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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
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FOREWORD
ternational Electrotechnical Commission (IEC) is a worldwide organizatio for standari i gmprising
tional electrotechnical committees (IEC National Commlttees) i promote
htional co-operation on all questions concerning standardization in fields. To
hd and in addition to other activities, IEC publishes Internationa ifications,
ical Reports, Publicly Available Specifications (PAS) and as “IEC
at|on(s) ). Their preparatlon is entrusted to techmcal comn nterested

, governmental Jand non-

> IEC collaboratg¢s closely
conditions detenqmined by

prnational
from all

National
nt of IEC
r for any

blications
vergence
indicated in

onformity
e for any

perts and

es and IEC Natlonal Commlttees for any personal injury, property damage or
whatsoever, whether direct or indirect, or for costs (including legal fees) and
publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC

o_the Normative references cited in this publication. Use of the referenced publications is
Ensable for the correct application of this publication.

Attent

on is drawn to the possibility that some of the elements of this [EC 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.

The text of this standard is based on the following documents:

FDIS

Report on voting

80/685/FDIS

80/691/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.


https://iecnorm.com/api/?name=dd73ef997db142ed412b616d5c03bfe8

-8- 62287-2 © IEC:2013(E)

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

+ amepnded
A bilinglial version of this publication may be issued at a later date. &/

IMPORTANT - The ‘colour inside' logo on the cov his publica:l;on

indicates that it contains colours which are considere ect
undersfanding of its contents. Users should theref a

colour printer.



https://iecnorm.com/api/?name=dd73ef997db142ed412b616d5c03bfe8

62287-2 © IEC:2013(E) -9-

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 Scogpe

This pdrt of IEC 62287 specifies operational and performance réq ods of
testing fand required test results for Class B “SO” shipborne_ A i img Self-
organis¢d TDMA (SOTDMA) techniques as described in Recom i .13[71. This
standarg takes into account other associated IEC Internati 5t3 existing

national| standards, as applicable.

The majn differences between Class B “CS” (IEC are that

the Clags B “SO”:
e (
e (
e

H
H
H
e h

It is app carriage

requirern

2 Nol

in whole or in part, are normatively referenced in this document and
spensable forits application. For dated references, only the edition cited applies. For
the latest edition of the referenced document (including any

The foll
are indi
undated reference
amendments) applies.

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 radio communication equipment and systems
— Global navigation satellite systems (GNSS)

IEC 61108-4, Maritime navigation and radio communication 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 (all parts), Maritime navigation and radiocommunication equipment and systems
— Digital interfaces


https://iecnorm.com/api/?name=dd73ef997db142ed412b616d5c03bfe8

-10 - 62287-2 © IEC:2013(E)

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems — Digital
interfaces — Part 1: Single talker and multiple listeners

IEC 61993-2, Maritime navigation and radio communication equipment and systems -
Automatic identification systems (AIS) — Part 2: Class A shipborne equipment of the universal
automatic identification system (AIS) — Operational and performance requirements, methods
of test and required test results

ITU Radio regulations 2012, Appendices

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, Interim solutions for improved efficienc e of the

band 146-174 MHz by stations in the maritime mobile service

ITU-R Recommendation M.1371-4:2010, Technical charactg > : alitomatic
identification system using time division multiple access in th nd

3 Abbreviations

AlIS Automatic ldentification Syste
BER Bit Error Rate

BT Built-In Integrity Tests

BT Bandwidth Time

¢OG

¢CRC

¢sSD

DGNSS Satellite Service
0

0

g

H

( Gaussian Minimum Shift Keying
( bal Navigation Satellite Service

wternational Maritime Organization

ICTDMA Incremental Time Division Multiple Access

ITU International Telecommunication Union
LME Link Management Entity

MAC Medium access control

MMSI Maritime Mobile Service Identity

MSSA Multi-channel slot selection access

NM Nautical mile (1 NM =1 852 m)

NRZI Non Return to Zero Inverted

(ON] Open Systems Interconnection model
PER Packet Error Rate

Pl Presentation Interface

RAIM Receiver autonomous integrity monitoring
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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 Time Division Multiple Access

Tx Transmit
yTtcC Universal Time Co-ordinated
DL VHF Data Link
HF Very High Frequency
SWR Voltage Standing Wave Ratio
TS Vessel Traffic Services
NOTE Abbreviations included in the IEC 61162 series are not/ spegifi list. Refer to this

Internatio

4 Gel

41 @
411

The Clg
navigati
Traffic §

The Clg
operatin
degradg

continug
e ina

e asa

hal Standards for these abbreviations.
neral requirements

eneral

pn of ships a

ervices@ :

mieans for littoral States to obtain information about the craft, and

series of

efficient
Vessel

stations
hall not

atically,

e asa
4.1.2

(See 10.1

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

Quality assurance

)

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

with the

NOTE T

41.3

(See 10.1

requirements of this standard before the product is put to the market.

he ISO 9000 series, as applicable, meets the requirements of a quality control system.

Safety of operation

2)
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It shall not be possible for the operator to augment, amend or erase any program software
required for operation in accordance with this equipment standard. 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, 13.6)

nts and
ble, the
ment.

Where a—feature at—is—additionalte 8 ! “YaTNTTI=Yaar=
options the operation and, as far as is reasonably practica
malfunction of such additional features shall not degrade the performarce ofithe equip

41.5 Functionality
The eqlipment 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 the
* type

e infor

e infor
4.3 M
(See 10.1|

In additi

e (detd

(See Clause 9)

In addition to the specific requirements of this standard, 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 are permissible);
e power supply;

o extreme power supply;

e excessive conditions;

e power supply short-term variation and power supply failure;

e durability and resistance to environmental conditions;

e interference;
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e electromagnetic compatibility;

e compass safe distance;

o safety precautions;

e protection against accidental access to dangerous voltages;

e electromagnetic radiofrequency radiation.

The Class B “SO” AIS shall not enter an undefined or unstable state in case of under voltage.

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

a) port ble;

b) protgcted from the weather;
c) exposed to the weather;

d) submerged or in continuous contact with sea water.

The Cldss B “SO” AIS shall be tested for compliance with
special-purpose and safety requirements of IEC 60945.

Spower| supply,

e AIS equipment declared for protected installation Shall me ribed in
Table 3 column "Protected” of IEC 60945:2002;

o expgsed AIS equipment shall m column
"Exposed" of IEC 60945;

e portable AIS equipment shall mee y s—of 15:2002
"Pro

In addit of open

circuited

6 Pern

6.1 In

(See 10.1|

The Cla

e a cd Service
band;

nitter and two receiving processes for TDMA operation;

e at Ierst onge tran

e a third\réceiving process for DSC channel management;

e a means for automatic channel switching in the maritime mobile band (by Message 22 and
by DSC). Manual channel switching shall not be provided;

e 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.
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6.2 Operating frequency channels

(See 10.3)

The Class B “SQO” 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 Internal GNSS receiver for position reporting
(See 10.4))
The Class B “SO” AIS shall have an internal GNSS receiver a S source

COG and SOG except for test purposes.

The intgrnal GNSS receiver shall meet the following re
the IEC|61108 series:

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

e position update;

e intenference susceptibility;

e staty
o WGH

r position,

er as specified in

The intg i 2 8 of being differentially corrected by Message 17.

Optiona
a radio
IEC 611

6.4 Identifi

(See 10.8

bcted by
hce with

For the |purpose © p and message identification, the appropriate Maritime Mobile|Service

Identity [ MMISI) 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:
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identification (MMSI);

name of ship;

type

of ship;

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

call sign; and

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 thattramsmissionsare mhibitedwithrthisdefauttsetting:
6.5.1.2 Dynamic (Message 18)

The list [of dynamic information shall include:

e ship|s position with accuracy indication and integrity sta

e UT(Q second when position fix was generated;

e course over ground (COG) from internal GNSS;

e speqad over ground (SOG) from internal GNS

e truelheading (optional).

6.5.1.3 Configuration information

The foll active in the specific unit
provided by flag settings ip

o type|of AIS Class

e avai

6.5.2

avai
abili
abili

ability of minim
ability o@,

(See 10.5.2;

The rep
data ha

5 been amended, or upon interrogation.

shall be

n, when

The reporting interval for dynamic information shall be as stated in Table 1.
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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 15s 30s
Class B “SO” AIS Mobile Equipment moving >23 kn 5s 15s

The Clgss B "SU™ AIS shall follow the rules set by ITU-R M.13771-4, and sh

reporting interval to “Increased Reporting Interval” in accordance with
50 % of|the slots of each of the last four consecutive frames are free:
of the sjots of each of the last four consecutive frames are free, the (
report at the “Nominal Reporting Interval”.

An assignment command, received by Message 16 or Messag
the repdrting interval defined by Table 1 (see 4.1.5).

When the BIIT determine the positio
maintain a reporting interval of 3 min (s

6.5.3 Short safety-rela

(See 10.2{2.5)
Short s fety-rel
14) shall not be proevided:

NOTE IN
incorpora

6.5.4
(See 10.6

The AIS

6.6 A imdicati ; =

(See 10.7)

6.6.1 Built-in integrity tests (BIIT)

The Class B “SO” AIS shall have BIIT which monitor the processes listed in Table 2.

Any BIIT failure shall set the error indicator as defined in 6.7.1.

The Class B “SO” AIS reacts to BIIT malfunctions as indicated in Table 2.

ase the

bss than
hn 65 %
$S shall

ncrease

S shall

lessage

d not be
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Alarm nj

. alar11
e the al

e actiV
ever|

e non-
e upof

6.6.2

An auto

—-17 -

Table 2 — BIIT and reaction to malfunctions

Test

Reaction to Malfunction

AlS:

Tx malfunction

Stop transmission

AlS:

Antenna VSWR exceeds limit

Continue operation

AlS:

Rx channel 1 malfunction

Stop transmission on affected channel

AlS:

Rx channel 2 malfunction

Stop transmission on affected channel

AlS:

Rx channel 70 malfunction

Continue operation?

AlS:

general failure

Stop transmission

AlS:

UTC sync invalid

Continue operation using indirect or senfaphor
synchronisation

AlS:

display connection lost

Continue operation with "Class B ay Flag"taf
message 18 set to "0"

AlS:

no sensor position in use

Continue operation at 3 mi@@re@x{tir&in rvaN

AlS:

no valid SOG information

Continue operation usya’g\bg =1 O\Z§ \

AlS:

no valid COG information

Continue operation usi C\G\\\—XS\GFG\ >

AlS:

Heading lost/invalid

Continue oper/z(l/on usm\g\ ng = §<k1

a8 Alarm may be enabled/disabled depending/o\n %ysérp/co&ﬁgh@tion.

bpeated

vided in
should
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Position sensor fallback conditions

Priorities and affected position report data (refer to ITU-R M.1371-4) shall be as in Table 3.

Table 3 — Position sensor fallback conditions

Affected data in Message 18
o
o
.‘E' Position sensor status cw £ 7
) 2 > 8 = Position
= =0 7] =
(5 85 ) 3 Latitude / Longitude
o o E o
= |
N
1. | interpal DGNSS in use (corrected; Message 17)° 1b UTC-s |1 /O(\K Lat/L (internal)
2. |interjal DGNSS in use (corrected; e.g. beacon)d 18 UTC-s \Qa %)n (iMlnal)
3. |interpal GNSS in use (uncorrected)® 0P % 1 /@ L\at\/Lon (interlnal)
4. | no sgnsor position in | dead reckoning position '\Gg \ \Ele’f/ault to +91/{+181
use
no position
a If RAIM available “17; if not, default “0”.

b The position accuracy flag shall be set as*defin

¢ Appljcable in all configurations (minimum r

d Appl

The Al shall automatically i vailable.
If data gvailability changes; t r status
with the[highest priority witching
upwardg. During thjs peri pborting.

6.7 User interface

6.7.1

(See 10.8
The Cla

Power:

power on

No tran

Error:

mission:

the unit IS not transmitting
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;

e display active alarm conditions.
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6.7.2

(See 10.8

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[“SO” AIS shall be provided with at least one interface.

The formats and protocol for this data stream shall be as defined b C 6'N162-1. Additional
interfacgs may be implemented according to the other IEC 61162 series:. The:electrjcal and
physical parameters shall be as specified by the manufacturer.

The Cldss B “SO” AIS may be provided with an interface toi data. If
provided, the input interface for sensor data shall be complia 81162 ser|es.

6.8 Pjrotection from invalid control comman

(See 8.5.

The Cla lid base
station 23, the
unit shg ere x is
between the unit
shall ign

7 Ted

7.1 G

This cla hysical layer, Link layer, Network layer, Transport layer) of
the Ope tion (OSI) model.

Figure 1N er model of an AIS station (Physical layer to Transport layer) and
the laye ohs (Session layer to Application layer):
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Application
layer

Presentation
layer
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7.2 P
7.2.1

The phy
the dat

Session
layer

Transport
layer

Netw

CHANNEL\1

Link ’efeArLME

Link }a\yer b\l.\

Myer DLS

Link\LﬂQ

¢

Jlﬁnk layer MAC

)

N

Physical layer

NS
SO

Tx1/2

Rx 2

sical_laye

IEC

re 1 — OSl layer model

549/13

esponsible for the transfer of a bit-stream from an originator odt, on to
link. In addition to the specific requirements of this subclause, the physidal layer

shall be designed in accordance with Recommendation ITU-R M. 1377,

7.2.2

(See 11.2, 11.3.1)

Receiver characteristics

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-chanret rejection U 70 per = 1T apm =1 I/U\B

/—1\£1 dBm
1 HFﬁQset

Adjacent channel selectivity 20 % per —101 dBm ( >31\dl3ﬁr\
Spurioup response rejection 20 % per —101 dBm /\
Intermogulation response rejection 20 % per -101 dBm RSG\{Bm\/

Blocking and desensitization 20 % per —101 dBm \ %g\i?n (<5 MHz
=1 m (>5 MHz
Spurioup emissions -57 dBm 9 kHZ to 1 z \)
—47 dBm H§\

1/9{4 to

7.2.3 Other characteristics

7.2.31 General transceiver characteristic

(See Clayse 11)

General transceiver characteri ~ ified in Table 5.

Symbol Low setting High setting
PH.RFR Reg.on{ié\m@\wquencles within RR 156,025 MHz 162,025 MHz
Apry/eQd
PH.CHS nnel\gp%n (en deglaccording to RR Appendix 18 25 kHz 25 kHz
/w\th oot&te
PH.AIS1 \{S\\\Qef Mary}el 1) (2 087)° 161,975 MHz 161,975 MHz
PH.AIS2 AIS\Z\(\defauh\channel 2) (2 088)* 162,025 MHz 162,025 MHz
PH.BR Bit-rate 9600 bit/s 9600 bif/s
PH.TS Fratrinrg-sequence 24bits 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

a 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
ITU R M.1084-5 and Appendix 18 of the ITU Radio Regulations 2012.

7.2.3.4 Modulation scheme

(See 11.1/4)

The modulation scheme is bandwidth adapted frequency filtered
minimum shift keying (GMSK/FM). The NRZI encoded data ‘s before
frequengy modulating the transmitter.

7.2.3.5 Training sequence

(See 11.1[4)

Data transmission shall begin with\ a eamble)
consisting of one segment synchronisati g zeros
and onds (0101....). This sequence alway

7.2.3.6 Data encoding

(See 12.4)

The NREI waveform i change
in the lelvel Whe

Forward

7.2.3.7

(See Ann

The Clg
(see An

DSC i £ i laall o +=l ol ry 1 4 + ol H +lo i ‘\h d I
recetve—romecton—snan—oe PTOVIUTU " at TCast 1T atlutualitc—witTUuTe—tmiTe—o eadule

specified in ITU-R M. 1371-4:2010, Annex 7, Table 42.

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

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
1\

+1,5 dB normal test conditions

+3 dB extreme test conditions

Modulatiojn spectrum -25 dBc
—70 dBc kHz
Modulation accuracy <3 400 Hz normal and extreme

Bit 32 ... 199 0101
Bit 32 ... 199 0000111

Transmitter attack behaviour \( P,-1dB

PO t = Anhom
NEgomS BAKHZ) <7, < (Foon* 3.4 kHz) | Pou > (P~ 30 dB)

nom

Transmitter release M/ r RWG} <1ms P, to -50 dB
a\ m AKHZ) </ < (F., +34KkHz) | Poy> (P, —30dB)

e
m

Spurious Emissions =36"dBm 9 kHz ... 1 GHz

{\ -30 dBm 1 GHz ... 4 GHz

SR

7.3 Ljnk laye

(See Claqse 12)

7.3.1 General

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 Link sub-layer 1: Medium Access Control (MAC)
7.3.21 General

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
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using a common time reference. The Medium Access Control sub-layer shall be designed in
accordance with Recommendation ITU-R M.1371.

7.3.2.2 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 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 R iately after slot

start (74).

The trapsmitter shall be turned off after the last bit packet has|left the

transmitting unit; nominal transmission end is Tg (asg

+1,5dB

-1dB
-3dB

-50 dB

Start
flag

Figure 2 — Power versus time mask

sequence

IEC 550/13

The access to the medium is performed as shown in Figure 2 and Table 7.
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Table 7 — Definitions of timing for Figure 2

Reference bits Time Definition
ms

Ty 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)

T (includes 233 24,271 Power shall remain within +1,5 or —1 dB of P__ during the

1 dtuffing bit) period T, 10 T¢ /

Te includes 241 25,104 Power shall be =50 dB of P, and st below thi

1 stuffing bit) Q\

Tg 256 26,667 Start of next transmissior\timﬁ\&v{od

7.3.2.4 VDL state

(See 13.5))

Each sl¢t can be in one of the following states.

e Frea: : fion. An
externally allocated slot that has no i 5 also a
free|slot. This slot may be considefed refer to
3.3.1.2 Annex 2 in ITU-R M.1371-4

¢ Internal Allocation: ised for
trangmission;

e Extgrnal Allocati [ station;

e Avallable: @ bossible
candidate for slo

e Una ble slot
canr

7.3.3

The DL$

e data|link(activationand release;

e data| transfer; or

e error detection and control.

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

Recommendation ITU-R M.1371.

Entity sub-layer shall be designed in accordance with
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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 sIots for Class B “SO” transmissions of Messages 6, 8, 25 and 26 shall
not exceed-3-slots . g gth-of Messages B—8—3H¢ lots per
Messagg.

Class B “SO” shall transmit Messages 6, 8, 25 and 26 within 30¢(s an ) and 13
within 4(s, in response to addressed Message 6 and 12.

Class B “SO” shall pre-announce Messages 6, 7, 8, 13 a i ITDMA
communications state in a scheduled Message 18 if a Messa 18, i i equired

transmission interval. Otherwise RATDMA should be

Class B “SO” shall not retransmit Message
received.

ge 7 is

7.3.4.3 Modes of operation
7.3.4.3.1 Three modes

There shall be three modes

e Autgnomous (defa
e Assigned

e Intefrogation
7.3.4.3.
(See 10.2,

In the "B youssand continuous” mode of operation the Class B “SO” AIS shall fransmit
Messagg uled position reporting and Message 24A and 24B for sta’tic data
reporting. Mes 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
behaviour 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 itis in the geographic area specified in Message 23;

o 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 individual assignment command received shall take preced
assignment command received; i.e. the following cases shall be applie

o if Message 22 is individually addressed, the Tx/Rx mode field
take y

e a M
Mes
time

7.3.4.3.4

(See 10.23)

Class B
A Class|B “SO” AIS shall no

An autgnomous interrog
responstle by applying

transmifted withi@s s
The res
received.

Interrog
shall be]i

7.3.4.4

VDL Message use

e ovenyany

group

52 shall

over a
jnments
age 22.

slots for
shall be

ge was

(See 10.2.2)

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
M.1371-
Message No. Name of message 4:2010 R/P (o) T Remark
Ref.
Reserved for future use. If
0 Undefined None Yes | Yes No CRC checksum is correct,
output on PI.
Position Report
1 (Scheduled) A8-3.1 Yes | Yes No
2 Position Report (Assigned) A8-3.1 Yes | Yes No
Position-Reper—{Ahen Yos Yos Ne.
interrogated) AB-3.1 (
4 Base Station Report A8-3.2 Yes | Yes No N (\
5 Static and Voyage Related A8-3.3 Yes | Yes No
ata
6 Addressed Binary Message | A8-3.4 Yes | Yes Yes ) Iy\l‘f@ssed to own
(1) statio
AN
7 Binary Acknowledge A8-3.5 Yes | | \‘% An ABK Pl Messjage shall
2 s o the Pl even if no
\ Message 7 has been
() received
8 Binary Broadcast Message A8-3.6 (’\@V )/es/\ Y\ei
; A\
9 Star_u_iard SAR Aircraft 8.3 es es\)
Position Report
. Operational procesq not
10 UTC and Date Inquiry ?{B’}?‘.S \% No No defined by ITU-R M|1371.
11 UTC/Date Respopse /\8-3.&\ \ \gs | Yes No
12 Addressed Safaty Ré%d 83.100) | Ye Yes No (3) Only if addressef to own
Message N (3) station.
13 Safety Relate -3. Yes | INF Yes
Ackn/wQed (3)
14 Safék(;zl téd\B/m\a astCN.| AB<3.12 Yes | Yes | No
Messa eA ~
15 Interrggation >A8-3.13 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
Yes receive and procesq only if
16 ighed Mode Command A8-3.14 (5) INF No the message is senf from a
station with a valid ase
station MMSI
Yas INE 8}y mav be provided on other
- \~7 J ~
7 DGNSS AB-3.15 5) | ®6) No 1 borts of the PI: INF
18 Standard Class B A8-3.16 Yes | Yes Yes
Equipment Position Report
19 Extended Class B A8-3.17 Yes | Yes Yes | (7) Only when interrogated
Equipment Position Report (7)
20 Data Link Management A8-3.18 Yes | INF No
Message ()
21 Aids-to-Navigation Report A8-3.19 Yes | Yes No
29 Channel Management A8-3.20 Yes INF No
Message (5)
23 Group Assignment A8-3.21 Yes INF No
Command (5)
24A/24B Static Data Report A8-3.22 Yes | Yes Yes
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ITU-R
M.1371-
Message No. Name of message 4:2010 R/P (0] T Remark
Ref.
(8) Only if broadcast or
addressed to own station
25 Single slot binary message | A8-3.23 Yes | Yes Yes | (9) use ABM or BBM
(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 Yes Yes
26 message with A8-3.24 Yes (11) use ABM or BBM
\JUIIIIIIUIII\;GLIUIIO \JlGlU (10) (11) Qpnt Message
26/7(1 in messageylD) field to
initiate
27 Position re_port‘ for long- A8-3.25 No No No
range applications
esefved forfuturé use. If
28-63 Undefined None Yes | Yes /No\%g hecksunyis cprrect
| outpation Ph
Key
R/P Receive and process internally, e.g. prepare for output he received information,|and
se the received information internally.
(0] Dutput Message content via Pl using PI VDM Mesgages
T Transmission by own station: "Yes" =(eith ited; " =shall not be transmitted
INF DL Message may be output via Pl usi ation only. This function ay be
uppressed by configuration setting.
(x) N
For Mes slots in
a framel warning
sentencg.
7.4 I\J
(See Cla
7.4.1
The net used for
o estaplishing anduraintaining channel connections,
° man ging prinrify aceignmonfe of I\/Inecagnc,

e 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 Clgss B “SO” AIS shall not accept any new regional operating ludes a
region [fthat does not conform to the rules for regional operati out in
ITU-R M.1371.

When d new regional operating setting overlaps or matches\an ex" i the new
setting $hall be adopted and the existing setting shall be e

A new rggional operating setting may be adjacent to/an existing i i ling and
share § common boundary. This shall not leac the isti regional
operating setting.

Subsequently the AIS shall store a ne ne free
memory| location of the eight memorie no free
memory he new,
accepte

NOTE T

It shall pot be p@

7.4.3 i

(See 10.21.

The twg nnels A
and B.

For peri A\ and B.
The Cla Ission of
Messag 18. The
transmi ITDMA

CommState in previous Messages 18 for reportlng mtervals other than 3 min. Transm|SS|on 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 PIl. Data, which is
received by the AIS device, shall be output through the Pl. The formats and protocol used for
this data stream shall be in accordance with the referenced IEC 61162 series.

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

7.7 DSC receive capability

(See Anngx A)

The Clgss B “SO” AIS shall be capable of accepting DSC ch
conformling to the provisions of Recommendation ITU-R M.137

nagemen{ commands

8 Tedt conditions

8.1 General

When d requirement in this standard iffe from IE®6045, the requirement in this

standard shall take precedence.

8.2 Normal test conditions
8.2.1
Temper owing range:

Temper
Humidit

8.2.2

The nof ar/the tests shall be the nominal voltage as defined| by the

83 E

Tests undér’extreme test conditions shall be a combination of high temperature (dry h¢at) and
upper limit of supply voltage applied simultaneously and low temperature and Tower limit of
supply voltage applied simultaneously (see Clause 9).

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

8.4 Test signals

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

8.4.1 Standard test signal number 1

A series of 010101 as the data within an AIS Message frame, with header, start flag, end flag
and CRC. NRZ| is not applied to the 010101 bit stream or CRC (i.e. unaltered "On Air" data).
The RF should be ramped up and down on either end of the AIS message frame.
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8.4.2 Standard test signal number 2

A series of 00001111 as the data within an AIS Message frame, with header, start flag, end
flag and CRC. NRZI is not applied to the 00001111 bit stream or CRC. The RF should be
ramped up and down on either end of the AIS message frame.

8.4.3 Standard test signal number 3

A Pseudo Random Sequence (PRS) as specified in Recommendation ITU-T 0.153 as the
data within an AIS Message frame with header, start flag, end flag and CRC. NRZ| is not
applied to the PRS stream or CRC. The RF should be ramped up and down on either end of
the AIS message frame.

8.4.4 Standard test signal number 4

This tedt signal consists of 200 packets grouped into clusters of 4/as i in Higure 3.

NRZI shall be applied to every packet. After sending packet (i initial|state of
the NRZI process shall be inverted and then packet 1 and 2 Y

Between every transmitted packet there shall be at [ea shall be

switched off between packets to simulate nornzke»p}
Packet|1 Packet 2 Pa&w/ Packef2 | —

Invert initial NRZI state _her

IEC 551/13

Packet Parameter \Q\Q \ngt ts /\5 Comment
1 Training_ \| 24 0100
Start flag 01411140
éata \ ?;\8 \Rseudo Random As per Table 10
CR\N\ \1\6 /(falculated
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
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Table 10 — Fixed PRS data derived from Recommendation ITU-T 0.153

Address Contents (HEX)
0107 0x04 0xF6 0xD5 0x8E 0xFB 0x01 0x4C 0xC7
to

0000.0100 | 1111.0110 | 1101.0101 | 1000.1110 | 1111.1011 | 0000.0001 | 0100.1100 | 1100.0111
0x76 Ox1E 0xBC 0x5B OxE5 0x92 0xA6 0x2F

8to 15
0111.0110 | 0001.1110 | 1011.1100 | 0101.1011 | 1110.0101 | 1001.0010 | 1010.0110 | 0010.1111
0x53 0xF9 0xD6 0xE7 OxEO 21 Byte's = 168 bits

16 to 20 (+ 4 stuffed bits) , CRC = 0x3B85
0101.0011 | 1111.1001 | 1101.0110 | 1110.0111 | 1110.0000

8.5 Sgtandard test environment

8.5.1 Test setup

The EUT is tested in an environment using test equipmen bg VDL

messagpes (see Table 8). Standard environment consists of a get. The

simulated targets may include, as appropriate, the following

e Clags A Mobile;

e Clags B “CS” Mobile;

e Clags B “SO” Mobile;

e Basg¢ Station;

e AtoN
¢ SAR
e AISH

The sigmpal input level a

Station;
Aircraft;
SART.

at least

—100 dBm. Own ship te or other
means. [Operati

Channels in use 5tS.
8.5.2

An appi ation in
IEC 611

8.5.3 Synchroni

The standard test input messages shall be synchronised 1o 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

Sources of test signals for application to the receiver input shall be connected in such a way
that the source impedance presented to the receiver input is 50 Q irrespective of whether one

or more

signals using a combining network are applied to the receiver simultaneously.

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

If the manufacturer declares that both TDMA receivers are identical, the test shall be limited
to one receiver 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 the antenna connector.

NOTE Some of the methods of measurement described in this standard for the transmitters allow for two or more
different tesi-setups—Fhe—figures—illusirate—a—sposific—test—setup—and—are—provided—as—exarmples—h—many of the
Lid

figures, ppwer attenuators are shown. These attenuators are not art|f|c:|a| antennas asd flned abovey

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

8.5.7 Modes of operation of the transmitter

There s ial types
of mod ry. The
alternat UT. The

alternat

8.5.8 (

(See 6.8)

In all fu jgement
telecom station
MMSI fq he tests
shall b4 MSI format for the messages pr DSC

telecom ignores these messages or telecomnmands.

8.5.9

Maximu

RF freq -
RF pow

Adjacent +5 dB
Conduc +4 dB
Conducieddspurious emission of receiver .............ccecvvveiinnnn. +3 dB
Two-signal measurement ..ot +4 dB
Three-signal measurement ... +3 dB
Radiated emission of transmitter ...............c.oo 16 dB
Radiated emission of receiver ... 16 dB
Transmitter timing characteristics ... +1 bit (104 us)

For the test methods according to this standard, these uncertainty figures are valid to a
confidence level of 95 %.

The interpretation of the results recorded in a test report for the measurements described in
this standard 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 standard;
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b) the actual measurement uncertainty of the test laboratory carrying out the measurements,
for each particular measurement, shall be included in the test report; and

c) the values of the actual measurement uncertainty shall be, for each measurement, equal
to or lower than the figures given in this clause (absolute measurement uncertainties).

9 Power supply, environmental and EMC tests

(See Clause 5)
9.1 Test summary

Tests shall be in accordance with IEC 60945, as specified in Table 11.

Table 11 — Test (\
Clause/
Test title subclause of omment
IEC 60945:200
Power supply 4.3/\ \\
Extreme gower supply 4.3.1 (7 \&we Wextreme DC power
supply‘shall’be —20 % of jnominal
a \th\age; aiver °
Excessivg conditions /4\3\@ ( .2}/ N Waiver ?
Power supply short-term variation and power s N4.323 (7.8nF4) \W}iver a
failure
Undervoltpge (brown out) test See 9.5; Waiver ?
Durability and resistance to environmental fiditions )@se 8)
Dry heat gtorage test ( \\) 8\\2J> reduce time to 5 h; Waiver °
Dry heat functional test N ﬂZ.Z This test is covefjed by
(\ Clause 11
Damp hegt \ > > 8.3 Waiver 2
Low tempgrature stc}a@e}t;s\t\ 8.4.1 Waiver ?
Low temprature functi | te 8.4.2 This test is covered by
/\ Clause 11
Thermal ghock No
Drop < \ > No
Vibration/sh6 ) See 9.2, 9.3
Rain and W \ \ > 8.8 Waiver ?
Immersio No
Solar radiation \/ Yes Waiver ?
Oil resistgnce Yes Waiver ?
Corrosion Yes Waiver ?
Interference 4.5
Electromagnetic emission 9
Immunity to electromagnetic environment 10
Compass safe distance (CSD) 4.5.3; (11.2) Waiver ® manufacturer may take
liability for the figures given for
CSD
Safety precautions 4.6
Protection against dangerous voltages 4.6.1 (12.1) Waiver ?
Electromagnetic radiofrequency radiation 4.6.2 (12.2,
12.3)
X-radiation 4.6.3 (12.4)

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

One sweep u
axis kegpin

9.2.3 Required results

[ 2

Verify that the EUT stays operational throughout the test. A succ | pert: check

shall be[carried out at the end of the test period.

9.3 Shock

9.3.1 Purpose

The tes} provides a method by which response
with thole likely to be experienced in
laboratqry.

po@nts and equipment comparable
i ent can be produced in|the test

This tesft only applies to exposed equipme

9.3.2 Method of measure

The EU[l shall be mo rational
during the shocks\The e by its
normal means o shall be
half sing iop

The shock pu se\sh d by an accelerometer placed at the EUT fixing point

nearest e surface.

a) Cari
b) App bccessive upward shocks with the EUT operative.
c) Chefk for external/indications of damage.

d) Carfy~out a second performance check.

9.3.3 Required result

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

9.4 Performance tests / checks

When testing Class B “SO” AIS, a performance check shall be carried out.

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

br\r\l 16020 0L ~f tha ~orain~ | ol

b) Graguaty—irerease—the—supply—veoHageback—+teo—80-S—efthe—rominal voltage over

30s

()

9.5.3 Required result
Confirm|that

a) the [unit shall not enter into any undefined or undesirable d by a
performance check,

b) the [EUT shall recover and be fully operational as ¥erified

9.6 Under voltage test (short term)

9.6.1 Purpose

This tegt simulates the situation where
levels fQr a short period and then reco

eptable

9.6.2 Method of test
Operate

a) Red

9.6.3
The foll

a) The
perf

b) The

d by a

over and be fully operational as verified by a performance check.

10 Operational tests

10.1 General

10.1.1 Tests by inspection

(See 4.1.2, 4.2, 4.3, 6.1)
10.1.1.1 Method of measurement

By inspection of documentation.

10.1.1.2 Required results

The relevant requirements shall be met.
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10.1.2 Safety of operation

(See 4.1.3)
10.1.2.1 Purpose

To ensure the safety of operation.

10.1.2.2 Method of measurement

By inspection.

10.1.2.3__Required result

62287-2 © IEC:2013(E)

The requirements of 4.1.3 shall be met.

10.1.3 | Additional features

(See 4.1.4

-

10.1.3.1 Purpose

To ensyre that any additional or optional features
EUT.

10.1.3.2 Method of measurement

Operatg the EUT in standard test envi
Repeat tests that might be affected by the

10.1.3.3 Required res

The reqpirements of 4. sha 3

10.2 Modes of@rt

10.2.1

Autonom®
(See 4.1.
10.2.1.1
(See 7.2.3.2,

10.2.1.1.

h of the

rovided.

The purpose of this test is to ensure that the EUT transmits in the autonomous mode

10.2.1.1.2 Method of measurement

Set up standard test environment. Record the VDL communication and check for messages

transmitted by the EUT.

10.2.1.1.3 Required result

Confirm that the EUT transmits Messages 18 and 24 part A and B following the autonomous

continuous schedules, alternating between channels A and B.

10.2.1.2 Receive AIS Class A position reports

(See 6.7.3)
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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.

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

Check the VDL communication and external interface of the E C : g display.

10.2.1.2.3 Required result

uts the
where

Confirm| that the EUT receives continuously unde
received messages on the external interface in
provided, on the display.

10.2.1.3 Receive AIS Class B “SO” p
10.2.1.3.1 Purpose

The purpose of this test is reports
in the aiitonomous mode.

10.2.1.3.2 Megzd
Set up ptandard t
(bit stuffing shall

for each

t target
d result

e Swit
e Star
e Tran

e Tran hnels 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 receives continuously under the conditions above and outputs the
received messages on the external interface and, where provided, on the display.

10.2.1.4 Receive Class B “CS” position reports
10.2.1.4.1 Purpose

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

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

10.2.1.4.3 Required results

Confirm| that the EUT receives continuously under the conditions_a puts the

received messages on the external interface and, where provided, on

10.2.1.9
10.2.1.5.

The pu the slot

adjacen

10.2.1.5.

Set up | of the

EUT ma

Check t

Confirm
transmis

receives messages in the slots before and after own
e loss of 5 %.

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

1 A 3 It 3 ' A
loading the—attonomotstrode:

10.2.1.6.2 Method of measurement

Set up standard test environment. Simulate 90 % VDL loading.
Check the external Interface of the EUT.

10.2.1.6.3 Required result

Confirm that the EUT continuously receives messages and outputs the received messages on
the external interface with a loss of not more than 2 %.

10.2.2 Single messages

(See 7.3.4.4, 7.5)
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NOTE Sentences ABM, BBM and ABK are described in IEC 61993-2.

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) Repeat the test without acknowledgement.

C) Rep a2t test with o I\/Iaceogn B nvf\nnrhng 2 slots-

d) Appl|y more than 3 ABM sentences with 1 slot Message 6 to the EUV
e) Repgat test a) with the addressed unstructured binary Message 2¢
f) Repgat tests a), b) and d) with the addressed structured bing
g) Repegat test a) with a single addressed unstructured binary Messag
h) Rep

[
V]
~—
~—
(]
2]
~—
]
)
:-/
(=)
:—/
(2)
-~
]
>
o
o
N—"
z
~—
>
O]
@.
>
Qe
o
Q
o
[e}
=
(]
(]
(2]
]
o
A
=
c
(@]
'
D
o
(@)
o
)
=
<
O

10.2.2.1.2 Required results
Check that

a) the EUT transmits Message 6 as appropria ‘ e sage 6.
Cherk that the EUT outputs the apprepriate A

b) the EUT transmits Message 6 as appr

opriate
ABHK sentence indicating that no aknom
doeq €598 :

c) the XCheck|that the EUT outputs the approprigte ABK
senfence indicating that the ‘ be sent.

ropriate
he EUT

d) the i 6s’and does not transmit all following Message 6s
with 9 ; WU T outputs the appropriate ABK sentence indicating
that e

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

10.2.2.2

10.2.2.2.1 Method of measurement

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

Initiate the transmission of an addressed binary Message 12 by the EUT using an ABM
sentence input.

10.2.2.2.2 Required results

Check that the EUT does not transmit Message 12.

10.2.2.3 Acknowledgement of addressed Messages
10.2.2.3.1 Purpose

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

Cha

nnel A. Record transmitted messages on both channels.

b) Repeat for Message 12.

c) Repeat the test a) on channel B.

10.2.2.3.3 Required results

Confirm that

a)
b)

c)

10.2.2.4 Transmit a broadcast binary Message 8
10.2.2.41 Method of measurement

Set up s

a)

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

10.2.2.4.2

Check t

a)
b)
c)
d)
e)

f)
g)

the
num

the
num

the

tandard test environment and operate

Initi
sen

Rep
App
Rep
Rep
Rep
Rep

the
Che

the

pat tests a) an
pat test 3

pat tests a), o

FUT does™n

senl]ence indicating that the message could not be sent.

a BBM

sage 8.

ransmit Message 8. Check that the EUT outputs the appropriate ABK

the EUT transmits the first 3 Message 8s and does not transmit all following Message 8s.
Check that the EUT outputs the appropriate ABK sentence indicating that the message
could not be sent.

the EUT transmits Message 25 as appropriate.

the EUT transmits Message 25 as appropriate.

the EUT transmits Message 26 as appropriate.

the EUT 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.


https://iecnorm.com/api/?name=dd73ef997db142ed412b616d5c03bfe8

62287-2 © IEC:2013(E) - 43 -

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.

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 s

a) App an 30 s
befd

b) App an 30 s

befgre the next scheduled transmission. Record transmitted
10.2.2.6.2 Required results
Confirm|that

a) the EUT transmits this Message 8
b) the EUT transmits this Message 8

10.2.3 | Polled mode / Interrogation réesponse

(See 4.1.5, 7.3.4.3.4)

10.2.3.1 Purpose
The purpose of this te
10.2.3.2 Metho:
Set up
interrog

EUT responds to interrogations.

and operate the EUT in autonomous mode. Apply
T as destination:
a) intefrog
b) intef i age 19 with transmission offset = 10;
c) intefrogationfor Message 18 with transmission offset = 0;

d) intefrogation for Message 24 with transmission offset = 0.

Record transmitted messages and frame structure.

10.2.3.3 Required results
Confirm that

a) the EUT transmits the appropriate interrogation response message within 30 s.

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.
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hannel selection

Valid channels

Purpose

The purpose of this test is to ensure that the EUT responds appropriately when given

instructi

ons to change to valid channels.

10.3.1.2 Method of measurement

Set up ¢
to differ
manage

Record
22 flag”

10.3.1.3

Confirm
“Messag

10.3.2
10.3.2.1

The pu
instructi

10.3.2.2

Set up
Messag

Record

10.3.2.3

Confirm

10.4

nternal GNSS

ment Message 22, broadcast and addressed to the EUT.

the VDL Messages on the designated channels and check
in Message 18.

Required results

that the EUT switches to the correct chan
je 22 flag”.

Invalid channels
Purpose

'pose of this test

Method of

standar
b 22 with 25

receiver

the EUT
channel

lessage

ag” and

h given

Apply a

(See 6.3)

The following relevant tests according to the IEC 61108 series 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);

e diffe

rential mode.
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10.5 AIS information

10.5.1 Information content

(See 6.5.1)

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 ¢
data to

Record

data reports, Messages 24A and 24B.

10.5.1.3 Required results

Confirm|that data transmitted by the EUT complies wi

10.5.2 | Information update intervals

(See 6.5.2

-~

10.5.2.1 Autonomous reporting interv
10.5.2.1.1 Purpose

The purpose of this test isNo ens

data.

dopts the correct reporting interval for its

SOG.

10.5.2.1.

Set up s ¢ d.operate the EUT in autonomous mode.

a) Start wi - ; record all Messages on VDL for at least 30 min and ¢valuate
repgrtingi y S preport of the EUT by calculating average transmissign offset
overn te i

b) Incr

d) Incre¢ase speed to 24 kn.

e) Reducespeedto 2Z2Km.
f) Reduce speed to 13 kn.
g) Reduce speed to 1 kn.

Record all messages on VDL and check transmission
transmissions.

10.5.2.1.3 Required results
Confirm that

a) the reporting interval is 3 min (£10 s);
b) the reporting interval is 30 s (£3 s);

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

offset between two consecutive
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d) the reporting interval is 5 s (0,5 s);
e) thereporting interval is 15 s;

f) the reporting interval is 30 s;

g) the reporting interval is 3 min.

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.

10.5.2.3.2 Method of measurement

Set up standard test environment and operate the EUT in autonom ode) Simulate a VDL
loading pof 55 %. Record all messages.

N

a) Start with own SOG of 1 kn.
b) Incrgase speed to 20 kn.

c¢) Redpce VDL loading to 40 %.
d) Redpce VDL loading to 30 %.

e) Increase VDL loading to 45 %.
f) Increase VDL loading to 55 %.
g) Increase speed to 30 kn.

h) Reduce VDL loading to 40 %.

i) Reduce VDL loading tg

j) Increase VDL loading to4

k) Increase VDL |oadi
) Reduce spe

m) Reduce VDL load

Record

10.5.2.2.
Confirm

a) the

b) the feporting interval of 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,
I) the reporting interval increases to 30 s,

m) the reporting interval of 30 s is maintained.
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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.

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
24B is fransmitted within 1 min of transmission of Message 24A
Transmissions shall alternate between channels A and B, and shal
Messagg 18 reporting interval.

10.6

nitialisation period
(See 6.5.2, 6.5.4)

10.6.1 | Purpose

The purpose of this test is to ensure tha
initialisgtion period.

tarts ansmit within the permissible

10.6.2 | Method of measureme

Set up gtandard test e

a) Swifch on

autgnomous
b) Swi
c) Mak

minimum 1 h) with the EUT operating in

&
0
(@]
o,
S
~
=0
(0]
N
5
~—
(o]
()]
o
3
5
Q
5
o
w
5
=
(¢}
0
(@]
=}
Q
«Q
)
=}

Record

10.6.3

Confirm

a) starts+tegulartransmissien—efMessage—4S—within2min—and—vrald—pesitien—within' 30 min

after switch on,

b) starts regular transmission of Message 18 within 2 min and valid position within 5 min
after switch on,

c) continues transmission with last known position and time stamp “63” (positioning system
inoperative) with a reporting interval of 3 min. Change to default position values (91, 181)
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.
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10.7.1.2 Method of measurement

Check manufacturer’s documentation on BIIT.

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 withstandi eh™and short

circuit t¢ the VHF-antenna terminals.

10.7.2.2 Method of measurement
Set up gtandard test environment and operate the EUT i ith SOG p 23 kn.

a) Opeh circuit VHF-antenna terminals of the EUT f0
b) Shoft circuit VHF-antenna terminals of the E
c) Recopnnect the VHF-antenna.

10.7.2.3 Required results

Check that

a) an Tarm sentence AL

b) an ajarm sentence /A

c) the [EUT sh to the
trangceiver a P is sent
to thie PI.

10.7.3

10.7.3.1

The puf that is

indepen

10.7.3.2 .<Method of measurement

Check manufacturer’s documentation on transmitter shutdown procedure.

10.7.3.3 Required result

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.
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10.7.4.2 Method of measurement

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

Apply position sensor data such that the EUT operates as follows:

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

e no sensor position in use.

Hed, the

tence.

10.7.4.3 Required result

Verify that the use of position source, position accuracy position

information complies with Table 3.

Verify that the position sensor status is maintained for'the next hanged
for subslequent reports.

Verify that the EUT does not accep Messag station

MMSI.

10.8 Ulser interface

10.8.1 | Status indicatior

(See 6.7.1)

10.8.1.1 Purp<>

The purpose of th ure b the status indicators provided on the EUT function
correctly.

10.8.1.2 ent

Perform

a) Set c nvironment and operate the EUT in autonomous mode.
b) Sen with a quiet time to EUT.
c) Disgble’GNSS reception.

Check status indications.

10.8.1.3 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) Apply to the VDL Message 12 addressed to EUT.

b) Apply to the VDL Message 12 not addressed to EUT.
c) Apply to the VDL Message 14 to EUT.

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

10.8.2.3 Required results

Verify that

a) the EUT displays Message 12,

b) the EUT does not display Message 12,
c) the EUT displays Message 14,
d) the

e) the
unit

f) the

h,

h only if

10.8.3

(See 6.4,
10.8.3.1

hat static data can be input to the EUT according to the
and the MMSI cannot be changed once input.

The pur
manufag¢

10.8.3.2 eth 3 asurement
Set up s environment and operate the EUT in autonomous mode.

a) Entgrallstatic data except MMSI.

b) Enter an MMSI outside the valid range.

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

e) Enter all other static data.

10.8.3.3 Required results
Verify that

a) the static data is correctly stored according to the manufacturer’s initialisation procedure,
b) the unit does not accept the MMSI,

c) the unit accepts the MMSI as entered by the user,

d) the unit does not accept the MMSI as entered by the user,
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e) static 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 fre
frequencgy in the absence of modulation of the transmitter and its required(frequ

carrier

11.1.1.24 Method of measurement

The carfrier frequency shall be measured in the absence of mod
Tests shall be performed on 156,025 MHz and 162,025 M
The mef@surement shall be carried out under normal a

11.1.1.3 Required results

The frequency error shall not exceed +0
conditiops.

me test

11.1.2 | Carrier power

11.1.2.1 Definition

The power of a radi » ted) is defined as the mean power deliyered to
a 50 Q load duri ; .“The carrier power is defined as the average radio
frequency power me e nmsmitter duration. The transmitter duration is|defined
in Tablg

Transmitter
under
test

[ Fower [ Power
attenuator meter

IEC 1933/12
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) Tests shall be performed on 156,025 MHz and 162,025 MHz.
d) The measurement shall be carried out under normal and extreme test conditions.
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11.1.2.3 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 + 3,0 dBm for low power under extreme test conditions.

11.1.3 Transmission spectrum

(See 7.2.3.3)

11.1.3.1— Definition
This test is to ensure that the modulation and transient sidebands produced }e‘g

under nprmal operating conditions fall within the allowable mask.

11.1.3.2 Method of measurement

The tes{ shall use test signal number 3.

The EU
bandwid
this me
packets

Tests st

11.1.3.3

The spe

e in th
and
e at £
belo
o at?
shal
e inth
trang

The referencerlevel for the measurement shall be the carrier power (conducted) reco

the appropriate test ffequency in 11.1.2.

W|dth of 1 kH

nsmitter

7, video
ised for
gmission

dulation

shall be

idebands

ion and

rded for

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

|
|
\
\
\
\
\

|
|
).
/
/
/
/

11.1.4
(See 7.2.

11.1.4.1

The mq

11.1.4.2

Figure 6

0 62,5

A\

F, (kHz)

Modulation accuracy

4,7.2.3.5)

Definition

Method of me

C 652/18
Figure 5 — Emission mask

frequency deviation
MSK BT filtering.

of the

Transny
under

A
o

Configyration A

Powel RF signal

A 4

analyser

\;ttenuator

Transmitter

under

test

\ 4

Trigger device

l Configuration B

Test
discriminator

Power
attenuator

Storage
oscilloscope

A 4

IEC 268/06

Figure 6 — Measurement arrangement for modulation accuracy

The measurement procedure shall be as follows:
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a) the equipment shall be connected in either configuration A or configuration B, as shown.
The trigger device is optional if the equipment is capable of synchronising to the
transmitted bursts;

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

c) the transmitter shall be modulated with test signal number 1;

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

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

g) measurements shall be repeated at 156,025 MHz;

h) testi g shall be rpppnfpd under extreme test conditions

11.1.4.3 Required results

Peak frgquency deviation at various points within the data frame_s i ;ble 12.
These limits apply to both the positive and negative modulation pe it ined as the
first bit of the training sequence.

Table 12 — Peak frequency deviationw

Measufement period from Test signﬁlz‘\ \ ) /, 6* Test signal 2

centre {o centre of each bit Norryrf\ M I;(trené\({ > ‘\>Normal Extreme

Ramp up \ \Q400))1z

Bit 0 to bit 1 /* <3 400 Hz

Bit 2 to bit 3 L (OO0 2400 £ 480 1z

Bit 4 to bit 31 \2\1601& \g \>z4&o}4so Hz | 2400+240 Hz | 2 400}+ 480 Hz

us)

N
it 32 to bit 199 [\ 1 740(?‘1(5 h& \1]/40 + 350 Hz 2400 £ 240 Hz 2 400+ 480 Hz

&S N\

11.1.5 | Transmitte o us time function

wer versus time function is a combination of the transmitter delay, attack
time, releasetime’ and trahsmission duration (referring to Figure 2), where:

a) trangmitter delay’(7,) is the time between the start of the candidate transmission time
peripdhand the time when the transmission power exceeds —50 dBc;

b) 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 (P,;) and maintains a level within +1,5/-1 dB from Pgg
thereafter;

c) transmitter release time (T — Tg) 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 P4 and
remains below this level thereafter;

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

11.1.5.2 Method of measurement

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, 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__Regquired result

The transmitter power shall remain within the mask shown in Figure 2 sociated| timings
given in[Table 7.

11.2 TDMA receivers

(See 7.2.2)

11.2.1 | Sensitivity

11.2.1.1 Definition

The makimum usable sensitivity is thé mini € Bm) at the receiver input,
produced by a carrier at the nominal freque : odulated with the typjical test

signal (fest signal 4), which will, withou

11.2.1.2 Method of m

Figure 71 shows the me

\4

N I
enerator v
’ /\x e test

AN

Messd
measy
test g

pge
ring
et

\ 4

)

IEC 269/06

Figure 7 — Measurement arrangement

The measurement procedure shall be as follows:

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:
PER = (P, — Pry)/P1y X100 ( %)
where
Pr, is the number of packets received without errors;
P, is the number of transmitted packets.
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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;

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

11.2.2.1 Definition

d in the

The errtLr behaviour (performance) at high input levels (noise free ope
bl of the

same mianner as for the measurement of the maximum usable sens
wanted gignal is significantly above the maximum wanted sensitivi

11.2.2.2 Method of measurement

The measurement configuration for receiver sensitivity

The sigpal generator shall be at the nominal freg \ i dulated
to gend e Hz and
162,025 ror rate
observe(d.

a) The
b) The
11.2.2.3

The PEJ

11.2.3
11.2.3.1
The co-E wanted

modula ignal wi t exceeding a given degradation due to the presence of an upwanted
modula i

11.2.3.2 - “\Method of measurement

Figure 8 shows the measurement arrangement with two generators.
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. | -
Signal o
generator
A
> Receiver Message
Combiner » under > measuring
> test test set
»
Signal
generator
B
IEC 270/06

The me

a) two :

b) the y of the
rece

c) the ency of
the 3, either
cont hatWused by generator A for test signal
num ) i S ided;

d) thel

e) thel

f) the > (PER)
obsd

g) the +1 kHz
from
NOTE

h) the fest she
11.2.3.3

The PEJ

11.2.4

11.2.4.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted signal which differs in frequency from the wanted signal by an amount equal to the
adjacent channel separation for which the equipment is intended.

11.2.4.2 Method of measurement
The measurement procedure shall be as follows:

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

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


https://iecnorm.com/api/?name=dd73ef997db142ed412b616d5c03bfe8

- 58 - 62287-2 © IEC:

2013(E)

c) the unwanted signal, provided by generator B, shall be frequency modulated with a 400 Hz
sine wave giving a deviation of £3 kHz. Generator B shall be at a frequency 25 kHz above

that

of the wanted signal,

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

e) thel

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

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

g) repeat the above measurement with the unwanted signal 25 kHz below the wanted signal,

h) the t

est shall be carried out on 156,025 MHz and 162,025 MHz.

11.2.4.3 Required results

The PEH

11.2.5
11.2.5.1
The spl

wanted
unwantg

11.2.5.2

range” g

e listg

o swit

NOTE

o freq

NOTE

desig

11.2.5.3

The init

shall tHe
Frequenci

If the
manufa

b shall not exceed 20 %.

Spurious response rejection

Definition
rious response rejection is a measure of the capabilit the-recejver to re
modulated signal without exceeding a given degradation\due\to the preseng

d modulated signal at any other frequency, dt which arespense js obtained.

iency of loca 6,025 MHz and 162,025 MHz (f o, fLoH)-
This ma clock, BFO, numerically controlled oscillator dependi
h of the equipm

IF frequencies the following procedure applies. Otherw

ceive a
e of an

ulate the “limited fregquency

hg on the

ge” and
Specific

ise the
UT that

cturer shall provide an alternative procedure based on the design of the E

produc

To determine the frequencies at which spurious

+ 1 + 1+
S CTUYUTVAITTIUTTOUTLS.

calculations shall be made:

a) calculation of the "Limited Frequency Range":

responses can occur the following

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

LFRHl =fLOH + ([F1 + IF2 ++[FN + SI"/2)

LFR| o =fioL — UFq + IFy +...+IF\ + sr/2)

b) calculation of Specific Frequencies of Interest (SFI) outside the limited frequency range:

these are determined by the following calculations:
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where K is an integer from 2 to 4.

11.2.5.4 Method of measurement over the limited frequency range
11.2.5.41 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 measurement/iB as shown in
Figure 9. Either method may be used, but in each case shall be followed he method of
measurement at identified frequencies.

$ignal
generator
A
|- R R \
» ecelver :
Combiner > der > Mte::s,t;relmg
> St/\
$ignal
generator
B
EC 271/06
easuring equipment
11.2.5.4.2 : F he "limited frequency range” using SINAD
For the
a) Two K.
The ted with

1 kH

The
400

b) Initiglly, generato

with a

B (unwanted) shall be switched off (maintaining the output impedance).

The sigmattevetfromgenerator A{wanted)shatt beadjustedto=t0+dBm—=at-thereceiver.
The SINAD value shall be noted (and should be greater than 14 dB).
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| 5 to LFRy,).

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

f) Set the 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 PER or BER measurement proceed as follows.
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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.

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 cy—ofthe—unwan  limited
frequency range (from LFR| 4
e) Thelfrequency of any spurious response detected (by an incre or BER)

durimg the search shall be recorded for use in the next measure

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

g) In the case where operation using a continuous packe s i possible g similar
method may be used.

11.2.5.§ Method of measurement (at identifi
Proceed as follows.
a) Two|generators A and B, shall be connected.to eceiver via a combining network.

The |wanted signal, provided by genera A, at AlIS 2 and shall be moddlated to
genegrate test signal numt ‘

The|unwanted signal,
400 [Hz sine wave givi

B, shall be frequency modulated with a
. Generator B shall be at the freqyency of

that spuriousﬁ .
b) Initially, gene B shallNbe switched off (maintaining the output impedance).

Thesignal leve anted) shall be adjusted —101 dBm at the rece|ver.

c) Gen and the level of the unwanted signal set to —31 dBm.

d) For uring the tests over the limited frequency range pnd the
spegifi ) of interest (SFI, ), transmit 200 packets to the EUT and note the PER.

e) Set eceiving\fregdency to 156,025 MHz and repeat the test for each frequengy noted
durimg the'tests over the limited frequency range on the lowest frequency and the|specific
frequencies of interest (SFI,).

11.2.5.6 Required results

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

11.2.6 Intermodulation response rejection
11.2.6.1 Definition

The intermodulation response rejection is the capability of the receiver to receive a wanted
modulated signal, without exceeding a given degradation due to the presence of two close-
spaced unwanted signals with a specific frequency relationship to the wanted signal frequency.
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11.2.6.2

Method of measurement

- 61—

Figure 10 shows the measurement arrangement for intermodulation.

Signal
generator
A
Signal Receiver Message
generator » Combiner > under » measuring
B test test se
$ignal
generator
c
I[EC 272/06
Figure 10 — Measurement arrange
The megasurement procedure shall be &s follow
a) thre¢ signal generators shall be conn a a combining network
b) the all be at the nominal frequengy of the
recel al number 4;
c) the Winwanted signal f
d) the pnwanted signa shall bé frequency modulated with a 400|Hz sine
wave giving a deviation“of\t
e) the gignal le ) 3 shall be set for =101 dBm at the receivef input;
f) the and C shall be set for —36 dBm at the receiver input;
g) the :I; C shall be set as per test #1 of Table 13;
h) the et shall be monitored and the packet error rate obseryved;
i) rep¢ urement with frequencies set as per tests #2, #3 and #4 of Table 13.
e 13 — Frequencies for intermodulation test
e)‘ Generator A Generator B Generator C
— \Wanted AlS signal Unmodated{+=60-kH=z) MeodtHated—{+=100-kH=)
Test #1 162,025 MHz 162,075 MHz 162,125 MHz
Test #2 162,025 MHz 161,975 MHz 161,925 MHz
Test #3 156,025 MHz 156,075 MHz 156,125 MHz
Test #4 156,025 MHz 155,975 MHz 155,925 MHz
11.2.6.3 Required results

The PER shall not exceed 20 %.
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11.2.7 Blocking or desensitisation
11.2.7.1 Definition
Blocking 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 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) two generators A and B, shall be connected to the receiver via a combining network (see
Figufe 9);

b) the Wwanted signal, provided by signal generator A, shall be at the y of the
recejver and shall be modulated to generate test signal number 4;

c) the unwanted signal from generator B shall be unmodulate quency
0,5 MHz to 10 MHz away from the nominal frequency of thé iver. ts shall
be carried out at frequencies of the unwanted signal a QXi 1 MHz,
+2 MHz, +5 MHz and +10 MHz, avoiding those frequeneies a 9 Eponses
could occur (see 11.2.5);

d) initiglly, signal generator B (unwanted signal) sh \ aintaining the output
impedance). The level of the wanted sig ter A shall be adjysted to
—-101 dBm at the receiver input;

e) the RF signal level for signal genera 3 ignal)/'shall be adjusted to 423 dBm
when the frequency setting is lesstf x or frequency settings of £5|MHz or
higher the RF level shall be adjust

f) theﬂ

g) the

11.2.7.3

The ma

11.3 C
11.3.1
(See 7.2.2

11.3.1.1

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

11.3.1.2 Method of measurement

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

The receiver shall be switched on, and the measuring receiver shall be tuned over the
frequency range 9 kHz to 4 GHz.
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At each frequency at which a spurious component is detected, the power level shall be
recorded 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 shall not
exceed —57 dBm (2 nW) in the frequency range 9 kHz to 1 GHz and —47 dBm (20 nW) in the
frequency range 1 GHz to 4 GHz.

11.3.2 Spurious emissions from the transmitter

(See 7.2.4)

11.3.2.1 Definition

Conducjed spurious emissions are emissions on a frequency o ¢ ich are
outside [the necessary bandwidth and the level of which may be reduced wi affedting the
corresppnding transmission of information. Spurious emissions i issions,
parasiti¢ emissions, intermodulation products and frequency conversien but lexclude
out-of-bpnd emissions.

11.3.2.242 Method of measurement

The trapsmitter shall be connected to a 50 Q , . The output of thé power
attenuafor shall be connected to a meg

If possible, the measurement shall be itter unmodulated. If thils is not
possiblg, the transmitter shall be signal number 3. If possible the
modulation should be continuous for th e_measurement.

The me 8Q ange from 9 kHz to 4 GHz, exclugling the

The res i i easuring instrument shall be the smallest bgndwidth
availablg ich i ectral width of the spurious component being megasured.

This sh Si achle ed when the next highest bandwidth causes lgss than
1 dB ing in 3 i e peak detection (maximum hold) shall be selected on the
spectrum analyse 3 easurement.

A suffidi 9 erof sweeps shall be measured to ensure that the emission pyofile is

develop

At each freguency™at which a spurious component is detected, the power level shall be
recorded_as the conducted spurious emission level delivered into the specified load| except
for the transmitting frequency 62,5 kHz. The conditions used in the relevant measurements
shall be recorded in test reports.

11.3.2.3 Required results

The power of any spurious emission on any discrete frequency shall not exceed 0,25 uyW
(—36 dBm) in the frequency range 9 kHz to 1 GHz and 1 uW (=30 dBm) in the frequency range
1 GHz to 4 GHz.

12 Specific tests of Link layer

(See 7.3)
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DMA synchronisation
Synchronisation test using UTC direct and indirect
Purpose

pose of this test is to ensure that the EUT can operate UTC direct and indirect.

12.1.1.2 Method of measurement

2013(E)

Set up standard test environment; choose test conditions in a way that the EUT operates in

the following synchronisation modes:

a) UT( direct;

b) UTQ indirect (internal synchronisation source disabled; at least
dire¢t synchronised);

c) BASE direct (internal GNSS disabled; base station with UT
range);

d) UTO
synd

Check 4

12.1.1.3
Confirm

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

12.1.2
12.1.2.1

The pur|

12.1.2.2

Set up
other un

indirect (internal GNSS receiver disabled; only
hronised).

I CommState parameters in position report.

Required results
that

SynchState = 0;
SynchState =
SynchState
SynchState

Synchr atio

ibn UTC

igh within

C direct

tes with

Stations

a) The
bein

EWT is receiving a maobile station that is acting as semaphaore with no Base
g received.

b) Introduce a Base Station that is acting as a semaphore with different timing.

c) Enable internal synchronisation source.

Check all CommState parameters in position report. Check reporting interval.

12.1.2.3 Required results

Confirm

that

a) transmitted SynchState = 3;

b) the EUT shall change synchronisation source to the Base Station;

¢) synchronisation mode shall revert to UTC direct, SynchState = 0.
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12.2 Time division (frame format)
12.2.1 Purpose

The purpose of this test is to ensure that the EUT uses SOTDMA correctly.

12.2.2 Method of measurement
Set the EUT to maximum reporting interval of 5 s by applying a speed of >23 kn. Record VDL

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

12.2.3 Requiredresuits
Slot number used and slot number indicated in CommState shall match. Slo N hall not

exceed R249. Slot length shall not exceed 26,67 ms.

12.3 Siynchronisation jitter
12.3.1 | Definition
Synchrgnisation jitter (transmission timing error) is/the time i start as

determined by the UTC synchronisation source and (the initiati tter on"
function|.

12.3.2 | Purpose

The pulpose of this test is to ensure lowable
tolerandes.

12.3.3 | Method of mea

Set up gtandard test

a) UT( direct sy§

b) UTQi f T,
Record the slot

(Nomina

12.3.4

The synchronisatian jitter shall not exceed:

a) +104 IS using UTC direct synchronisation;

b) %312 us 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 the EUT conforms to the data encoding requirements.

12.4.2 Method of measurement

Set up standard test environment.
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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 purpese-ofthistestisto-ensure-thatthe GRE-
12.5.2 | Method of measurement \
Apply simulated position report Messages with wrong CRC bit seq L

a) Cherk test output; if a display interface is provided, check t

b) Reppat test 12.1.2 and check that a station transmitting Me wrong GRC are
not used for synchronisation.

12.5.3 | Required results

Confirm|that Messages with invalid CR

12.6 S|ot allocation (Channel acces
12.6.1 | Network entry
12.6.1.1 Method of

Set up |standard test
reports [for the fi 3
channellaccess e

12.6.1.2

on EUT. Record transmitted scheduled |position
after initialisation period. Check Comm¢Ytate for

EUT shall
CommS$
SOTDM

ansmissions of Message 18 (position report) with| ITDMA
true for first minute of transmission and Message [18 with

12.6.2 mous>scheduled transmissions (SOTDMA)

12.6.2.1 \“Method of measurement

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

a) Record transmitted scheduled position reports Message 18 and check frame structure.
Check CommState of transmitted messages for channel access mode and parameters
number of received stations, slot timeout, slot number and slot offset.

b) Repeat 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

a) nominal reporting interval is achieved £20 % (allocating slots in selection interval 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
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that Class B “CS” are not included in the number of received stations. Check that
during DSC monitoring periods there are no time out values of “0”;

b) only free slots are used for transmission.

12.6.3
12.6.3.1

Autonomous scheduled transmissions (ITDMA)

Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Set NavStatus of
EUT to “at anchor” giving a reporting interval of 3 min. Record transmitted scheduled position

reports.

12.6.3.1—Req-vi'reﬂ-r!$uﬂs

Check tfhat EUT transmits Message 18 with ITDMA CommState a s using
ITDMA and that slot offset indicated in CommState matches slots u ion.
Check that nominal reporting interval is achieved £20 %.

12.6.4 | Transmission of Messages 24A and 24B (ITDM

12.6.4.1 Method of measurement

Set up standard test environment and ode. Record trapsmitted
messagps.

12.6.4.2 Required results

Confirm| that EUT transmits » ing the ITDMA access scheme. The
SOTDM 3 3. far as possible, be changed to| ITDMA
CommState to allocate

12.6.5 Assign

(See 4.1.5, 7.3.4.3.3)

12.6.5.1

12.6.5.1.

The purp

12.6.5.1.

Set up qtandard 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 16 with 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 transmitted Messages.


https://iecnorm.com/api/?name=dd73ef997db142ed412b616d5c03bfe8

- 68 - 62287-2 © IEC:2013(E)

12.6.5.1.3 Required results

Confirm that

a)

b)

c)

d)
e)

to 8 min| after the last Message 16.

the EUT transmits a Message 18 in the designated slots. Check that the assigned mode
flag is set to 1,

the EUT stays in assigned mode using the assigned slots,

the EUT continues in assigned mode when it receives a further assignment commands by
Message 16. Verify that the slot timeout value is updated for every received Message 16,

the EUT ignores Message 16 and continues autonomous mode operation,
the EUT ignores Message 16 and continues autonomous mode operation.

Confirm| that the EUT reverts to autonomous mode with autonomous r ortinWal 4 min

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 beassig g/intervals.

12.6.5.3.2 Method of measurement

Set up gtandard test environment and<ope i i kn).

a)
b)

c)
d)
e)

Record

12.6.5.2.

Confirm

a)

b)
c)
d)

e)

Transmit an assigned mode comma S : bporting
intefqval of 5 s.

Transmit an assigned
intefval of 10 s.

eporting
Increase speed to 2F

Evely 3 min s
Transmit an

MM§I.

station

the EUT transmits”with the designated reporting interval of 5 s. Check that the gssigned
moqe flag is setto 1,

the reporting interval is 10 s,
the EUT stays in assigned mode with a reporting interval of 10 s,

the EUT continues in assigned mode when it receives a further assignment commands by
Message 16. Verify that the slot timeout value in the CommState is not updated by the
received Message 16,

confirm that the EUT 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.
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12.6.5.3 Assigned mode using invalid reporting rates

12.6.5.3.1 Method of measurement

Operate standard test environment and EUT in autonomous mode. Transmit an assigned
mode command Message 16 using a base station MMSI to the EUT with

a) the number of reports per 10 min which is not a multiple of 20,
b) the number of reports per 10 min which is higher than 120.

12.6.5.3.2 Required results

Confirm that

12.6.5. Slot assignment to FATDMA reserved slots
12.6.5.4.1 Definition

This tesft checks the operation of Message 16 assig

12.6.5.4.2 Method of measuremen

a) the EUT transmits position reports Message 18 at a reporting r tha

he next highest multiple of 20 reports per 10 min,

tw onds to

b) the EUT transmits position reports Message 18 at a reporting

le 20.

Set up the standard test environment and operat i  a Data

offset and increment. Transmit an Assig

vith slot
a base

station MMSI to the EUT and command\it t more of those FATDMA allocafled slots.

12.6.5.4.

Confirm

12.6.6

arided by Message 16 for own transmissiong.

NOTE In f bclauses use a base station MMSI to transmit Message 23 with a gpographic

region so is_insi s.region, unless mentioned otherwise.

12.6.6.1
12.6.6.1.

Set up |stdndard test environment and operate EUT in autonomous mode with a rgporting
interval of 75 s (SOG = 15 kn). Perform the following tesis after time-out of the previous test.

a)
b)
c)
d)
e)

f)

Transmit a Group Assignment command (Message 23) to the EUT with a reporting interval
of 30 s assigned.

Transmit a Group Assignment command (Message 23) to the EUT with a reporting interval
of 5 s assigned.

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

Transmit a Group Assignment command (Message 23) to the EUT with a reporting interval
of 2 s assigned.

Transmit a Group Assignment command (Message 23) to the EUT with a reporting interval
field setting 9 (next shorter autonomous reporting interval).

Transmit a Group Assignment command (Message 23) to the EUT with a reporting interval
field setting 10 (next longer autonomous reporting interval).
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Monitor the VDL.

12.6.6.1.2 Required result
Verify that

a) EUT enters assigned operation mode and transmits position report Message 18 with 30 s
reporting interval. Verify that EUT builds up the assigned transmission scheduled
according to the network entry procedure. Verify that unused slots of the previous
reporting 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 previous schedule.

b) EUT

S — T -
repqgrting interval. Verify that EUT builds up the
according to network entry procedure. Verify that unused slots 0 s. reporting
schedule are released. Verify that the EUT reverts to autonomods i 9 out of
4 min to 8 min building up the autonomous transmission._sched i to the
network entry procedure and releases unused slots from the i S

with 5 s
sc¢heduled

c) EUT| does not react on Message 23.
d) EUT| does not react on Message 23.

e) EUT| enters assigned operation mode and trans with 5 s

repgrting interval.

f) EUT| enters assigned operation mg ith 30 s
repgrting interval.

12.6.6.2 Assignment by region

12.6.6.2.1 Method of

Set up |standard test bporting

interval jof 15 s and use

a) Transmit a :I\ type 0
and |geographie’reggi eto5s
and

b) Transmi SSi mand (Message 23) to the EUT (define station type 0
and Ri ion’so tf etobs
and

12.6.6.2.

Verify tH

a) EUTLswitches to assigned mode and transmits position reports with 5 s interval. Varify 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 EUT in autonomous mode with a reporting
interval of 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).
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e) Transmit a Group Assignment command 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.] Addressing by ship and cargo type
1

12.6.6.4. Method of measurement

Set up [|standard test environment and operate EUT in bporting
interval jof 15 s and use a base station M

a) Transmit a Group Assignment co
intefval to 5 s and the ship and cargo-

b) Transmit a Group Assignment command, (Messe
intefval to 5 s and the”ship and crge to_avvalue different to the value

confligured in the EUT:

bporting
FUT.

eporting
vhich is

c) Configure the ship

command (Messag
cardo type v

12.6.6.4. Requi

T to 72. Transmit a Group Assjgnment
the reporting interval to 5 s and the ghip and

Verify th

a) EUT|
b) EUT
c) EUT| switches’to

0de and transmits position reports with 5 s reporting irfterval,

a3ssigned mode and transmits position reports with 5 s reporting infterval.

12.6.6.8 /Quiet timé command

12.6.6.5.1 Method of measurement

Set up the standard test environment and operate EUT in autonomous mode with 15s
reporting interval.

Transmit a Group Assignment message (Message 23) to the EUT with a quiet time command.
Record transmitted messages.

12.6.6.5.2 Required results

Confirm that the EUT continues transmission for one frame to release the allocated slots and
then stops transmission. Confirm that the EUT starts transmission after the quiet time
according to the network entry procedure. The quiet time period starts with the reception of
Message 23.
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