that
5 not retransmit Message 6;

EUT transmits the first 3 Message 6s and does not transmit ‘all following Mes
n one frame. Check that the EUT outputs the appropriate) ABK sentence in
the message could not be sent;

EUT transmits Message 25 as appropriate;
EUT transmits Message 25 as appropriate;
EFUT transmits Message 26 as appropriate;

EFUT transmits Message 26 as appropriate.
Transmit an addressed safety related Message 12
1 Method of measurement

tandard test environment and‘operate EUT in autonomous mode.

e input.

2 Required results

nat the EUT does not transmit Message 12.

Acknowledgement of addressed Messages

10.2.2.3.

ropriate
he EUT

FUT does not transmit Message 6. Check that the EUT outputs ¢the appropriate ABK
sentence indicating that the message could not be sent;

sage 6s
dicating

the transmission of an_addressed binary Message 12 by the EUT using an ABM

1 Purpose

The purpose of this test is to ensure that the EUT acknowledges addressed messages in the
autonomous mode.

10.2.2.3.2 Method of measurement

Operate

standard test environment and the EUT in autonomous mode.

a) Apply an addressed binary Message 6 with the EUT as destination to the VDL on
Channel A. Record transmitted messages on both channels.

b) Repeat for Message 12.

c) Repeat the test a) on channel B.
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10.2.2.3.3 Required results

Confirm that:

a)
b)

c)

the EUT transmits a binary acknowledge Message 7, with the appropriate sequence
numbers within 4 s on the channel where the Message 6 was received;

the EUT transmits a binary acknowledge Message 13, with the appropriate sequence
numbers within 4 s on the channel where the Message 12 was received,;

the EUT transmits a binary acknowledge Message 7 on channel B.

10.2.2.4 Transmit a broadcast binary Message 8

10.2.2.4

Set up s

a)

b)
c)
d)
e)
f)
9)

sen
Rep
App
Rep
Rep
Rep
Rep

—t+—Methodof-measurement

tandard test environment and operate EUT in autonomous mode.

Initijite the transmission of a broadcast binary Message 8 by the EUT, using

ence input. Record the transmitted messages.

pat test with a Message 8 exceeding 2 slots.

y more than 3 BBM sentences with 1 slot Message 8 to the-EUT.

pat test a) with the broadcast unstructured binary Messagé-25.

pat tests a) and c) with the broadcast structured binany)Message 25.

pat test a) with a single broadcast unstructured binary Message 26.

pat tests a), b) and c) with a single broadcast.stfuctured binary Message 26.

10.2.2.4.2 Required results

Check t

a)
b)
c)
d)
e)

f)
g)

the
Che

the

hat:

EUT transmits Message 8 as appropriate within 30 s. Check the content of Mes
ck that the EUT outputs the appropriate ABK sentence;

senfence indicating that the-message could not be sent;

the
Che
coul

the
the
the
the

EUT transmits the first.3 Message 8s and does not transmit all following Mess

d not be sent;

EUT transmjts\Message 25 as appropriate;
FUT transmits Message 25 as appropriate;
EUT trahsmits Message 26 as appropriate;
EJF transmits Message 26 as appropriate.

10.2.2.5 Transmit a broadcast safety related Message 14

(See 6.5.3)

10.2.2.5.1 Method of measurement

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

a BBM

sage 8.

FUT does not transmit Message 8. Check that the EUT outputs the appropriate ABK

age 8s.

ck that the EUT outputs the appropriate ABK sentence indicating that the message

Initiate the transmission of a broadcast binary Message 14 by the EUT using an BBM
sentence input.

10.2.2.5.2 Required results

Check that the EUT does not transmit the Message 14.
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10.2.2.6 ITDMA and RATDMA transmission

(See 7.3.4.2, 7.6)

10.2.2.6.1 Method of measurement

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

a) Apply a 1 slot binary broadcast message (Message 8) to the Pl of the EUT less than 30 s
before the next scheduled transmission. Record transmitted messages.

b) Apply a 1 slot binary broadcast message (Message 8) to the Pl of the EUT more than 30 s
before the next scheduled transmission. Record transmitted messages.

10.2.2.
Confirm

a) the
b) the

10.2.3
(See 4.1.
10.2.3.1

The pur|

10.2.3.2

Set up
interrog

a) intef
b) intel
c) intel
d) intes

Record

10.2.3.3

Confirm

2 Required results
that:

EUT transmits the Message 8 within 30 s using ITDMA;
EUT transmits the Message 8 within 30 s using RATDMA.

Polled mode and interrogation response

,7.3.4.3.4)
Purpose

bose of this test is to ensure that the EUT responds to interrogations.

Method of measurement

btion Message 15 with the EUT as destination:

rogation for Message 19 with transmission offset = 0;
rogation for Message 19 with.transmission offset = 10;
rogation for Message 18 with transmission offset = 0;
rogation for Message 24 with transmission offset = 0.

fransmitted messages and frame structure.

Required results

that:

a) the

standard test environment and operate the EUT in autonomous mode|

EUTtransmits the appropriate interrogation response message within 30 s;

Apply

b) the EUT transmits the appropriate interrogation response message as requested after
defined transmission offset;

c) the EUT transmits the appropriate interrogation response Message 18 within 30 s;

d) the EUT transmits the appropriate interrogation response Messages 24A within 30 s and

24B

within 1 min of Message 24A.

Confirm that the EUT transmits the response on the same channel as the interrogation was
received.

10.3 C

(See 6.2)

hannel selection
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10.3.1 Valid channels
10.3.1.1  Purpose

The purpose of this test is to ensure that the EUT responds appropriately when given
instructions to change to valid channels.

10.3.1.2 Method of measurement

Set up standard test environment and operate the EUT in autonomous mode. Switch the EUT
to different channels within the operating band as specified in 6.2 by transmission of channel
management Message 22, broadcast and addressed to the EUT.

Record [the VDL Messages on the designated channels and check "band flag" and "Message
22 flag"|in Message 18.

10.3.1.3 Required results

Confirm| that the EUT switches to the correct channel and uses the gorrect "band flag" and
"Message 22 flag".

10.3.2 | Invalid channels
10.3.2.1 Purpose

The pufpose of this test is to ensure that the EUW responds appropriately when given
instructions to change to invalid channels.

10.3.2.2 Method of measurement

Set up |standard test environment and. operate the EUT in autonomous mode. Apply a
Messagk 22 with 25 kHz channels not specified in Recommendation ITU-R M. 1084-5.

Record the VDL messages on the designated channels.

10.3.2.3 Required results

Confirm|that the EUT disregards Message 22.

10.4

nternal GNSS'receiver
(See 6.3)

The follpwingrelevant tests according to IEC 61108 (all parts) shall be performed:

e position accuracy, static;

e position accuracy, dynamic;

e COG/SOG accuracy;

e position update;

e status indications (including RAIM, when implemented);

o differential mode.
10.5 AIS information

10.5.1 Information content

(See 6.5.1)
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10.5.1.1

Purpose

The purpose of this test is to ensure that the EUT transmits all parameters in static and
dynamic Class B AIS Messages.

10.5.1.2

Method of measurement

Set up standard test environment and operate the EUT in autonomous mode. Apply all static
data to the EUT.

Record all Messages on VDL and check the content of position report Message 18 and static
data reports, Messages 24A and 24B.

10.5.1.3

Confirm

10.5.2

(See 6.5.2
10.5.2.1
10.5.2.1

The pur
SOG.

10.5.2.1

Set up s

a)

b)
c)
d)
e)
f)
9)

Record

Star
repd
ovel

Incr
Incr
Incr
Red
Red
Red

Required results

that data transmitted by the EUT complies with static data and position sénsor

Information update intervals
)

Autonomous reporting interval

| Purpose

.2 Method of measurement

tandard test environment and operate the EUT in autonomous mode.

rting interval for position report of the EUT by calculating average transmissig
test period.

pase speed to 3 kn.
base speed to 15 kn.
base speed to 24 knh.
Lce speed te.22 kn.
uce speedto 13 kn.

Lice sp€ed to 1 kn.

data.

pose of this test is to ensure that the EUT adopts’the correct reporting interval for its

t with own SOG of 1 kn; record~all Messages on VDL for at least 30 min and g¢valuate

n offset

all¥messages on VDL and check transmission offset between two con

secutive

transmissions.

10.5.2.1.3 Required results

Confirm that:

a)
b)
c)
d)
e)
f)
9)

the reporting interval is 3 min (10 s);

the reporting interval is 30 s (£3 s);

the reporting interval is 15 s (£1,5 s);

the reporting interval is 5 s (0,5 s);

the reporting interval is 15 s;

the reporting interval is 30 s;

the reporting interval is 3 min.


https://iecnorm.com/api/?name=7f2d2f30c8c980df76d156901f79e833

- 48 — IEC 62287-2:2017 © IEC 2017

10.5.2.2 Polite behaviour
10.5.2.2.1 Purpose

The purpose of this test is to ensure that the EUT adopts the correct reporting interval
dependent on VDL loading and SOG.

10.5.2.2.2 Method of measurement

Set up standard test environment and operate the EUT in autonomous mode. Simulate a VDL
loading of 55 %. Record all messages.
a) Start with own SOG of 1 kn.

b) Incrgase speed to 20 kn.

c¢) Reduce VDL loading to 40 %.

d) Redpce VDL loading to 30 %.

e) Increase VDL loading to 45 %.

f) Incrgase VDL loading to 55 %.

g) Increase speed to 30 kn.

h) Reduce VDL loading to 40 %.

i) Reduce VDL loading to 30 %.

j) Increase VDL loading to 45 %.

k) Increase VDL loading to 55 %.

) Reduce speed to 10 kn.

m) Reduce VDL loading to 30 %.

Record pll messages on the VDL.

10.5.2.2.3 Required results
Confirm|that:

a) the reporting interval is.3\min;

b) the reporting interval‘ef 30 s has been established;

c) the reporting interval of 30 s is maintained;

d) the reporting-interval decreases to 15 s within 4 min to 5 min;

e) the reporting interval of 15 s is maintained;

f) the reporting interval increases to 30 s within 4 min to 5 min;

g) the reporting interval decreases to 15 s;

h) the reporting interval of 15 s is maintained;

i) the reporting interval decreases to 5 s within 4 min to 5 min;
j) the reporting interval of 5 s is maintained;

k) the reporting interval increases to 15 s within 4 min to 5 min;
[) the reporting interval increases to 30 s;

m) the reporting interval of 30 s is maintained.

10.5.2.3 Static data reporting interval
10.5.2.3.1 Purpose

The purpose of this test is to ensure that the EUT maintains the static data-reporting interval.
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10.5.2.3.2 Method of measurement

Set up standard test environment and operate the EUT in autonomous mode. Record the
transmitted messages and check for static data Messages 24A and 24B.

Repeat the test at an assigned reporting interval of 5 s for Message 18.

10.5.2.3.3 Required results

Confirm that the EUT transmits Messages 24A and 24B every 6 min. Confirm that
Message 24B is transmitted within 1 min of transmission of Message 24A, and on the same
channel. Transmissions shall alternate between channels A and B, and shall be independent
of the V ©SSage 18 |ch|ti||g mtervat:

10.6

nitialisation period
(See 6.5.2, 6.5.4)
10.6.1 | Purpose

The purpose of this test is to ensure that the EUT starts to transmit within the permissible
initialisgtion period.

10.6.2 | Method of measurement
Set up gtandard test environment with SOG > 2 kn.

a) Swifch on the EUT from cold (off-time minimum 1 h) with the EUT operating in
autgnomous mode.
b) Swifch off the EUT for between 15 min to.60" min and switch on again.

c) Make the GNSS sensor position unavailable.

Record transmitted messages.

10.6.3 | Required results
Confirm|that the EUT:

a) star{s regular transmission of Message 18 within 2 min and valid position within] 30 min
after switch on;

b) starfs regularytransmission of Message 18 within 2 min and valid position within 5 min
after switeh~on;

c) confindes’transmission with last known position and time stamp "63" (positioning

after 30 min.

10.7 Alarms and indications, fall-back arrangements

(See 6.6)
10.7.1 Built in integrity test
10.7.1.1 Purpose

The purpose of this test is to ensure that the EUT has a BIIT.

10.7.1.2 Method of measurement

Check manufacturer’s documentation on BIIT.
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10.7.1.3 Required result

Verify that an indication is provided if a malfunction is detected and the appropriate ALR
sentence is output on the PI.

10.7.2 Transceiver protection
(See 7.6)

10.7.2.1 Purpose

The purpose of this test is to ensure that the EUT is capable of withstanding open and short
circuit to the VHF-antenna terminals.

10.7.2.2 Method of measurement

Set up |standard test environment and operate the EUT in autonomous mode with SOG
> 23 kn

a) Opep circuit VHF-antenna terminals of the EUT for at least 5 min.
b) Shoft circuit VHF-antenna terminals of the EUT for at least 5 min,
c) Recpnnect the VHF-antenna.

10.7.2.3 Required results

Check that:

a) an jlarm sentence ALR with alarm ID 002 is sent-to the PI;
b) an

c) the [EUT shall be operative again after: refitting the antenna, without damagq to the
trangceiver and check that an alarm sentence ALR with a deactivated alarm ID 002 is sent
to the PI.

larm sentence ALR with alarm ID 002 iscsent to the PI;

10.7.3 | Transmitter shutdown procedure
10.7.3.1 Purpose

The pufpose of this test\is to ensure that the EUT has a shutdown procedure| that is
indepenident of the operating system software.

10.7.3.2 Method-of measurement

Check manufacturer’s documentation on transmitter shutdown procedure.

10.7.3.3—Re¢uHredresult

Verify that a transmitter shutdown procedure, independent of the operating software, is
provided (see 6.6.2).

10.7.4 Position sensor fallback conditions
10.7.4.1 Purpose

The purpose of this test is to ensure that the EUT uses position source, position accuracy
flag, RAIM flag and position information in accordance with Table 3.

10.7.4.2 Method of measurement

Set up standard test environment and operate the EUT in autonomous mode.
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Apply position sensor data such that the EUT operates as follows:

e inter
e inter

e inter

nal DGNSS in use (corrected by Message 17);
nal DGNSS in use (corrected by a beacon), if implemented;
nal GNSS in use;

e no sensor position in use.

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

10.7.4.3

Required result

Verify

information complies with Table 3.

Verify that the position sensor status is maintained for the next scheduled report and d
for subslequent reports.

Verify that the EUT does not accept Message 17 from a statiop~ using a non-base

MMSI.

10.8 Ulser interface

10.8.1

(See 6.7.

10.8.1.1

The purpose of this test is to ensure that ¢he status indicators provided on the EUT
correctly.

10.8.1.2

Perform

a) Set up standard test gnvironment and operate the EUT in autonomous mode.
b) Senfl Message 23 with a quiet time to EUT.

c) Disg

Check ]

10.8.1.

at the use of position source, position accuracy flag, RAIM flag and

Status indication

)

Purpose

Method of measurement

the following.

ble GNSSreception.

tatus indications.

position

hanged

station

function

Required results

Check that:

a) power indicator is on and the no transmission indicator is off;

b) no transmission indicator is on and reverts to off after quiet time elapse;

c) the error indicator is on.

10.8.2

Message display

(See 6.7.1)

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

The purpose of this test is to ensure that, if a display is provided, the EUT displays the
required information.

10.8.2.2 Method of measurement

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

a)
b)
c)
d)
e)
f)

10.8.2.3 Required results

Apply to the VDL Message 12 addressed to EUT.
Apply to the VDL Message 12 not addressed to EUT.
Apply to the VDL Message 14 to EUT.

Apply an active AIS- SART position report to EUT.
Apply a test mode AIS-SART position report to EUT.
Disgble VHF antenna.

Verify that:

a) the EUT displays Message 12;

b) the EUT does not display Message 12;

c) the EUT displays Message 14;

d) the EUT displays the AIS- SART position report Message 1, at least ID and positiop;

e) the EUT displays the AIS-SART position report'‘Message 1, at least ID and position only if
unitfset to AIS-SART test mode;

f) the EUT displays the alarm status and that the error indicator is on.

10.8.3 | Static data input

(See 6.4,[6.7.2)

10.8.3.1 Purpose

The purpose of this test isste*ensure that static data can be input to the EUT according to the

manufa¢turer’s documentation and the MMSI cannot be changed once input.

10.8.3.2 Method) of measurement

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

a)
b)
c)
d)
e)

Entgr.all'static data except MMSI.

Enter an MMSI outside the valid range.

Enter an MMSI according to the manufacturer’s initialisation procedure.
Enter a new MMSI.

Enter all other static data.

10.8.3.3 Required results

Verify that:

a)
b)
c)
d)

the static data is correctly stored according to the manufacturer’s initialisation procedure;
the unit does not accept the MMSI;
the unit accepts the MMSI as entered by the user;

the unit does not accept the MMSI as entered by the user;
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e) stat

ic data can be changed.

11 Physical tests

11.1 TDMA transmitter

(See 7.2.4)

11.1.1

Frequency error

11.1.1.1  Definition

The frequency error of the fransmitier is the difference between the measured

carrier

frequen

Cy in the absence of modulation of the transmitter and its required frequency?

11.1.1.24 Method of measurement

The car

fier frequency shall be measured in the absence of modulation.

Tests shall be performed on 156,025 MHz and 162,025 MHz.

The me

hsurement shall be carried out under normal and extreme. test conditions.

11.1.1.3 Required results

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

conditio

11.1.2

11.1.2.1

ns.

Carrier power

Definition

The power of a radio frequency signak(conducted) is defined as the mean power deli

ab50Q
frequen

oad during a radio frequency cycle. The carrier power is defined as the avera
Cy power measured ovér,the transmitter duration. The transmitter duration is

in Tablg 7.

11.1.2.2 Method of measurement

Figure 4 shows the,arrangement for carrier power.

Transmitter

Power
under Power

attenuator meter

\ 4

\ 4

ered to
je radio
defined

eSSt

Figure 4 — Measurement arrangement for carrier power

The following measurement arrangement applies.

a) The

transmitter shall generate test signal number 4.

b) The average power shall be measured over the transmitter duration. This power shall be
further averaged over measurements from 200 transmissions. This value shall be
corrected according to the transmitter duty cycle to indicate the carrier power.

c) Test
d) The

s shall be performed on 156,025 MHz and 162,025 MHz.

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

At all test frequencies, the carrier power shall be for high power 37 dBm + 1,5 dBm and

30 dBm

+ 1,5 dBm for low power under normal test conditions.

At all test frequencies, the carrier power shall be for high power 37 dBm + 3,0 dBm and

30 dBm

11.1.3

+ 3,0 dBm for low power under extreme test conditions.

Transmission spectrum

(See 7.2.3.3)

11.1.3.1

The pur|
the tran

11.1.3.2
The tesf
The EU

bandwid
this me

packets
Tests st
11.1.3.3
The spe
e in th
and
e at +
belo
° at ey
shal
e in th
trang

The reference-level for the measurement shall be the carrier power (conducted) reco

the app

—Purpose

pose of this test is to ensure that the modulation and transient sidebands-prod
smitter under normal operating conditions fall within the allowable mask:

Method of measurement
shall use test signal number 3.

T shall be connected to a spectrum analyser. A resolution bandwidth of 1 kH
th of 3 kHz or greater and positive peak detection (maximum hold) shall be
bsurement. A sufficient number of sweeps shall be used and sufficient trans
measured to ensure that the emission profile is developed.

all be performed on 156,025 MHz and 162,025'MHz.

Required result
ctrum for slotted transmission shall be within the emission mask as follows:
e region between the carrier and*'+ 10 kHz removed from the carrier, the mo
transient sidebands shall be below 0 dBc;

10 kHz removed from the\¢arrier, the modulation and transient sidebands
w —25 dBc;

P5 kHz to £62,5 kHz \removed from the carrier, the modulation and transient sid
be below the lower value of —70 dBc;

e region between +10 kHz and £25 kHz removed from the carrier, the modula
sient sidebands shall be below a line specified between these two points.

opriate test frequency in 11.1.2.

uced by

7, video
ised for
mission

dulation

shall be

ebands

ion and

rded for

For information, the emission mask specified above is shown in Figure 5.
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| |
|

] |\

/ \
/ \
/ \

/ \

62,5
F, (kHz)

IEC

Figure 5 — Emission mask

11.1.4 | Modulation accuracy
(See 7.2.3.4, 7.2.3.5)
11.1.4.1 Definition
The mqdulation accuracy is the measurement of\the peak frequency deviation| of the
transmifter modulation and the correct implementation of the GMSK BT filtering.
11.1.4.2 Method of measurement
Figure § shows the arrangement for modulation accuracy.
> Trigger device
A
Configyration A
Transmitter | Power N RF signal
undef test 7| attenuator d analyser
> Trigger device l Configuration B
Transmitter Power Test Storage
under test > attenuator > discriminator > oscilloscope

Figure 6 — Measurement arrangement for modulation accuracy

The measurement procedure shall be as follows:

IEC
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a)

b)
c)
d)
e)
f)
9)
h)

1

.1.4.3 Required results
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the equipment shall be connected in either configuration A or configuration B, as shown in
Figure 6. The trigger device is optional if the equipment is capable of synchronising to the
transmitted bursts;

the transmitter shall be tuned to AIS 2 (162,025 MHz);

the transmitter shall be modulated with test signal number 1;

the deviation from the carrier frequency shall be measured as a function of time;
the transmitter shall be modulated with test signal number 2;

the deviation from the carrier frequency shall be measured as a function of time;
measurements shall be repeated at 156,025 MHz;

testi g shall he rpppnfpd under extreme test conditions

Peak fr¢gquency deviation at various points within the data frame shall comply’with Table 12.
These limits apply to both the positive and negative modulation peaks. Bit.0 is definedl as the

first bit of the training sequence.

Table 12 — Peak frequency deviation versus_time

Measufement period from Test signal 1 6~ Test signal 2
centre {o centre of each bit o
Normal Extren{e§< Normal Exgkreme
Ramp up <3400 Hz
Bit 0 to bit 1 <3400 Hz
Bit 2 to bit 3 2 400 + 480 Hz
Bit 4 to bit 31 2 400 + 240 Hz 2 400 + 480 Hz 2 400 + 240 Hz 2 400(+ 480 Hz
Blit 32 to bit 199 1740 £ 175 Hz 1740 + 350 Hz 2 400 + 240 Hz 2 400(+ 480 Hz

11.1.5 | Transmitter output power versus time function
(See 7.3.2.3)
11.1.5.1 Definition

Transmitter output power versus time function is a combination of the transmitter delay, attack

time, release time)and transmission duration (referring to Figure 2), where:

a)

b)

c)

d)

1

trangmitter delay (7,) is the time between the start of the candidate transmissijon time
peripd.and the time when the transmission power exceeds -50 dBc,

transmitter attack time (7g — T,) is the time between the transmit power exceeding
-50 dBc and the moment when the transmit power has reached a level 1 dB below the
measured steady-state power (Pg) and maintains a level within +1,5 dB and -1 dB from
P thereafter,

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

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

.1.5.2 Method of measurement

The measurement shall be carried out by transmitting test signal number 1 (note that this test
signal generates one additional stuffing bit within its CRC portion).
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The EUT shall be connected to a spectrum analyser. A resolution bandwidth of 1 MHz, a
video bandwidth of 1 MHz and a sample detector shall be used for this measurement. The
analyser shall be in zero-span mode for this measurement.

For the purposes of this test, the EUT shall be equipped with a test signal (SYNC) indicating
the start of each time period that it intends to transmit into. This will be used as a trigger
source for the spectrum analyser. The SYNC signal shall be aligned to the nominal start time
(T) of the transmission time period.

Tests shall be performed on 156,025 MHz and 162,025 MHz.

11.1.5.3

The trar
given in
11.2 T
(See 7.2.]

11.2.1

11.2.1.1

Table 7.

DMA receivers
)
Sensitivity

Definition

Required result

smitter power shall remain within the mask shown in Figure 2 and associated

timings

The makimum usable sensitivity is the minimum level af\signal (dBm) at the receiver input,

produce
signal (

packet grror rate (PER) after demodulation.

d by a carrier at the nominal frequency of the feceiver, modulated with the typ
est signal 4), which will, without interference, produce a data signal with a specified

ical test

ge
ing
et

11.2.1.2 Method of measurement
Figure 7 shows the measurement arrangement.
geerator generator test test s
Figure 7 — Measurement arrangement
The measurément procedure shall be as follows:

IEC

a) the signal generator shall be at the nominal frequency of the receiver and shall be

modulated to generate test signal number 4;
b) the signal level at the input of the receiver shall be set to —107 dBm;

c) the message measuring test set shall be monitored and the packet error rate observed;

The PER shall be derived by the following formula:

where

Pr
Pr

X

X

PER = (PTX_PRX)/PTXX1OO ( %)

is the number of packets received without errors;

is the number of transmitted packets.

d) the test shall be repeated at the nominal carrier frequency +500 Hz and the level at the

input to the receiver adjusted to —104 dBm under normal conditions;
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e) the test shall be carried out on 156,025 MHz and 162,025 MHz;

f) repeat under extreme conditions, at the nominal carrier frequency only. The signal
generator shall be adjusted so the level at the input to the receiver is —=101 dBm.

11.2.1

.3 Required results

The PER shall not exceed 20 %.

11.2.2 Error behaviour at high input levels

11.2.2.

same m

1 Definition

nner as for the measurement of the maximum usable sensitivity when the, lev

wanted signal is significantly above the maximum wanted sensitivity.

11.2.2.

2 Method of measurement

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

The sigpal generator shall be at the nominal frequency of the receivér and shall be mg

to gengrate test signal number 4. The test shall be carried”out on 156,025 M
162,029 MHz. The message measuring test set shall be monitored and the packet e
observe(d.

a) The [level of the input signal shall be adjusted to a level of =77 dBm;

b) The|level of the input signal shall be adjusted téarlevel of =7 dBm.

11.2.2.

3 Required results

The PER shall not exceed 2 % under 11.2,272 a) and 10 % under 11.2.2.2 b).

11.2.3

11.2.3.

Co-channel rejection

1 Definition

The co-channel rejection-is*a measure of the capability of the receiver to receive a

modula

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

11.2.3.

2 Method of measurement

Figure § shows the measurement arrangement with two generators.

d in the
b| of the

dulated
Hz and
ror rate

wanted

d signal without-exceeding a given degradation due to the presence of an upwanted

Figure 8 — Measurement arrangement with two generators

Signal >
generator
A
> Receiver Message
Combiner > under » measuring
> test test set
Signal
generator
B
IEC
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The measurement procedure shall be as follows:

a)
b)

c)

two 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 to generate test signal number 4;

the unwanted signal, provided by generator B, shall also be at the nominal frequency of
the receiver. Generator B shall be modulated to generate test signal number 3, either
continuously or in the same time period as that used by generator A for test signal
number 4. The content of the wanted and unwanted signals shall not be synchronised;

d) the level of the wanted signal from generator A shall be adjusted to —101 dBm;

e) the level of the unwanted signal from generator B shall be adjusted to —111 dBm;

f) the |message measuring test set shall be monitored and the packet error rate (PER)
obsgrved;

g) the measurement shall be repeated for displacements of the unwanted signal off +1 kHz
from|[ the nominal frequency of the receiver and the PER again observed;
NOTE +1 kHz is twice the allowable transmit frequency tolerance.

h) the fest shall be carried out on 156,025 MHz and 162,025 MHz.

11.2.3.3 Required result

The PER shall not exceed 20 %.

11.2.4 | Adjacent channel selectivity

11.2.4.1 Definition

The adjpcent channel selectivity is a measure>of the capability of the receiver to rgceive a

wanted [modulated signal without exceedingia given degradation due to the presenge of an

unwanted signal which differs in frequency“rom the wanted signal by an amount equal to the

adjacenf channel separation for which the equipment is intended.

11.2.4.2 Method of measurement

hsurement procedurg shall be as follows:

the measurement configuration for co-channel rejection (11.2.3) shall be used;

vanted signaly provided by signal generator A, shall be at the nominal frequend

recelver and shall'be modulated to generate test signal number 4;

nwanted.signal, provided by generator B, shall be frequency modulated with a
wave ,giving a deviation of +3 kHz. Generator B shall be at a frequency 25 kH

y of the

400 Hz
z above

ofithe wanted signal;

the level of the wanted signal from generator A shall be adjusted to a level of —101 dBm;

the level of the unwanted signal from generator B shall be adjusted to —31 dBm;

the message measuring test set shall be monitored and the packet error rate observed;

repeat the above measurement with the unwanted signal 25 kHz below the wanted signal;
the test shall be carried out on 156,025 MHz and 162,025 MHz.

The me

a)

b) the

c) the
sine
that

d)

e)

f)

g)

h)

11

.2.4.3 Required results

The PER shall not exceed 20 %.
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11.2.5 Spurious response rejection
11.2.5.1 Definition

The spurious response 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 at any other frequency, at which a response is obtained.

11.2.5.2 Manufacturers’ declarations

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

o list gf intermediate frequencies: (IFq, IF,, ...IFy ) in Hz;

e swit¢hing range of the receiver;

NOTHE Switching range corresponds to the frequency range over which the receiver can be, tuned.

o freqliency of the local oscillator at 156,025 MHz and 162,025 MHz (f g1,\/LoHn)-

NOTHE This can be a voltage controlled oscillator, crystal, sampling clocks beat frequency pscillator,
numgdrically controlled oscillator depending on the design of the equipment.

11.2.5.3 Introduction to the method of measurement

The initjal evaluation of the unit shall be performed over th@ limited frequency range" and
shall tHen be performed at the frequencies identified<from this test and at ‘|specific
frequencies of interest" (as defined below).

If the EUT contains IF frequencies, the following procedure applies. Otherwise, the
manufa¢turer shall provide an alternative proceédure based on the design of the EUT that
produces equivalent results.

To det¢rmine the frequencies at which spurious responses can occur, the fpllowing
calculatlons shall be made.

a) Caldulation of the "limited frequency range"

The [limits of the limited frequency range (LFRy, LFR| o ) are determined from the fpllowing
calculations:

LFRHl :f‘LOH + (IF—I + [FZ +"'+IFN + SI”/2)

LFRLO =fLOL - ([F1 + [F2 ++[FN + SI"/2)

b) Calqulation of specific frequencies of interest (SFI) outside the limited frequency range

These are determined by the following calculations:

SFI, = (K x fioL) + IF4
where K is an integer from 2 to 4.
11.2.5.4 Method of measurement over the limited frequency range
11.2.5.4.1 General

Two methods are available for the measurements over the limited frequency range, one based
on SINAD measurements (A) and the other based on PER measurements (B), as shown in
Figure 9. Either method may be used, but in each case shall be followed by the method of
measurement at identified frequencies.
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Signal >
generator
A
> Receiver :
v . Measuring
Combiner » under > test set
> test
Signal
generator
B
IEC
Figure 9 — SINAD or PER/BER measuring equipment
11.2.5.4.2 Method of search over the "limited frequency range" using SINAD
measurement
For the SINAD measurement, proceed as follows.

a) Two

The
1 kH

The
400

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

z sine wave at +2,4 kHz deviation.

Hz sine wave giving a deviation of +3 kHz.

generators A and B shall be connected to the receiver via(a combining network.

wanted signal, provided by generator A, shall be at AlIS'2vand shall be modulated with

unwanted signal, provided by generator B, shalt be frequency modulated with a

dance).

3dB or

Thesignal level from generator A (wanted) shall be adjusted to —101 dBm at the refceiver.
The [SINAD value shall be noted (and should be greater than 14 dB).

c) Sigrlal generator B shall be switched or-and adjusted to —27 dBm at the receiver.

d) The|frequency of the unwanted sighal shall be varied in steps of 5 kHz over thg limited
freqiency range (from LFR| o tolLFRy,).

e) Thelfrequency of any spurious response detected (by an decrease in SINAD of
more) during the search shall be recorded for use in the next measurements.

f) Set [he receiving frequency to 156,025 MHz and repeat the test.

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

measurement
For the IPER\.or BER measurement, proceed as follows.
a) Twogenerators Aand B shattbetommectedtotheTeceiver viaa combiming retwork.

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

The unwanted signal, provided by generator B, shall be frequency modulated with a

400

Hz sine wave giving a deviation of £3 kHz.

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

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

The

PER or BER shall be noted.

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

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

e) The frequency of any spurious response detected (by an increase in either PER or BER)
during the search shall be recorded for use in the next measurements.
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the frequency to 156,025 MHz and repeat the test.

g) In the case where operation using a continuous packet stream is not possible, a similar
method may be used.

11.2.5.5 Method of measurement (at identified frequencies)

Proceed as follows.

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

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

400 Hz sine wave giving a deviation of £3 kHz. Generator B shall be at the fregyency of

that
b) Initi
The
c) Gen

d) For
spe(
e) Set
duri
freq

11.2.5.6 Required results

At any
more, th

11.2.6
11.2.6.1

The inte

modulated signal, without execeeding a given degradation due to the presence of tw

spaced
frequen

11.2.6.2

Figure 1

purious response being considered.
Ily, generator B (unwanted) shall be switched off (maintaining the outputiimpe
signal level from generator A (wanted) shall be adjusted —101 dBmat the rece

each frequency noted during the tests over the limited.frequency range

ng the tests over the limited frequency range on the lewest frequency and the
Lencies of interest (SFI2).

requency separated from the nominal frequency of the receiver by two cha
e spurious responses shall not result in\a PER of greater than 20 %.

Intermodulation response rejection
Definition

rmodulation response (rejection is the capability of the receiver to receive a

LY.
Method of measurement

0 shaws-the measurement arrangement for intermodulation.

dance).

ver.

rator B shall be switched on, and the level of the unwanted sighalset to —31 dBm.

and the

ific frequencies of interest (SFI1), transmit 200 packets to 'the EUT and note the PER.

the receiving frequency to 156,025 MHz and repeat the test for each frequengy noted

specific

hnels or

wanted
b close-

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

S

generator

fgnat

A

\ 4

S

ignal Receiver Messa

generator > Combiner > under > measuring
B test test set

ge

\4

S

generator

ignal

Cc

Figure 10 — Measurement arrangement for intermodulation

IEC
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The measurement procedure shall be as follows:

a)
b)

c)
d)

11.2.6.3 Required results

The PER shall not exceed 20 %.

11.2.7 | Blocking or desensitisation

11.2.7.1 Definition

three signal generators 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 to generate test signal number 4;

the unwanted signal from generator B shall be unmodulated;

the unwanted signal from generator C shall be frequency modulated with a 400 Hz sine
wave giving a deviation of £3 kHz;

the signal level from generator A (wanted) shall be set for —101 dBm at the receiver input;
the signal level from generators B and C shall be set for —36 dBm at the receiver input;

ved;
No.4 of

Table 13.

Table 13 — Frequencies for intermodulation test

>4
Generator A Generator B Cﬁenerator (o3
Wanted AIS signal Unmodulated (50 kHz) C ulated (+100 kHz)

Test 162,025 MHz 162,075 MHz 162,125 MHz
No.1
Test 162,025 MHz 161,975 MHzZ 161,925 MHz
No.2
Test 156,025 MHz 156,075\MHz 156,125 MHz
No.3
Test 156,025 MHz 155;975 MHz 155,925 MHz
No.4

Blocking is a meéasure of the capability of the receiver to receive a wanted modulatefd signal
without gxceeding a given degradation due to the presence of an unwanted input signal at any

frequencies'other than those of the spurious responses or the adjacent channels.

11.2.7.2 Method of measurement

The measurement procedure shall be as follows:

a)
b)

c)

two generators A and B shall be connected to the receiver via a combining network (see
Figure 9);

the wanted signal, provided by signal generator A, shall be at the nominal frequency of the
receiver and shall be modulated to generate test signal number 4;

the unwanted signal from generator B shall be unmodulated and shall be at a frequency
0,5 MHz to 10 MHz away from the nominal frequency of the receiver. Measurements shall
be carried out at frequencies of the unwanted signal at approximately £500 kHz, +1 MHz,
+2 MHz, +5 MHz and +10 MHz, avoiding those frequencies at which spurious responses
could occur (see 11.2.5);
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d) 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
—-101 dBm at the receiver input;

e) the RF signal level for signal generator B (unwanted signal) shall be adjusted to —23 dBm
when the frequency setting is less than +5 MHz. For frequency settings of +5 MHz or
higher, the RF level shall be adjusted to —15 dBm;

f) the test shall be repeated for all the frequencies defined in step ¢);
g) the test shall be carried out on 156,025 MHz and 162,025 MHz.

11.2.7.3 Required results

The maximum packet error rate shall not exceed 20 %.

11.3 Clonducted spurious emissions

11.3.1 | Spurious emissions from the receiver

(See 7.2.2

-~

11.3.1.1 Definition

Spurioup emissions from the receiver are components at any frequency, conductej to the
antenng. The level of spurious emissions shall be measured as their power level in a slpecified
load.

11.3.1.2 Method of measurement

The recgiver shall be connected to a 50 Q attenuator. The output of the attenuator ghall be
connected to a spectrum analyser or selective voltmeter having an input impedance of(50 Q. If
the detecting device is not calibrated in¢gterms of power input, the level of any detected
components shall be determined by a-substitution method using a signal generafor. The
measur¢ment shall extend over the frequency range 9 kHz to 4 GHz.

The regeiver shall be switchedon, and the measuring receiver shall be tuned qgver the
frequency range 9 kHz to 4 GHz:

At eachl frequency at,which a spurious component is detected, the power level shall be
recordefl as the spurious’ level delivered into the specified load.

11.3.1.3 Required results

The power of)any spurious emission in the specified range at the antenna terminal ghall not
exceed F57/dBm (2 nW) in the frequency range 9 kHz to 1 GHz and —47 dBm (20 nW) in the
frequency range T GHz 1o 4 GHz.

11.3.2 Spurious emissions from the transmitter

(See 7.2.4)
11.3.2.1 Definition

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 emissions, intermodulation products and frequency conversion products, but exclude
out-of-band emissions.
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11.3.2.2 Method of measurement

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

If possible, the measurement shall be made with the transmitter unmodulated. If this is not
possible, the transmitter shall be modulated by test signal number 3. If possible, the
modulation should be continuous for the duration of the measurement.

The measurement shall be made over a frequency range from 9 kHz to 4 GHz, excluding the
transmitting frequency +62,5 kHz.

The regolution bandwidth of the measuring instrument shall be the smallest bandwidth
available which is greater than the spectral width of the spurious component being megasured.
This shall be considered to be achieved when the next highest bandwidth calses lgss than
1 dB ingrease in amplitude. Positive peak detection (maximum hold) shall bé)selected on the
spectrum analyser used for this measurement.

A suffidient number of sweeps shall be measured to ensure that-the emission profile is
developgd.

At each frequency at which a spurious component is detecCted, the power level shall be
recordefl as the conducted spurious emission level delivered into the specified load| except
for the {ransmitting frequency 62,5 kHz. The conditions_used in the relevant measufements
shall be|recorded in test reports.

11.3.2.3 Required results

The poyer of any spurious emission on any discrete frequency shall not exceed 0,25 uW
(—36 dBm) in the frequency range 9 kHz te'@ GHz and 1 uW (=30 dBm) in the frequengy range
1 GHz tp 4 GHz.

12 Specific tests of link layer
(See 7.3)
12.1 TPMA synchronisation

12.1.1 | Synchronisation test using UTC direct and indirect

12.1.1.1 Purpose

The purpese of this test is to ensure that the EUT can operate UTC direct and indirect,

12.1.1.2 Method of measurement

Set up standard test environment; choose test conditions in a way that the EUT operates in
the following synchronisation modes:

a) UTC direct;

b) UTC indirect (internal synchronisation source disabled; at least one other station UTC
direct synchronised);

c) BASE direct (internal GNSS disabled; base station with UTC direct synchronisation within
range);

d) UTC indirect (internal GNSS receiver disabled; only Class B SO station UTC direct
synchronised).

Check all CommState parameters in position report. Check reporting interval.
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12.1.1.3 Required results

Confirm

a) the
b) the
c) the
d) the

12.1.2
12.1.2.1

that:

SynchState = 0,
SynchState = 1,
SynchState = 1,
SynchState = 1.

Synchronisation test without UTC, EUT receiving semaphore

Purpose

The pur|

12.1.2.2

Set up
other un

a) The
bein

b) Intrd
c) Ena

Check 4

12.1.2.3
Confirm

a) tran
b) the

C) synd
122 T
12.2.1

The pur|

12.2.2

bose of this test is to ensure that the EUT can synchronise to a semaphorer

Method of measurement

standard test environment; choose test conditions such that theCEUT opera
its acting as follows.

EUT is receiving a mobile station that is acting as semaphore with no Base
g received.

duce a Base Station that is acting as a semaphore, with different timing.

ble internal synchronisation source.

I CommState parameters in position report. Check reporting interval.
Required results

that:

smitted SynchState = 3,

EUT shall change synchronisation source to the Base Station, and

hronisation mode shallirevert to UTC direct, SynchState = 0.

me division (frame\format)

Purpose

bose of thHistest is to ensure that the EUT uses SOTDMA correctly.

Method of measurement

tes with

Stations

Set the

e : el [t T 1 TR - oQ 1 D
UT W TTaximurir TSportry mietvar O o 5 Dy dppliyiiy d specu Ul Zo RIT. \NE€U

ord VDL

Messages and check for used slots. Check parameter slot humber in CommState of position
report. Check slot length (transmission time).

12.2.3

Required results

Slot number used and slot number indicated in CommState shall match. Slot number shall not

exceed

123 S

12.3.1

2249. Slot length shall not exceed 26,67 ms.

ynchronisation jitter

Definition

Synchronisation jitter (transmission timing error) is the time between nominal slot start as
determined by the UTC synchronisation source and the initiation of the "transmitter on"

function
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12.3.2 Purpose

The purpose of this test is to ensure that the synchronisation jitter is within the allowable
tolerances.

12.3.3 Method of measurement
Set up standard test environment. Set the EUT to 5 s reporting interval using
a) UTC direct synchronisation, and

b) UTC indirect synchronisation by disconnecting the synchronisation source of the EUT.

Record BE—Messages—and—measure—the—time—between—the—neminalbegirnring—efthe slot

(Nominal Ty) and the start flag, and calculate it back to Tj,.

12.3.4 | Required results
The synichronisation jitter shall not exceed

a) =104 us using UTC direct synchronisation, and

b) +312 pus using UTC indirect synchronisation.

12.4 Data encoding (bit stuffing)

(See 7.2.3.6)
12.4.1 | Purpose

The purpose of this test is to ensure that (he EUT conforms to the data encoding
requirements.

12.4.2 | Method of measurement

Set up gtandard test environment.

Set ship’s name to HEX-Values’"7E 3B 3C 3E 7E" so that bit stuffing will be applied and
check the VDL (note that this might require that the manufacturer provides means to input this
data).

12.4.3 | Required results

Confirm|that transmitted VDL Messages 24A and 24B conform to data input.

12.5 Frame check sequence

12.5.1 Purpose

The purpose of this test is to ensure that the EUT rejects Messages with invalid CRC.

12.5.2 Method of measurement
Apply simulated position report Messages with wrong CRC bit sequence to the VDL.

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

b) Repeat test 12.1.2 and check that a station transmitting Messages with wrong CRC is not
used for synchronisation.

12.5.3 Required results

Confirm that Messages with invalid CRC are not accepted by the EUT in cases a) and b) of
12.5.2.
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12.6 Slot allocation (channel access protocols)
12.6.1 Network entry
12.6.1.1 Method of measurement

Set up standard test environment; switch on EUT. Record transmitted scheduled position
reports for the first 3 min of transmission after initialisation period. Check CommState for
channel access mode.

12.6.1.2 Required results

EUT shall start autonomous transmissions of Message 18 (position report) with ITDMA
CommSjtate with KeepFlag set true for first minute of transmission and Message (18 with
SOTDMA CommState thereafter.

12.6.2 | Autonomous scheduled transmissions (SOTDMA)
12.6.2.1 Method of measurement
Set up gtandard test environment and operate EUT in autonomous,mode.

a) Recprd transmitted scheduled position reports Message ,18vand check frame sfructure.
Chegk CommsState of transmitted messages for channelyaccess mode and parpmeters
numpber of received stations, slot timeout, slot number and slot offset.

b) Repgat the test with 50 % channel loading ensuring)there are at least 4 free slots|in each
SI.
12.6.2.2 Required results

Check that the following is achieved:

a) nomfinal reporting interval is achieved 20 % (allocating slots in selection intefval Sl).
Confirm that the EUT allocates new slots NTS within S| after 3 min to 8 min. Check that
slot offset indicated in CommState matches slots used for transmission. Check that Class
B "CS" are not included jnthe number of received stations. Check that durihg DSC
monijitoring periods there are-no time out values of "0";

b) only|free slots are use@dfor transmission.
12.6.3 | Autonomous'scheduled transmissions (ITDMA)
12.6.3.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Set speed to less
than 2 [kmots” giving a reporting interval of 3 min. Record transmitted scheduled [position
reports.

12.6.3.2 Required results

Check that EUT transmits Message 18 with ITDMA CommState and allocates slots using
ITDMA and that slot offset indicated in CommState matches slots used for transmission.

Check that nominal reporting interval is achieved +20 %.

12.6.4 Transmission of Messages 24A and 24B (ITDMA)
12.6.4.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Record transmitted
messages.
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12.6.4.2 Required results

Confirm that EUT transmits Messages 24A and 24B using the ITDMA access scheme. The
SOTDMA CommsState of Messages 18 shall, as far as possible, be changed to ITDMA
CommState to allocate slots for Messages 24A and 24B.

12.6.5 Assigned operation

(See 4.1.5, 7.3.4.3.3)
12.6.5.1 Message 16 with slot assignment

12.6.5.1.1 Purpose

The purpose of this test is to ensure that the EUT can be assigned to use specific slots.

12.6.5.1.2 Method of measurement

Set up gtandard test environment and operate the EUT in autonomous mode (SOG < 2 kn).

a) Transmit an assigned mode command Message 16 to the EUT with initial slot offset and
increment.

b) Increase speed to 25 kn while still assigned to a reporting interval of 10 s.

c) Every 3 min, send further assignment Messages with the same slot assignment.

d) Transmit an assigned mode command Message 16ywith a non-base station MMSI to the
EUT| with initial slot offset and increment.

e) Transmit an assigned mode command Message“16 to an MMSI different to the MMSI of
the EUT with initial slot offset and increment-

Record fransmitted Messages.

12.6.5.1.3 Required results

Confirm|that the following is achieved:

a) the EUT transmits a Message 18 in the designated slots. Check that the assigngd mode
flag fis set to 1;

b) the EUT stays in assighed mode using the assigned slots;

c) the EUT continues'in assigned mode when it receives a further assignment commjpnds by
Message 16-Verify that the slot timeout value is updated for every received Messdge 16;

d) the EUT ignores Message 16 and continues autonomous mode operation;
e) the EUF ignores Message 16 and continues autonomous mode operation.

Confirm that the EUT reverts to autonomous mode with autonomous reporting interval 4 min
to 8 min after the last Message 16.

12.6.5.2 Message 16 with rate assignment
12.6.5.2.1 Purpose

The purpose of this test is to ensure that the EUT can be assigned reporting intervals.

12.6.5.2.2 Method of measurement
Set up standard test environment and operate the EUT in autonomous mode (SOG < 2 kn).

a) Transmit an assigned mode command Message 16 to the EUT with a designated reporting
interval of 5 s.
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b) Transmit an assigned mode command Message 16 to the EUT with the assigned reporting
interval of 10 s.

c) Increase speed to 25 kn while still assigned to a reporting interval of 10 s.

d) Every 3 min, send further assignment Messages with a reporting interval of 10 s.

e) Transmit an assigned mode command Message 16 to the EUT with a non-base station
MMSI.

Record transmitted Messages.

12.6.5.2.3 Required results

Confirmrt

a) the
mod

b) the
c) the

d) the
Mes

e) con

Confirm
to 8 min|

12.6.5.3

12.6.5.3.

Operate
mode c(

a) the
b) the

12.6.5.3.

Confirm

a) the
next

) ) ol H H Lo !
Mat T TUNUWITTY 1o dUTTITvVeU.

e flag is set to 1;
eporting interval is 10 s;

EFUT stays in assigned mode with a reporting interval of 10 s;

sage 16. Verify that the slot timeout value in the Comm&tate is not updateq

reCjived Message 16;

irm that the EUT ignores Message 16 and continues autonomous mode operat

that the EUT reverts to autonomous mode with autonomous reporting interv
after the last Message 16.

Assigned mode using invalid reporting rates

1 Method of measurement

mmand Message 16 using a base station MMSI to the EUT with

humber of reports per 10 min which is not a multiple of 20, and
number of reports per*10 min which is higher than 120.

2 Required.results
that:

EUT transmits position reports Message 18 at a reporting rate that correspond
highest multiple of 20 reports per 10 min, and

b) the

FUT transmits position reports Message 18 at a reporting interval of 5 s.

12.6.5.4 Slot assignment to FATDMA reserved slots

12.6.5.4.1 Definition

FUT transmits with the designated reporting interval of 5 s. Check thatthe dssigned

EUT continues in assigned mode when it receives a further assignment commjands by

by the

on.

al 4 min

standard test environment and*EUT in autonomous mode. Transmit an assigned

s to the

This test checks the operation of Message 16 assignment of slots reserved by Message 20.

12.6.5.4.2 Method of measurement

Set up the standard test environment and operate EUT in autonomous mode. Transmit a Data
Link Management message (Message 20) using a base station MMSI to the EUT with slot
offset and increment. Transmit an Assigned Mode Command (Message 16) using a base
station MMSI to the EUT and command it to use one or more of those FATDMA allocated
slots. Record transmitted messages.
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12.6.5.4.3 Required results

Confirm that the EUT uses the slots commanded by Message 16 for own transmissions.

12.6.6 Group assignment

NOTE

the EUT is inside this region, unless mentioned otherwise.

12.6.6.1

Entering interval assignment

12.6.6.1.1 Method of measurement

a4t L NSV - 3 ond norata LI T o 3 N n-ad Hh o

In the tests of 12.6.6, a base station MMSI is used to transmit Message 23 with a geographic region so that

Set up
interval

a)

b)

Tran
of 3

Trarn
of 5
Usin
the

Trarn
of 2

Trarn
field

Tran
field

Monitor

12.6.6.1

Verify tH

a)

b)

c)
d)
e)

f)

EUT
repd
accq
repd
time
the

EUT
repd

T

o o ot B-AEA-OS AALL
T CST CTviT Ot arrg opeTratc— o T i aotormoTmoas— ot —vvrar o |

eporting

of 15 s (SOG = 15 kn). Perform the following tests after time-out of the preyiays test.

smit a Group Assignment command (Message 23) to the EUT with a reporting|interval
) s assigned.

smit a Group Assignment command (Message 23) to the EUT with-a reporting|interval
s assigned.

g a non-base station MMSI, transmit a Group Assignment-command (Message 23) to
EUT with a reporting interval of 5 s assigned.

smit a Group Assignment command (Message 23) to the EUT with a reporting|interval
s assigned.

smit a Group Assignment command (Message 23)'to the EUT with a reporting|interval
setting 9 (next shorter autonomous reportingsinterval).

smit a Group Assignment command (Message 23) to the EUT with a reporting|interval
setting 10 (next longer autonomous repaorting interval).

the VDL.

.2 Required result

at:

enters assigned operation mode and transmits position report Message 18 with 30 s

rting interval. Verify that EUT builds up the assigned transmission sc

heduled

rding to the network entry procedure. Verify that unused slots of the previous
rting schedule‘are released. Verify that the EUT reverts to autonomous modg after a
out of 4 min:to 8 min building up the autonomous transmission schedule accdrding to

network entry procedure and releases unused slots from previous schedule;

entersrassigned operation mode and transmits position report Message 18
rting—“interval. Verify that EUT builds up the assigned transmission sc

accqg

rding to network entry procedure. Verify that unused slots of the previous r

with 5 s
heduled
pporting

schedule are released. Verify that the EUT reverts to autonomous mode after a time out of
4 min to 8 min building up the autonomous transmission schedule according to the
network entry procedure and releases unused slots from the previous schedule;

EUT does not react on Message 23;

EUT does not react on Message 23;

EUT enters assigned operation mode and transmits position report Message 18 with 5 s
reporting interval;

EUT enters assigned operation mode and transmits position report Message 18 with 30 s
reporting interval.
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12.6.6.2 Assignment by region
12.6.6.2.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode with a reporting
interval of 15 s and use a base station MMSI to transmit Message 23.

a) Transmit a Group Assignment command (Message 23) to the EUT (define station type 0
and geographic region so that the EUT is inside this region). Set the reporting rate to 5 s
and apply message to VDL.

b) Transmit a Group Assignment command (Message 23) to the EUT (define station type 0
and geographic region so that the EUT is outside this region). Set the reporting rate to 5 s
and apply message to /DI

12.6.6.2.2 Required result
Verify that:
a) EUT| switches to assigned mode and transmits position reports with 5.'s5interval. Vqrify that

EUT| reverts to normal operation mode after timeout period;
b) EUT| declines Message 23.

12.6.6.3 Assignment by station type
12.6.6.3.1 Method of measurement

Set up [standard test environment and operate EUJ ih autonomous mode with a rgporting
interval jof 15 s and transmit Message 23 with a reporting interval of 5 s.

a) Transmit a Group Assignment command with\a station type to 0 (all stations).
b) Transmit a Group Assignment command.with a station type to 1 (Class A).

c) Transmit a Group Assignment command with a station type to 2 (All Class B).
d) Transmit a Group Assignment command with a station type to 3 (SAR aircraft).
e) Transmit a Group Assignment.ecommand with a station type to 4 (Class B SO).
f) Transmit a Group Assignment command with a station type to 5 (Class B CS).
g) Transmit a Group Assignment command with a station type to 6 (Inland AIS).

12.6.6.3.2 Required.result
Verify that:

a) EUT| switches to assigned mode with 5 s reporting interval;
b) EUT| declines Message 23;
c) EUT switches to assigned mode with 5 s reporting interval,
d) EUT declines Message 23;
e) EUT switches to assigned mode with 5 s reporting interval,
f) EUT declines Message 23;
g) EUT declines Message 23.

12.6.6.4 Addressing by ship and cargo type
12.6.6.4.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode with a reporting
interval of 15 s and use a base station MMSI to transmit Message 23.

a) Transmit a Group Assignment command (Message 23) to the EUT. Set the reporting
interval to 5 s and the ship and cargo value to the value which is configured in the EUT.
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b) Transmit a Group Assignment command (Message 23) to the EUT. Set the reporting
interval to 5 s and the ship and cargo value to a value different to the value which is
configured in the EUT.

c) Configure the ship and cargo type of the EUT to 72. Transmit a Group Assignment
command (Message 23) to the EUT. Set the reporting interval to 5 s and the ship and

carg

12.6.6.4

o type value to 70.

.2 Required result

Verify that:

a) EUT switches to assigned mode and transmits position reports with 5 s reporting interval;

b) EU
c) EUT

12.6.6.9

12.6.6.5.

Set up

reporting interval.

Transmi

Record transmitted messages.

12.6.6.5.

Confirm

then stpps transmission. Confirm that the\EUT starts transmission after the qu

accordir

Messagp 23.

12.6.6.6

12.6.6.4.

Set up standard test enyireanment and operate EUT in autonomous mode. Transmit
Assignmpent command/(Message 23) to the EUT with a reporting interval of 5 s as

Monitor

Messagk 23 shallmnot'be synchronised to the initial transmission schedule of the EUT)

Measure¢ the-time T, between the reception of Message 23 and the first transmissi

timeout)

declines Messddge £J3,

switches to assigned mode and transmits position reports with 5 s reporting. in
Quiet time command
1 Method of measurement

the standard test environment and operate EUT in autondomous mode w

t a Group Assignment message (Message 23) to the EUT with a quiet time con

2 Required results
that the EUT continues transmission for*one frame to release the allocated s

g to the network entry procedurelThe quiet time period starts with the rece

Reverting from intervalkassignment

1 Method of measurement

the VDL untihat’least 1 min after timeout occurred. Repeat 10 times (transmis|

terval.

th 15s

hmand.

ots and
et time
ption of

h Group
bsigned.
sions of

on after

12.6.6.6.2 Required result

Verify that the time out is randomly distributed between 4 min and 8 min.

12.6.6.7
12.6.6.7

Assignment priority test - Message 16 and 23

A Purpose

The purpose of this test is to ensure that the EUT selects the correct assignment Message
when given both addressed and group assignments.

12.6.6.7.2 Method of measurement

Set up standard test environment and operate the EUT in autonomous mode.
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Transmit a Message 23, addressed to the EUT, to assign a reporting interval of 15 s.
Check that the EUT reporting interval is 15 s. Transmit a Message 16, addressed to the
EUT, assigning a reporting interval of 10 s while still assigned by Message 23.

Transmit a Message 16, addressed to the EUT, to assign a reporting interval of 15 s.
Check that the EUT reporting interval is 15 s. Transmit a Message 23, addressed to the
EUT, assigning a reporting interval of 10 s while still assigned by Message 16.

12.6.6.7.3 Required result

Confirm that:

a)
b)

12.6.6.§ Assignment priority test — Message 22 and 23

12.6.6.8.1 Purpose

the EUT adopts the reporting interval of Message 16;
the EUT continues with the reporting intervaft of Message 16. ..., |

The purpose of this test is to ensure that the EUT selects the correct assignment Message

when giyven group assignments by Messages 22 and 23.

12.6.6.8.2 Method of measurement

Set up |standard test environment and operate the EUT in“autonomous mode. Trgnsmit a

Messagp 22 defining a region with the EUT inside that region Tx/Rx mode = 0.

a)
b)
c)
d)

e)
f)

g)

Record fransmitted.messages.

12.6.6.8.3 ~Required result

The following results are required

a)
b)

c)
d)

e)

f)

Tranismit an Assigned mode command (Message:23) to the EUT with Tx/Rx mode
Transmit Message 22 to the EUT with regional settings specifying Tx/Rx mode 2.
Transmit an Assigned mode command (Message 23) to the EUT with Tx/Rx mode

During assigned mode, transmit a Message 22 to the EUT individually addresg$ed and
speg¢ifying Tx/Rx mode 2.

WitHin 10 min, transmit a Message-22 with regional area settings specifying Tx/Rx mode
0.

Transmit an Assigned mode command (Message 23) to the EUT with Tx/Rx mode|1 every
min ffor 15 min.

After timeout of the last Message 23, transmit a Message 22 with regional [settings
speg¢ifying Tx/Rx miode 0.

Check that Tx/Rx mode = 1. The Tx/Rx mode field setting of Message 23 takes
precedence over the Tx/Rx mode field setting of Message 22.

Check that Tx/Rx mode = 1. The EUT reverts to the Tx/Rx mode = 2 defined by Message
22 after the timeout of Message 23.

Verify that Tx/Rx mode = 1.

Check that Tx/Rx mode = 2. The Tx/Rx mode field setting of Message 22 takes
precedence over the Tx/Rx mode field setting of Message 23.

Check that Tx/Rx mode = 2. The Tx/Rx mode setting of Message 22 is ignored.

Check that the Tx/Rx mode remains at 2 min for 10 min after applying Message 22. Check
that the Tx/Rx mode is changed to 1 when receiving Message 23 later than 10 min after
Message 22. Check that after timeout of the last Message 23 the Tx/Rx mode reverts to 2
according to the individually addressed Message 22.


https://iecnorm.com/api/?name=7f2d2f30c8c980df76d156901f79e833
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