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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION

EQUIPMENT AND SYSTEMS -

CLASS B SHIPBORNE EQUIPMENT OF THE
AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 1: Carrier-sense time division multiple access
(CSTDMA) techniques
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9) Attentjon,is drawn to the possibility that some of the elements of this IEC Publication may be the jubject of

patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62287-1 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

80/426/FDIS

80/434/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.
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IEC 62287 consists of the following parts, under the general title Maritime navigation and
radiocommunication and systems — Class B shipborne equipment of the automatic
identification system (AIS)

Part 1: Carrier-sense time division multiple access (CSTDMA) techniques
Part 2: Self-organising time division multiple access (SOTDMA) techniques

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

*  withgrawn;

» replaced by a revised edition, or
*+ amephded.

A bilingpal version of this publication may be issued at a later d

@%
8
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INTRODUCTION

In the ITU Radiocommunications Sector Recommendation ITU-R M.1371-1 "Technical
characteristics for a universal shipborne Automatic Identification System (AlIS) using SOTDMA
(Self-Organising Time Division Multiple Access) in the VHF maritime mobile band", provision
is made for a Class B AIS for use on craft not covered by a mandatory carriage requirement
under SOLAS Chapter V, Regulation 19. This part of IEC 62287 sets out the requirements,
methods of test and required test results for such a Class B AIS.

The International Maritime Organization (IMO), in its Resolution MSC.140(76), recognised that
the radio channels used by AIS, particularly AIS 1 (161,975 MHz) and AIS 2 (162,025 MHz),
are regarded as an AIS network, and any disruption to those channels by any one AIS device
could affect the operation of all AIS devices on that network. IMO ogniged that
Administrations should take steps necessary to ensure the integrity ©OR t i

used for AIS in their waters.

IEC Tedhnical Committee 80 (TC 80) allocated a new work itep 3 Group
8a (WG| 8a), tasking them with producing a test standard for ipient] During
the development of this test standard, Administrations exp \
of Clasg B AIS equipped vessels could have a detrimenta
AIS net
AIS). Ap
numbers

The ne
that the
activity
required to Ilsten for resepvation
polite operation ensures that thj
Class A, Base Statio

practica| laborator,
development (s

WG8a 1
and partici

ion of a Class B AIS is for fitted vessels to bg visible
DMA was designed to fulfil these requirements|

This CIg mpatible with ITU-R Recommendation M.1371-1 (see Annex B).
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
CLASS B SHIPBORNE EQUIPMENT OF THE
AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 1: Carrier-sense time division multiple access
(CSTDMA) techniques

1 Scope

This paft of IEC 62287 specifies the minimum operational and pé ements,
method$ of testing and required test results for Class B shi [ using
CSTDMA techniques. This standard takes into account othe national
Standards and existing national standards, as applicable.

It is aplplicable for AIS equipment used on craft the 9 y ndatory
carriagg requirement of AIS under SOLAS Chapter V.

An AIS [station intended to operate in Class B
shipborme mobile AIS station.

2 Normative references

The follpwing referenced cument.
For datgd references, I edition
of the rg

IEC 609 General
requirements — Meth

IEC 611/08-1, A and radiocommunication equipment and systems 1 Global
navigation s§ /SS) — Part 1: Global positioning system (GPS) — Receiver
equipme ‘ ce stanlards, methods of testing and required test results

IEC 61162 (
Digital ipterfaces

aritime navigation and radiocommunication equipment and syjstems —

IEC 61998=tMaritime mravigationm ard radiocormmarmnication equipmmernt and-systers— Part 1:
Shipborne automatic transponder system installation using VHF digital selective calling (DSC)
techniques — Operational and performance requirements, methods of testing and required test
results

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

ISO/IEC 3309:1993, Information technology — Telecommunications and information exchange
between systems — High-level data link control (HDLC) procedures — Frame structure

IMO MSC.140(76), Recommendation for the protection of the AIS VHF data link
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ITU-R Recommendation M.493-11, Digital selective-calling system for use in the maritime
mobile service

ITU-R Recommendation M.825-3, 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.1084-4, Interim solutions for improved efficiency in the use of the
band 156-174 MHz by stations in the maritime mobile service

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

ITU-T Recommendation O.153, Basic parameters for the measuremeqt of rcperfgrmance
at bit rafes below the primary rate

3 Abbreviations

AIS Automatic ldentification System
BER Bit Error Rate

BT Bandwidth Time product

COG Course over ground

CPU Central Processing Unit

CRC Cyclic Redundancy

CS Carrier-Segnse

CSTDM i i isi
DGNSS

DLS

DSC

ECDIS

EPFS

ETA

EUT

FCS

FM ghency Modulation

GMSK Gaussian Minimum Shift Keying
GNSS Global Navigation Satellite System
HDG Heading

HDLC High level Data Link Control
HSC High Speed Craft

IHO International Hydrographic Office
IMO International Maritime Organization
LME Link Management Entity

LR Long Range

MAC Medium Access Control

MMSI Maritime Mobile Service ldentity

NM Nautical Miles (refer to ISO 19018)


https://iecnorm.com/api/?name=a82bcb1a6383cd8623fce60de573f0b2

-10 - 62287-1 © IEC:2006(E)

NRZI Non Return to Zero Inverted

NUC Not Under Command

oSl Open System Interconnection model

Pgs Steady state RF output power

PER Packet Error Rate

Pl Presentation Interface

PRS Pseudo Random Sequence

RAIM Receiver Autonomous Integrity Monitoring
RF Radio Frequency

Rx Receive

SINAD Signal Interference Noise and Distortion ratio
SOG Speed Over Ground

SOLAS International Convention for the Safety of Life
TDMA Time Division Multiple Access

Tx Transmit

uTcC Universal Time Co-ordinated

VDL VHF Data Link

VDM Serial output message tonta orf (IEC 61162-1)
VHF Very High Frequency

VSWR Voltage Standing Wa

VTS Vessel Traffic Servic

NOTE A g¢ed in the above list. For their meaning refer to that
standard.

4 Ge

41 G

411

The Cla Il improve the safety of navigation by assisting in the |efficient
navigati all craft, protection of the environment, and operation of Vessel
Traffic i . Small craft are vessels which are not required to comply with the
mandat iageggquirements of SOLAS Chapter V, Regulation 19.

The Class B“CS” AIS shall be capable of providing information from small craft, automatically,
continuously and with the required accuracy and update rate:

— in a ship-to-ship mode for collision avoidance;

— as a means for littoral States to obtain information about the craft; and

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

The Class B"CS” AIS station shall be inter-operable and compatible with Class A or other
Class B shipborne mobile AIS stations or any other AIS station operating on the AIS VHF

Data Link. In particular, Class B’CS” AIS stations shall receive other stations, shall be
received by other stations and shall not degrade the integrity of the AIS VHF Data Link.

The Class B”CS” AIS shall only transmit if it has verified that the time period intended for
transmission does not interfere with transmissions made by equipment complying with
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IEC 61993-2 and from Base Stations. Transmissions of the Class B"CS” AIS shall not exceed
one nominal time period (except when responding to a Base station with Message 19).

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

4.1.3 Safety of operation

It shall potbe puabibic for-the upclatw to auglllcllt, amend-or-erase any fiware in
the equ|jpment required for operation in accordance with the equipme ta used
during ¢ cessary
modific

41.4

Where of this
standar such an
addition|

4.1.5

The sys . a( Of modes/as described below sibject to
the tran i > i eceived
messag

4.1.51

An "aut le 18 for
schedul

The Clzg except
during t

4.1.5.2

An "ass Sible for
traffic m bur may
be setr

4.1.5.3 Interrogation mode

A “polling" or “controlled” mode where the Class B“CS” AIS responds to interrogations by
Messages 18 and 24 from a Class A AIS or a Base Station. A Base Station interrogation for

Message 19 specifying transmission offset shall also be answered2. An interrogation
overrides a silent period defined by Message 23 (see 7.3.3.3.3).

A Class B“CS” AIS shall not interrogate other stations.

1 1SO 9000 series, as applicable, meets this requirement.

2 Note that because Message 19 is a message occupying two time periods, this requires the reservation of the
respective time periods by Message 20 prior to interrogation.
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4.2 Manuals
The manuals shall include:

« the type of external connectors if applicable;
« the required information for correct siting of the antennas;

« the required information for compass safe distance.

4.3 Marking and identification

Each unit of the equipment shall be marked externally with the following information which,
where practicable, shall be clearly visible when the equipment Is Installed/in iis<recommended
position

+ identification of the manufacturer;

e equipment type number or model identification;

* serial number of the unit;

e power supply requirements; and

e compass safe distance.

Alternatjvely, the marking may be presented on &

The vergion of software shall be either marked ment.

When the marking and the title and velsionof the
such information shall alsg/be included\in tuip 1G

5 Eny erferenice and safety requirements

e are presented only on the|display,
manual.

In addit is standard, the Class B“CS” AIS shall fulfil the
followin 9 3iled in IEC 60945:

e inter

« power supplyshorf-term variation and power supply failure (the Class B“CS” AIS ghall not

e durability and resistance to environmental conditions;

« interference;

« electromagnetic compatibility;

e compass safe distance;

- safety precautions;

e protection against accidental access to dangerous voltages;
« electromagnetic radiofrequency radiation;

¢ X-radiation.
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The manufacturer shall declare the category of the equipment as follows:

a) portable;

b) protected from the weather;

c) exposed to the weather;

d) submerged or in continuous contact with sea water.

6 Performance requirements

6.1 Composition

The B“GS” AIS shall comprise:

e acd Mobile
SerVi

« atle DSC on
char basis as
desgri bceiving
proc eMA and chanpnel B3

« a means for automatic channel switching in the 22 and
DSC

e an internal GNSS position sensorawhic dth of a
miny

6.2 G

The Cl4 at least

in the range from 161 ndix 18

and in gccordance wit process

shall be|tuned t

The CIg s AIS 1

and AlS ing range

and/or 4

6.3 G

The Cl4 OG and

SOG.

The inte

e position accuracy; static and dynamic (5 s);
e COG/SOG accuracy;

e position update (5 s);

e interference susceptibility, and

» status indications (RAIM optional).

The internal GNSS receiver may be capable of being differentially corrected, for example by

evaluation of Message 17.

3 In some regions, the competent authority may not require DSC functionality.
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An input port for an external GNSS receiver may be provided. The data of an external GNSS
receiver shall only be used if:

6.4

For the [purpose of ship and message identification, the appropriate
Identity | (MMSI) number shall be used. The unit shall only trans
progranimed (see 6.5.1.1).

6.5
6.5

the manufacturer has stated, in the installation handbook, that this equipment shall only be

connected to a position source that is using WGS-84 datum:;

a valid RAIM sentence (GBS) is received and indicates an expected error of less than

10 m in LAT or LON;

the external position is within 26 m of the internal position, and

the input format complies with IEC 61162-1 including mode indicator and checksum.

Identification

AlS information

| Information content

The infdrmation provided by the Class B“CS” AIS shall in

6.5

Dimeénsions @
The default value ¥q

1.1 Static

Identification (MMSI)
Namle of ship

Typeg of ship

Vendor ID (optional)
Call|sign

Service
as been

pe 37 (pleasure craft). Defaults for other stdtic data

shall bg chosen that the equipment has been properly initialised, in
particul L M set to 000000000 and the equipment shall be designed
such th 9 . Pipited with this default setting (see 6.7.2).

6.5.1.2

« Ship eCuracy indication and integrity status

e Time¢in UTC

6.5

Coutseover ground (COG)

Speed over ground (SOG)
True heading (optional)

1.3 Configuration information

The following information about configuration and options active in the specific unit shall be
provided:

AlIS Class B”’CS” unit;

availability of minimum keyboard/display facility;

4 Date to be established by receiving equipment.
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* availability of DSC channel 70 receiver;

e ability to operate in the whole marine band or the upper 525 kHz part of the band (see

6.2);

» ability to process channel management Message 22.

6.5.1.4 Short safety-related messages

Short safety-related messages, if used, shall be in compliance with ITU-R M.1371-1 and shall

use pre-configured contents.

It shall not be possible for the user to alter the pre-configured contents.

6.5.2 Information reporting intervals

The Class B"CS” AIS shall transmit position reports (Message 18) i intexyal
e« 30s if SOG > 2 kn;
e 3 mip if SOG < 2 kn
provided that transmission time periods are availabjé. 2 ived by Mes

shall ove

not required

sage 23

Static O S -- y 6 min in addition to and
indepen . all be transmitted with

following Message 24A.

6.5.3

The AlS shall start tra

. col:r start: 30 min;
. warnm start 5 min;
. sho resume within a time

6.6 A

6.6.1

The ClI hall be equipped with built in integrity tests (BIIT). The BIIT
continu}usly or at appropriate intervals simultaneously with the standard functions
equipment

the reporting interval.

In 1 min

pf twice

dhall run

of the

If any failure or malfunction is detected that will significantly reduce integrity or stop operation
of the Class B“CS” AIS, a visual indication shall be given (for example a LED, see 6.7.1). This

includes the detection of background noise above —77 dBm (see 7.3.1.3).

The Class B“CS” AIS installation, when operating, shall not be damaged by the effects of

open-circuited or short-circuited antenna terminals.

6.6.2 Transmitter shutdown procedure

An automatic transmitter shutdown shall be provided in the case where a transmitter does not
discontinue its transmission within 1 s of the end of its nominal transmission. This procedure

shall be independent of the operating software.
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6.6.3 Position sensor fallback conditions
Priorities and affected position report data (refer to ITU-R M.1371-1 A2/3.3.8.2.1) shall be as
follows:
Table 1 — Position sensor fallback conditions
Affected data in Message 18
>
s
> — Q
= » = £ = Position
o Position sensor status oo o =
= T 7] EI
o c &« [ =
O £ < .
= = o ( Lo‘ngQiel Latitude
(7]
o
o /\ [EN
1. | Extefnal DGNSS in use (corrected) @ 4% |uTc-sec |1 La}w\okgxtéq al)
2. | Interpal DGNSS in use (corrected; Message 17) 1* UTC-se}/\Q\\ N_on\(i\nMaI)
3. |Intermal DGNSS in use (corrected; e.g. beacon) © 1* UWC 1/0\*\\ hit/LMternal)
4. | Extefnal GNSS in use (uncorrected) @ 0* UTC<sec \Q’\ Lat/Lon (externpal)
i
5. | Interpal GNSS in use (uncorrected) b /\Qk/ y‘rc/\iec 1/0 * Lat/Lon (internjal)
6. | No s¢nsor position in | Manual position in@t ( \ ( él) \/ Do not transmit
use

Dead reckoning position

Z
~

No position

Do not transm

N/A

Do not transm

*If RAIM
a  Applig
condif
b Applid

€ Applig

used if the

If RAIM
position

Table 2 — Use of accuracy (PA) flag

bn), the

PA flag RAIM flag
Uncorrectied No RAIM, GBS invalid (0] 0
GBS valid, expected error <56 m 1 1
GBS valid, expected error >5 m 0 1
Corrected No RAIM, GBS invalid 0 0
GBS valid, expected error <15 m 1 1
GBS valid, expected error >15 m 0 1

If the GNSS sensor is inoperative, the unit shall not transmit scheduled Messages 18 and 24

unless interrogated by a Base Station5.

5 Note that in this case, the synchronisation process will not take into account distance delays.
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The Class B“CS” AIS shall automatically select the position source with the highest priority
available. If data availability changes, the Class B“CS” AIS shall maintain the position source
for the next scheduled position report and automatically switch to the position source with the
highest priority available afterwards. During this period, the latest valid position shall be used
for reporting.

6.6.4 SOG/COG sensor fallback conditions

SOG/COG information shall be of the same source as position and follow the same fallback
rules. This is to avoid transmission of information referenced to different points on the ship.

6.7 User interface

6.7.1 Indicators and display

The Class B“CS” AIS shall be provided with the following indicators

Power: power on and fully operable (transmitting and re€eiving proger

Tx timegut: eporting
rational

Error:

If a disp

e disp

* not display messages addressed to

6.7.2

Means ¢ bossible

for the

6.7.3

To enable a usento and display the information on a separate system, the

Class B S\l ed with an interface. If implemented, the formats and protocol

for this S as defined by the IEC 61162 series and as a minimum, the

VDM se be\supported. If provided, this interface shall not output infgrmation

address tREr. S :

The Class/BiCS” AlS“may be provided with an interface to input sensor data. If prov|ded, an

input injerface for position sensor data shall be compliant with the IEC 61162 series.

7 Technical requirements

7.1 General

This clause covers layers 1 to 4 (Physical Layer, Link Layer, Network Layer, Transport Layer)
of the Open System Interconnection (OSI) model.

Figure 1 illustrates the layer model of a Class B“CS” AIS station (Physical Layer to Transport
Layer) and the layers of the applications (Session Layer to Application Layer):
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Application
Layer

Presentation
Layer

Session
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Cayer

Transport
Layer

Network

CHANNEL 1 (\ 2

<
=

Link I%r DL

Link ‘(ayer(MAQ\’ \Li\nk>ayer MAC
o L2

Physi Physical Layer

O\ N\ )\

)

7.2 Physigal

The Ph
link.

7.21 Transceiver/characteristics

: \Rg)f\ TX 1/2 RX 2

IEC 257/06

e’1 — OSl layer model

issresponsible for the transfer of a bit-stream from an originator to the data

Generaliransceiver characteristics shall be as speciiied in rable 3.
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Table 3 — Transceiver characteristics

Symbol Parameter name Value Tolerance
PH.RFR Regional frequencies (range of frequencies within RR 161,500 -
Appendix 18)2 (MHz) to
Full range 156,025 to 162,025 is also allowed. This capability
will be reflected in Message 18. 162,025
PH.CHS Channel spacing (encoded according to RR Appendix 18 with 25 -
footnotes)@ (kHz)
PH.CHB Channel bandwidth (kHz) Wide 25
PH.AIS1 AIS 1 (default channel 1) (2087)2 (MHz) 161,975 +3 x 10-6
PH.AIS2 AIS 2 (default channel 2) (2088)2 (MHz) 162 éS #3)x 10-6
PH.BR Bit rate (bit/s) &%) ) (\ *5p x 10-6
PH.TS Training sequence (bits) 24\ -
PH.TXTB GMSK transmitter BT-product < \Q\ \
PH.RXBT GMSK receiver BT-product /\\ \%5\ \
PH.MI GMSK modulation index O\Q\/
a See R¢commendation ITU-R M.1084, Annex 4. / s >
%
7.211 Dual channel operation

The AIS
separat
informati
alternatg

Data ftr

7.21.2

The cla
M.1084-

7.21.3

minimum shift
frequen

>

g is bandwidth adapted frequency modulated Gaussian
(GMSK/FM). The NRZI encoded data shall be GMSK codeg
Cy{modulating the transmitter.

.1. Two
receive
used to

igd by a

filtered
before

7.21.4

Training sequence

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

7.21.5

Data encoding

The NRZI waveform is used for data encoding. The waveform is specified as giving a change
in the level when a zero (0) is encountered in the bit stream.

Forward error correction, interleaving or bit scrambling is not used.
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7.2.1.6 DSC operation
The Class B”’CS” AIS shall be capable of receiving DSC channel management commands.
It shall either have a dedicated receive process, or it shall be capable of retuning its TDMA

receivers to channel 70 on a time sharing basis, with each TDMA receiver taking alternate
turns to monitor channel 70 (for details see Annex C).6

7.2.2 Transmitter requirements
7.2.21 Transmitter parameters

Transmitter parameters shall be as given in Table 4.

Table 4 — Transmitter parameters /\(
/\ N

Tranpmitter parameters Required results ondition
Frequengy error 1500 Hz normal +1000 Hz extreme \
Carrier gower (Pgg) 33 dBm £1,5 dB normal +3 dB extreme \ Wué\ed\/
Modulatfon spectrum -25 dBW < +10\kHz
-60 dBW Meok kH2<Afc< 62,5 HHz
Modulatfon accuracy <3400 Hz normal and extrenfe it /1

Bit 2, 3

Bit 4 ... 31
Bit 32 ...199:
For a bit pattern of 0101

For a bit pattern of 00001111

>

Power versus time

charactgristics

Spurioug emissions 36 9 kHz ... 1 GHz

(\ —30\dBm 1GHz ... 4 GHz

7.2.3 i uirements

Nominal 1 time period
transmission

Receivdr parameters shall be as given in Table 5.

6 In some regions, the competent authority may not require DSC functionality.
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Table 5 — Receiver parameters

Receiver parameters

Required results

Result in PER Wanted signal Unwanted signal(s)
Sensitivity 20 % —107 dBm normal @
—-101 dBm extreme
—104 dBm normal at
+500 Hz offset
Error at high input levels 2% —77 dBm
10 % -7 dBm
Co-chanpel rejection 20 % -101 dBm -111 dB
-111 m no(rmql atXx) kHz offset
Adjacent|channel selectivity 20 % —-101 dBm —S(d\ﬁ\%\qorr%(
Spurious| response rejection 20 % —-101 dBm 1dBm
50 . 520
Intermodylation response rejection | 20 % —-101 dBm & \\%W \
Blocking nd desensitisation 20 % —-101 dBm ~23'd (>5/MHZ)
—15~dBp7 (>5 MHz)
Spurioug emissions -57 dBm G
—47 dBm g \%GH< F\>

8 Nornjal and extreme test conditions as defin}&m 8

7.3 Ljink layer

The Lin
data tra

7.3.1

The MA
VHF da

7.3.11

Synchrd

7.3.1.1.

If signa

ioh to the

i.e. the

ons are

received, the Class B “CS” shall synchronise its time-periods to their scheduled position
reports (suitable account shall be taken of the propagation delays from the individual
stations). This applies to Message types 1, 2, 3, 4, 18, 19 as far as they are providing position
data and have not been repeated (repeat indicator = 0).

Synchronisation jitter shall not exceed 3 bits (312 us) from the average of the received
position reports. The average shall be calculated over a rolling 60 s period.

If these AIS stations are no longer received, the unit shall maintain synchronisation for a
minimum of 30 s and then switch back to sync mode 2.

Other synchronisation sources fulfilling the same requirements are allowed (optionally)

instead of the above.
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7.3.1.1.2 Sync mode 2: no Station other than Class B”CS” is received

In the case of a population of Class B“CS” stations alone (in the absence of any other class of
station that can be used as a synchronisation source) the Class B“CS” station shall determine
the start of time-periods (7,) according to its internal timing.

Time periods that are reserved by a Base Station using Message 20 shall be respected.

If the Class B”CS” unit receives an AlS station that can be used as a synchronisation source
(being in sync mode 2) it shall evaluate timing and synchronise for its next transmission to
this station.

7.3.1.2 _ _Carrier-sense (CS) detection method

Within g time window of 1146 us, starting at 833 ps and ending at 1
the timg period intended for transmission (7;), the AIS Class B"C
period i$ used (CS detection window).

start of
hat time

NOTE Sjgnals within the first 8 bit (833 ps) of the time period are excluded from\th i allow for
propagatipn delays and ramp down periods of other units).

The Clgss B’CS” AIS shall not transmit on any time feriod ¥ i letection

nominal| start of the time period (see

Rx signal
level

Threshold
level

s

> Time us
CS detection
To 833 window 1979
Ta

IEC 25806

Figure 2 — Carrier-Sense timing

7.3.1.3 CS detection threshold

The CS detection threshold shall be determined over a rolling 60 s interval on each receive
channel separately. The threshold shall be determined by measuring the minimum energy
level (representing the background noise) plus an offset of 10 dB. The minimum CS detection
threshold shall be —107 dBm and background noise shall be tracked for a range of at least
30 dB (-77 dBm).7

An indication shall be given if the background noise exceeds —77 dBm.

7 The following example is compliant with the requirement: Sample the RF signal strength at a rate >1 kHz,
average the samples over a sliding 20 ms period and over a 4 s interval determine the minimum period value.
Maintain a history of 15 such intervals. The minimum of all 15 intervals is the background level. Add a fixed
10 dB offset to give the CS detection threshold.
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7.3.1.4 VDL access

The transmitter shall begin transmission by turning on the RF power immediately after the
duration of the Carrier-Sense window (7,).

The transmitter shall be turned off after the last bit of the transmission packet has left the
transmitting unit; nominal transmission end (Tg assuming no bit stuffing).

The access to the medium is performed as shown in Figure 3 and Table 6:

+1,$dB

Pssfmim e

-5( dB

To Ta TB1; TB2

5

Start f:, f
Flag miasts ‘ 4 IBC 259/06

versus time mask

tion of timings for Figure 3

Reference B\N\s Q\‘\\Qn}e/ Definition

To ( b\ \ \O\QSB Start of candidate transmission time period

TA(\\ @ \%,OSYms Power shall not exceed —50 dB of P

Ts \[%\ 2\3\ /2),396 ms Power shall reach within +1,5 dB or —3 dB of P
Tas \Q) 2,604 ms Power shall reach within +1,5 dB or —1 dB of P
Tel(phis 1 248 25,833 ms Power shall still remain within +1,5 dB or —1 dB |of Pgg

stuffing bit)

T (plus 1 251 26,146 ms Power shall reach —50 dB of Py4 and stay below this
stuffing bit)

There shall be no modulation of the RF after the termination of transmission (7g) until the
power has reached zero and next time division begins (7).
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7.3.1.5 VDL State

The VDL State is based on the result of the carrier-sense detection (7.3.1.2) for a time period.
A VDL time period can be in one of the following states:

« FREE: the time period is available and has not been identified as used in reference to
7.3.1.2.
e USED: the VDL has been identified as used in reference to 7.3.1.2.

« UNAVAILABLE: time periods shall be indicated as “UNAVAILABLE” if they are reserved by
Base Stations using Message 20 regardless of their range.

e time-
shall be

Time-p
period
3 min if

r use by own station and may be used again after a timeout.
not specified or as specified in Message 20.

7.3.2 Link sublayer 2: Data Link Service (DLS)
The DL$ sublayer provides methods for

« data|link activation and release;
* data|transfer; or

* errof detection and control.

7.3.2.1 Data link activation and release

Based ¢n the MAC sublayer the DLS (will e or release the data link. Agtivation

isten)as
and reldase shall be in accqrdance with 7.

ol which is based on the High-Level Data Link
9:1993. Information packets (I-Packets) shall be
2ld is omitted (see Figure 4).

7.3.2.2 Data transfer

Data transfer sh :
Control |(HDLC)
used with the exceptj

7.3.2.2.1

The bit [strea o bit stuffing. This means that if five consecutive orles (1’s)
are four { stréam, a zero shall be inserted. This applies to all bits exfept the
data bit$ o art flag and End flag, see Figure 4).

7.3.2.2.2

Data |S rancforrod pioina o tranmeomnicolinn nanlent ne ol
rar ST oo s gt at oSS SToTpPatitCras—STovw Tt

Start-Buffer | Training sequence | Start flag Data FCS End flag End-Buffer

IEC 260/06

Figure 4 — Transmission packet

The packet shall be sent from left to right. This structure is identical to the general HDLC
structure, except for the training sequence. The training sequence shall be used in order to
synchronise the VHF receiver as described in 7.2.1.4. The total length of the default packet is
256 bits. This is equivalent to 26,7 ms.
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7.3.2.2.3 Start-Buffer

— 25—

The Start-Buffer (refer to Table 7) is 23 bits long and consists of

e CS Delay 20 bits

« Reception delay (sync jitter + distance delay)

* Own synchronisation jitter (relative to synchronisation source)

e Ramp up (received Message)

¢ CS detection window

« Ramp up (own transmitter) 3 bits

Table 7 — Start-buffer

Seq. Description Bits Noée/\
1 Reception delay 5 Class A: 3 bits of jitter (IEC 61893- bj (30 M jgtance
(synchronisation jitter + delay;
dist del
Istance delay) Base station: 1 bit of jitt EC\61 3- bits {60 NM] distance
delay
2 Own synchronisation jitter | 3 3 bits according t&"ITU- 71\
(relative to
synchronisation source)
3 Ramp up 8 Referripg t IE 619033 i\s)ar ofdetection window
(received Message) rom a practicakobservation dll observed transponders were fully
ramped erb its)
4 Detection window 3
5 Internal processmgw \( w
6 Ramp up
transmittgr)
. \W\\\\\/\i\)
7.3.2.2. qu e
The trgini hall be a bit pattern consisting of alternating 0's and 1's
(010101010.;

Twenty-{four” bits of preamble are transmitted prior to sending the flag. This bit p4g

ttern is

modified due to the NRZI'mode used by the communication circuit. See Figure 5.
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IEC 261/06

Figure 5a — Unmodified bit pattern

7.3.2.2.5 Start flag

The staft flag shall be 8 bits long and consists o g. It is used tp detect
the staft of a transmission packet. The Star a bit pattern, 8 bits long:
01111110 (7Eh). The flag shall not bé sijee althgugh it consists of 6 bits of
consecuytive ones (1's).

7.3.2.2.6 Data

The datp portion in the de L tra issi nsmitted in 1 time period is a maximum
of 168 Hits.

7.3.2.2.y
The FQ > Check (CRC) 16-bit polynomial to calculate the
checksd 9:1993. All the CRC bits shall be pre-set to one (]) at the

beginning of a C iQn. he data portion shall be included in the CRC calculation
(see Fid

7.3.2.2.8

The Eng isddentigal o the Start flag as described in 7.3.2.2.5.

7.3.2.2.9 End-buffer

e bit stuffing 4 bits
NOTE The probability of 4 bits of bit stuffing is only 5 % greater than that of 3 bit; refer to ITU-R M.1371-1
A2 3.2.2.8.1.

¢ ramp down 3 bits

« distance delay 2 bits

NOTE A buffer value of 2 bits is reserved for a distance delay equivalent to 30 NM for own transmission.

A repeater delay is not applicable (Duplex Repeater Environment is not supported).

7.3.2.3 Summary of the transmission packet

The data packet is summarised as shown in Table 8.
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Table 8 — Summary of the transmission packet

Action Bits Explanation
Start-buffer:
CS-delay 20 T to Tp in Figure 6
Ramp up 3 Tp to Tg in Figure 6
Training sequence 24 Necessary for synchronisation
Start flag 8 In accordance with HDLC (7Eh)
Data 168 Default
CRC 16 In accordance with HDLC
End flalg 8 In accordance with HDLC (7Eh)(
End-byffer: RGN
Bit stuffing 4 < \
Ramp down 3 /\ \ \
Distance delay 2 \ \\\ \
Total 256 SN\ N
NS
7.3.2.4 Transmission timing
Table 9fand Figure 6 show the timing packet (one time divigion).
Table
7(n) Time (us) ét f\\ \) N > Description
Ty 0 q\ \étaM ti}w\%ion;ﬁeginning of start buffer
Tp 2083 @ Star nsm sion (RF power is applied)
Tg 2396 Q ZK/\ m\e{; er; RF power and frequency stabilisation time, beginning of
\Raml ence
Tc 4896 /\ 47 Begln \(of start flag
Tp 5729 \55 Beginfing of data
Te 25729 2)\( >eginning of end buffer; nominal end of transmission (assuming 0|bit stuffing)
Te /5&4{\ ESO\ Nominal end of ramp down (power reaches —50 dBc)
Tg %SQ\ End of time period, start of next time period
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Start Training Start Data FCS End End-
buffer sequence flag flag buffer
RF
power
100 9
80 - -\ ______ / \
1
|
1
r Station A !
]
]
]
0 1 23 4(5|6 7 8 9 10 1112 13 14 1516 17 18 19 20 21 22 23 24 252<272£‘3 ime\

To Ta Tg Tc Tp

4
oower %
S

tat on(é

\{S INATTTT T

]

IEC 263/06

smission timing
7.3.2.5
Autonor ted to one time period. When respondingl to an
interrog essage 19, the response may occupy two time pefiods.
7.3.2.6
Error d rol shall be handled using the CRC polynomial as descfibed in
7.3.2.2.
CRC err “€8*<
7.3.3 Link sublayer 3 — Link Management Entity (LME)

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

7.3.31 Access algorithm for scheduled transmissions

The Class B“CS“ shall use a CSTDMA access using transmission periods, which are
synchronised to periods of RF activity on the VDL.

The access algorithm is defined by the following parameters:
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Table 10 — Access parameters

Term Description Value
Reporting Interval (RI) Reporting interval as specified in 6.5.2 5s...10 min
Nominal Transmission Time (NTT) Nominal time-period for transmission defined by RI
Transmission Interval (TI) Time interval of possible transmission periods, TI=Rl/30r10s
centred around NTT whichever is less

Candidate Period (CP)

Time-period where a transmission attempt is made
(excluding time periods indicated unavailable)

Number of CP in Tl

10

The CSTDMA algorithm shall follow the rules given below (refer to Figu

a) Rangomly define 10 Candidate Periods (CP) in the Transmissio

b) Starfing with the first CP in TI, test for “Carrier-Sense” 7.3.1
CP i “unused”, otherwise wait for the next CP

c) Transmission shall be abandoned if all 10 CPs are “us

tatus of

CP
CP
CP Tx

A | KM
9)

A

CP

Rigure 7

7.3.3.2

Unscheduledtransmissions —except responses to interrogations by a Base Station
Y 1 1 I P4 Y

\4

)\/ NTT + 0,5TI
§> Time period of status “used*

NTT Time period used for own transinission

— Example for CSTDMA access

gorithm for unscheduled transmissions

IEC 264/06

shall be

performed by assigning a Nominal Transmission Time within 25 s of the request and shall use
the access algorithm described in 7.3.3.1.

If the option to process Message 12 is implemented, an acknowledgement Message 13 shall
be transmitted in response to Message 12 on the same channel with up to 3 repetitions of the

access algorithm if needed.

7.3.3.3 Modes of operation

There shall be three modes of operation:

« Autonomous (default mode)
e Assigned

¢ Interrogation
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7.3.3.3.1 Autonomous

A station operating autonomously shall determine its own schedule for the transmission of its
position reports.

7.3.3.3.2 Assigned
A station operating in the assigned mode shall use a transmission schedule assigned by a

competent authority's Base Station. This mode is initiated by a group assignment command
(Message 23, see 7.3.3.10).

The Assigned Mode shall affect onIy the transmlssmn of position reports and no other

behaviop gcted by

Messag

If a statjon receives this group assignment command and belongs ¢ ssed by

region p indi¢ated by

setting fhe ‘Assigned Mode Flag’ to “1”.

To detefmine whether this group assignment command , it shall

evaluate all selector fields concurrently.

When c val), the

mobile stati it wi i 3y \ en 4 min and 8 min after

the first [ nomous

mode.

When cpbmmanded to a specifi i i i ition report

with asgigned rate after ai ) as been

received and the assigped i

Any individual assig group

assignment com 8

* if Mgssage 22 is 22 shall
take

e if Mg ) ¢ lessage
23 shall ta v i i . case of
Tx/R ' & receiving station reverts to its previous Tx/Rx mode fegional
operating setyng\after the Message 23 assignment has expired.

When g Class'B , it shall continue to sichedule

nominal transm|SS|on time periods (NTT) but shaII not transmit Messages 18 and 24 gn either

period.
Transmlssmns of safety related messages may st|II be p033|ble After the quiet time has
elapsed, transmissions shall be resumed using the transmission schedule as maintained
during the quiet period.

Subsequent quiet time commands received during the first commanded quiet time shall be
ignored.

The quiet time command shall override a reporting rate command.

8 Note that this can only be done by a Base Station. Note that because of the timeout, assignments may be
reissued by the competent authority as needed. If a Message 23 commanding a reporting interval of 6 min or
10 min is not refreshed by the Base Station, the assigned station will resume normal operation after timeout
and thus not establish the assigned rate.
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7.3.3.3.3 Interrogation mode

A station shall automatically respond to interrogation messages (Message 15) from a ship or
competent authority. Operation in the interrogation mode shall not conflict with operation in
er two modes. The response shall be transmitted on the channel where the
Interrogation message was received.

the oth

If interrogated for Message 18 or 24 with no offset specified in Message 15, the response
shall be transmitted within 30 s using the access algorithm as described in 7.3.3.2. If no free
candidate period has been found, one transmission retry shall be performed after 30 s.

If interrogated with an offset given in Message 15, the response shall be transmitted in the

specifie

An inte
interrog

transmifted 9.

Interrogptions for the same message received before own fespanse \

be igho

7.3.3.4

At powe

received VDL transmissions (7.3.1.1

(7.3.1.3

(Message 18) (see 6.5.3).

7.3.3.5

Becaus
field in

and indi

7.3.3.6

The foll
Class B
of M.13

tume perioa without applying the access algorithm as descriped |

btion Message 15 contains an offset to the time period in

ed.

Initialisation

r on, a station shall monitor

9 TheB

ase Station will reserve time periods by Message 20 prior to interrogation.

b if the
shall be

ted may

nise on
Id level
N report

ponding

ed by a
section

10 A Class B"CS” station by default reports sync state 3 and does not report “number of received stations”
(reference to ITU-R M.1371-1 table 12). Therefore it will not be used as sync source for other stations.
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Table 11 — Use of VDL messages by a Class B’CS” AIS

2006(E)

No. Name of message M.1371-1 Ref. | © .. c | Remark
= a o
© © - =
0w = 8
.g 2 g )
o 9 c c
o 9 o 3
X o = ©
0 Undefined
1 Position Report (Scheduled) A2-3.3.8.2.1 Opt No
2 Position Report (Assigned) A2-3.3.8.2.1 Opt No
3 Position Report (When interrogated) |A2-3.3.8.2.1 Opt No
4 Bpse Station Report A2-3.3.8.2.2 Opt No (
. N
5 Static and Voyage Related Data A2-3.3.8.2.3 Opt No /\< (\
6 Alidressed Binary Message A2-3.3.8.2.4 |No No < \
7 Bfnary Acknowledge A2-3.3.8.2.5 |No N \ \
8 Bjnary Broadcast Message A2-3.3.8.2.6 Opt \N\o\ \\\ \
9 slandard SAR Aircraft Position A2-3.3.827 |Opt _ “NNo X \)
Report
10 UfrC and Date Inquiry A2-3.3.8.2.8 ({\lo D) r%\ \)
11 Ufrc/Date Response 2.33.8.28 \Opt” %
£2:3.382% 1000 /N0 |
12 Spfety Related Addressed Message A2-3.3.82.9 Opt \N)o NOTE Information can glso be
X transferred via Messag¢ 14
13 Spfety Related Acknowledge A2-3. .8.2.\6\ o] Opt Shall be transmitted if the option to
process Message 12 is
/\ L implemented
14 Spfety Related BrogdcastMes ge -¥3.8.2.10 \({pt Opt | Transmit with predefinef text only,
7\ see 7.3.3.7.
15 Irterrogatlon A <3.3.8,2.11 | Yes No Class B”CS” shall respqnd to
interrogations for Messgage 18 and
Message 24
It shall also respond to
interrogations for Messgge 19 by a
Base Station
16 Assign om an A2-3.3.8.2.12 | No No (Message 23 is applicalple to the
“CS” instead)
17 DéN\s\B»{ngnar Message |A2-3.3.8.2.13 |Opt No
18 Standar ass B Equipment Position | A2-3.3.8.2.14 | Opt Yes | A Class B"CS” AlS shal| indicate “1”
Rleport for “CS” in flag bit 143
19 Ektended Class B Equipment Position | A2-3.3.8.2.15 | Opt Yes | Transmit ONLY as resppnse to
Report Base-Statiomimterrogation
20 Data Link Management Message A2-3.3.8.2.16 | Yes No
21 Aids-to-Navigation Report A2-3.3.8.2.17 | Opt No
22 Channel Management Message A2-3.3.8.2.18 | Yes No Use of that function may be
different in certain regions
23 Group Assignment Yes No
24 Class B”CS” Static data Opt Yes |Part A and PartB
25 — Undefined None No No Reserved for future use
63
a

“Receive and process” in this table means functionality visible for the user, for example output to an interface or
display. For synchronisation, it is necessary to receive and internally process messages according to 7.3.1.1; this
applies to Messages 1, 2, 3, 4, 18, 19.
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7.3.3.7 Use of safety related message Message 14 (optional)

The data contents of Message 14 if implemented shall be predefined and the transmission
shall not exceed one time period. Table 12 specifies the maximum number of data bits used
for Message 14 and is based on the assumption that the theoretical maximum of stuffing bits
will be needed.

Table 12 — Number of data bits for use with Message 14

Number of time Maximum data bits Stuffing bits Total buffer bits
periods
1 136 36 56
The Class B"CS” AIS shall only accept the initiation of a Message 14 ghc inute bly a user

manual [input. Automatic repetition is not allowed.

The Message 14 may have precedence over Message 18.

7.3.3.8 Message 18: Standard Class B“CS” equipmen

$or

The stgndard Class B equipment position report

autonomously.
Table 13 C téts/%Mes

periodically and

Parameter Number of Descrlptlon
bits
Message |D 6 Id/entlf@r\f(\)r I\h‘e\ \qe 18\\€MS 18
Repeat inflicator 2 \l\{sed by t peatert dicate how many times a message has been
[\ repe(a‘t&d. ;shall be/0 for Class B”CS” transmissions

User ID N wmsdminer N\

Reserved|for \{) Ressrved r\de/finition by a competent regional or local authority. $hall be
regional of local h ro, Jf not used for any regional or local application.
applicatiohs A

soG ‘%\ “Speedbver ground in 1/10 kn steps (0-102,2 kn)

/\ 1 023 = not available, 1 022 = 102,2 kn or higher

Position acc raa\ 1\ /(= high (<10 m)
0 =low (>10 m)
Q \ shall be combined with RAIM information if available; see 6.6.3

Longitude] 28 Longitude in 1/10 000 min (+180 degrees, East = positive (as per q's
complement), West = negative (as per 2’s complement).
181 degrees (6791ACO hex) = not available = default)

Latitude 27 tatitode im0 000 (=90 degrees; Northr=pousitive (as per 2°s
complement), South = negative (as per 2’s complement),
91 degrees (3412140 hex) = not available = default)

COG 12 Course over ground in 1/10° (0-3 599). 3 600 (E10h) = not available =
default; 3 601-4 095 shall not be used

True heading 9 Degrees (0-359) (511 indicates not available = default)

Time stamp 6 UTC second when the report was generated by the EPFS (0-59

60 if time stamp is not available, which shall also be the default value
61, 62, 63 are not used by the Class B"CS” AlIS

Reserved for 2 Reserved for definition by a competent regional authority. Shall be set to
regional zero, if not used for any regional application. Regional applications should
applications not use zero

Class B unit flag 1 0 = Class B SOTDMA unit (shall not be used for the Class B"CS”)

1 = Class B"CS” unit
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bits

Parameter Number of .
. Description
bits
Class B display 1 0 = No display available; not capable of displaying Messages 12 and 14
flag 1 = Equipped with integrated display displaying Messages 12 and 14
Class B DSC flag 1 0 = not equipped with DSC function
1 = equipped with DSC function (dedicated or time-shared)
Class B band flag 1 0 = Capable of operating over the upper 525 kHz band of the marine band
1 = Capable of operating over the whole marine band
(irrelevant if Class B Message 22 flag is 0)
Class B 1 0 = No Frequency management via Message 22 _aperating on AIS 1, AIS 2
Messaged2 flag only
1 = Frequency management via Message 22 .
Mode Fla 1 0 = Station operating in autonomous mode =defawt
1 = Station operating in assigned mode
RAIM-flag 1 RAIM flag of electronic position fixing device;
0 = RAIM not in use = default; 1 = RAIM in us alidatanforexpefcted
position error) /\ s
Communigation 1 1 = ITDMA communication s o s\ \/
state seleftor flag
Communigation 19 ITDMA communication state; fefer to. 70 .3.N
state (\
Total numper of 168 Occupiﬁ\ﬂﬂe p\érioq K U )\/

7.3.3.9

This mé¢ssage shall bg

Message 24:

lessage

consistq of two parts. beNransmitted within 1 min following Message 24A.
In case jof an int@ i B.
<\ 4 — Message 24 Part A:
Parameter\ \r%\ir o}‘t\) Description
Message IQ M‘ Identifier for Message 24; always 24

Repeat indic%\ 2 Used by the repeater to indicate how many times a message hjs been
repeated. 0 = default; 3 = do not repeat any more

User ID 30 MMSI number

Part number Z Tdentifier for the message part number, always U for Part A

Name 120 Maximum 20 characters 6-bit ASCII,
QECRERRACRAARRARE@A@E@ = not available = default

Total number of 160 Occupies one time period

bits
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Table 15 — Message 24 Part B:

Parameter Number of bits Description
Message ID 6 Identifier for Message 24; always 24
Repeat indicator 2 Used by the repeater to indicate how many times a message has been
repeated. 0 = default; 3 = do not repeat any more
User ID 30 MMSI number
Part number 2 Identifier for the message part number; always 1 for Part B
Type of ship and 8 0 = not available or no ship = default
cargo type 1-99 = as defined in § 3.3.8.2.3.2 of ITU-R M.1371-1
100-199 = preserved, for regional use
200-255 = preserved, for future use
Vendor 10 42 Unique identification of the Unit by a Nu \!as ined the
manufacturer (option; @@@@@@@76\ t avaiab dult).
Call Sign 42 Call sign of the MMSI-reglstered vesse 7 it A II}\/ Cters,
'"@@@@@@" = not available
Dimensiop of 30 Dimensions of ship in meters~and eferer&pm tfo\fe{orte( position
ship/referpnce for (see ITU-R M.1371-1 Figurg 17 43.3)
position
Spare 6
(\ /X
Total number of bits | 168 O{ftmigs oﬁne&erioé U ‘\/
7.3.3.10 Message 23: Group Assigihme ommand
The Grpup Assignment e a base station when operating as a
controlling entity for Cl
Q nts of Message 23
Parameter unmqéf\blts Description
Message 10 \ \ /Idéntifier for Message 23; always 23
Repeat Indicator Used by the repeater to indicate how many times a message has been
repeated. 0 — 3; default = 0; 3 = do not repeat any more
Source ID & \ \\S(k \ MMSI of assigning station
Spare O 2\ Spare. Shall be set to zero
Longitude 1 \1§) Longitude of area to which the group assignment applies; upger right
corner (north-east); in 1/10 min
(£180°, East=positive, West=negative)
Latitude 1 17 Latitude of area to which the group assignment applies; upper right
corner (north-east); in 1/10 min
(£90°, North=positive, South=negative)
Longitude 2 18 Longitude of area to which the group assignment applies; lower left
corner (south-west); in 1/10 min
(£180°, East=positive, West=negative).
Latitude 2 17 Latitude of area to which the group assignment applies; lower left
corner (south-west); in 1/10 min
(£90°, North=positive, South=negative)
Station type 4 0 = all types of mobiles (default); 1 = reserved for future use; 2 = all

types of Class B mobile stations; 3 = SAR airborne mobile station; 4 =
AtoN station; 5= Class B”CS” shipborne mobile station (IEC 62287
only); 6 = inland waterways; 7 to 9 = regional use; 10 to 15 = for
future use
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Parameter

Number of bits

Description

Type of ship and cargo
type

8

0= all types (default)

1...99 see Table 19 of ITU-R M.1371-1
100...199 reserved for regional use
200...255 reserved for future use

Spare 22 Reserved for future use. Not used. Shall be set to zero

Tx/Rx mode 2 This parameter commands the respective stations to one of the
following modes:
0 = TxA/TxB, RxA/RxB (default); 1 = TxA, RxA/RxB , 2 = TxB,
RxA/RxB, 3 = reserved for future use

Reporting Ipterval 4 This parameter commands the respective st tons to the repofting
interval given in Table 17

Quiet Time 4 0 = default = no quiet time commande |et me\1 1to
15 min

Spare 6 Spare. Not used. Shall be set to ero

Total 160 Occupies one time period /\\ \

\

Table 17 — Reporting Interval Set(h\ for/use with Message 23

N

Reporting interval
field setting

AN

portn%thssagem

|ven by th a onwr\ous mode

mkmn K\ N

\@\ Vi

\\\

30s

Nss

)({S

N
N\
AN

5s

Next shorter reporting interval

S
< 10 3\

Next longer reporting interval

Reserved for future use

NOTE Whenthe dual channel operation is suspended by Tx/Rx mode command 1 or 2, the resulting

reporting

interval istwrcethemtervatgivermrmtheabovetabte:

7.4 Network layer

The network layer shall be used for

e establishing and maintaining channel connections;

* management of priority assignments of messages;

< distribution of transmission packets between channels;

e data link congestion resolution.
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7.41 Dual channel operation

The normal default mode of operation shall be a two-channel operating mode, where the AIS
simultaneously receives on both channel A and channel B in parallel.

The DSC process may use the receiving resources on a time-share basis as described in
Annex C. Outside the DSC receiving periods, the two TDMA receiving processes shall work
independently and simultaneously on channel A and channel B.

For periodic repeated messages, the transmissions shall alternate between channel A and
channel B. The alternating process shall be independent for Message 18 and Message 24.

Transmission of complete Message 24 shall alternate between channels (all submesgages to
be trangmitted on the same channel before alternating to the other chapnel).

Channe] access is performed independently on each of the two parallel
Responges to interrogations shall be transmitted on the sa , initj ssage.

For nor]-periodic messages other than those referepced gmissi of each
messagg, regardless of message type, shall alternatgé B.

7.4.2 Channel management
Channe] management shall be carried o
e channel management commands | sh . ccepted by Message 22 apd DSC

command;

+ the Class B"CS” AIS is\onl [ in channel
spaging of 25 kHz i side its
opeffating capability.

[ Region 1 Region 1 Region 2 Region 2
S Channel A Channel B Channel A Channel B

s (frequency 1) (frequency 2) (frequency 3) (freqpency 4)

Region \ \\ \ A X X
H\é&s%\nﬂ\zoﬁ B XX XX
Region \h‘aQSitio | zone C XX XX
D X X
X tramsmrit-withmommimat reportimgrate
XX transmit with doubled reporting rate

When entering (step A to B) or leaving (step C to D) a transitional zone the Class B"CS” AIS
shall continue to evaluate the CS threshold taking into account the noise level of the old
channel initially and the new channel as time progresses. It shall continuously transmit (on
frequency 1 and frequency 3 in step B) with the required rate maintaining its schedule.

7.4.3 Distribution of transmission packets
7.4.31 Assigned Reporting intervals

A competent authority may assign reporting intervals to any mobile station by transmitting
group assignment Message 23. An assigned reporting interval shall have precedence over the
nominal reporting rate; a reporting interval of less than 5 s is not required.
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The Class B"CS” shall react to next shorter or next longer commands only once until time out.

7.4.4 Data link congestion resolution
The Class B“CS” AIS shall only transmit if it has verified that the time period intended for
transmission does not interfere with transmissions made by stations complying with

IEC 61993-2 and Base Stations. In case of high channel load the Class B”’CS” AIS might not
be able to transmit.

7.5 Transport layer

The transport layer shall be responsible for

e conyVerting data into transmission packets of correct size;

e sequencing of data packets;

< intenfacing protocol to upper layers (see 7.1).

7.51 Transmission packets

A transinission packet is an internal representation of so
be communicated to external systems. The transnfissje
conforms to the rules of data transfer.

which can u(llfimately
mensioned s¢ that it

The transport layer shall convert data ets.
The Clgss B"CS” AIS shall only trans ptionally
transmi{ Message 14.

7.5.2 Sequencing

The Class B"CS” :IS is 18.
This petfiodic transvhjssi mission
attempt S not be
repeate

7.6  DigitakSelective Cal

Require

8 Teslt condition

8.1 General

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

8.2 Normal and extreme test conditions

8.2.1 Normal test conditions

8.211 Temperature and humidity

Temperature and humidity shall be within following range:

Temperature +15 °C to +35 °C
Humidity 20 % to 75 %
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8.2.1.2 Power supply

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

8.2.2 Extreme test conditions

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

During type-testing of battery operated equipment the power source to the equment may be
replaceg-by=

8.3 Tlest signals

NOTE Transmitters may have limitations concerning their maximum continug or their

transmissfon duty cycle. It is intended that such limitations are respected during™estin

8.3.1 Standard test signal number 1

A DSC modulated data signal comprising an infinite le
to ITU-R Recommendation M.825).

otting pattefn; refer

8.3.2 Standard test signal numbe
A serieq of 010101 as the data within amAIS™e S with header, start flag, gnd flag

and CR[C r CRC (i.e. unaltered "On Air" data).
The RF

8.3.3 Standard test sig

A serieg of 00001111 Within_ anmN\AIS message frame, with header, start flag, end
flag ang CRC. {E%} pplied tothe 00001111 bit stream or CRC. The RF should be
ramped d 00 €

8.3.4

A Pseudo Rg§ndom. Seqt PRS) as specified in ITU-T Recommendation 0.153 as|the data
within an / 3 header, start flag, end flag and CRC. NRZI is not applied to the
PRS st 3 RF should be ramped up and down on either end of the AIS
messag

8.3.5 Standard test signal number 5

This test signal consists of 200 packets grouped into clusters of 4 as described in Figure 8.
Each cluster consists of 2 consecutive transmissions of the packets described in Table 19.

NRZI shall be applied to every packet. After sending packets 1 and 2 the notional initial state
of the NRZI process shall be inverted and then packets 1 and 2 repeated.

Between every transmitted packet there shall be at least 2 free time periods. The RF carrier
shall be switched off between packets to simulate normal operation.
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Packet 1 Packet 2 y Packet 1 Packet2 [—
Invert initial NRZI state here IEC 265/06
Figure 8 — Format for repeating four-packet cluster
Table 19 — Content of first two packets
Packet Parameter Bits | Contents Comment
1 Training 22 0101....0101 Preamble reduced by 2 bits because aof ramp-up overlap
Startflag | 8 01111110 (
Data 168 Pseudo Random As per Table 20 /\& ) (\
CRC 16 | Calculated O\
End flag 8 01111110
2 Training 22 1010....1010 Preamble reduc%’by\Z\Qits eca se\if ra\m{-up oyerlap
Start flag 8 01111110
Data 168 Pseudo Random As per Table 20 \
CRC 16 | Calculated )/
End flag 8 01111110 () ‘\>
Table 20 - Fixed %\\%wom ITU-T.0.153
Address \ ( \OWte sAHEX)
0-7 0x04 oxfeN N oxDs(N {bxge__/| oxFB 0x01 0x4C dxc7
0000.0100/] 114\0110 1\0\% o\m\ 100\9\.1110 1111.1011 | 0000.0001 | 0100.1100 | 1100.0111
8-15 0x76 JOAEN | [eag 0x3B OXES5 0x92 0XA6 (xF
0111.0110 W 01.\1\Q0 101\1-./1\@&/ 0101.1011 | 1110.0101 | 1001.0010 | 1010.0110 | 010.1111
16-20 0x53 OXFO\ <\ oxas /| oxE7 0XEO 21 Byte's = 168 bits
(+ 4 stuffed bits) , CRC = 033B85
010@0}1\ 11\\1(}0{ }301.0110 1110.0111 | 1110.0000
N
8.4 T
8.4.1
8411 Test set up

The EUT is tested in an environment using test equipment to simulate and to log VDL
messages. Standard environment consists of at least one simulated Class A AIS test target
transmitting Message 1 with a reporting interval of 10 s according to IEC 61993. The signal

input level at the RF input port of the EUT for any simulated target shall be -60 dBm %

5 dB.

EUT is stationary (SOG<2 kn). Operation is checked on channels in the maritime mobile band

as appli

8.4.1.2

cable.

DSC functionality

DSC functionality where provided shall be disabled except for the DSC tests according to
Annex C.
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8.4.1.3

Position test input

An appropriate test input shall be provided for simulated position information in IEC 61162-1
format. The rules for an external position sensor as defined in 6.3 shall not apply to this test

input.

8.41.4

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

The lev

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

ls of the test Qignalq at the recejver input terminals (RF Qnrkpt) S

terms o

8.4.1.5

If the m
to one

mention| this.

8.4.1.6

Tests s
radiatin

NOTE S
particular
reactive

"artificial
report.

8.4.1.7

The EU

received messages

availabl
perform

dBm.

Waiver for receivers

lanufacturer declares that both TDMA receivers are ide
feceiver and the test for the second receiver shall be

Artificial antenna (dummy load)

on-radiating load of 50 Q to the aR
antennas" as defined i aus e,

Facilii:f S
T shall befi

ofegol of IEC 61162. If standard external interfg
@ tests. Where further access means are req
be provided by the manufacturer.

3ssed in

limited
brt shall

ve non-

b or more
fore, one
hg a non-
5 are not
h the test

e purpose of the tests to monitor transmifted and

ces are
ired to

eans to
ing an
reement

8.4.2 of the transmitter

For the weéasurements according to this standard, there shall be a n
operate| the-“t . unmodulated or, alternatively, the method of obtain
unmodulated-carrieror special types of modulation patterns may be decided by ag
between thé manufacturer and the test laboratory. It shall be described in the test r
may involve suitable temporary internal modifications of the equipment under test.
8.4.3 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as follows:

RF fr@QUENCY .. +1 x 107

RE POWET e, +0,75 dB

Adjacent channel POWEr .........ooiiiiiiiii e 15 dB

Conducted spurious emission of transmitter ............................ +4 dB

Conducted spurious emission of receiver ............ccccceevviiiinnennn.. +3 dB

Two-signal measurement ..........occoiiiiiiiiii 14 dB

Three-signal measurement ..o, +3 dB

eport. It
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Radiated emission of transmitter ... +6 dB
Radiated emission of receiver ...........ccovviiiiiiiiiiiii e, 16 dB
Transmitter timing characteristics ..............coccoeiiiiiinnnl +1 bit (104 ps)
Transmitter transient frequency (frequency difference) ........... 1250 Hz

62287-1 © IEC:2006(E)

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 mreasured—vatueretated—to—the bUIICDpUIId;IIU Hmit—sha hether
equipment meets the requirements of this standard;
b) the actual measurement uncertainty of the test laboratory carryi ements,
for gach particular measurement, shall be included in the test ré
c) the palues of the actual measurement uncertainty shall b t, equal
to of lower than the figures given in this subclause (absoglute inties).
9 Power supply, environmental and EMC tests
9.1 T’rst summary
Tests shall be done in accordance with IES 60945 4s spcn‘Q
Tabl - t'summary
Cla }fgubclause Comment
IEC 6094
Inter-unit [connection 4.2.4 (6.4) Interfaces other than
IEC 61162 are allowed| see
6.7.3 waiver *
Power supply 4.3
Extreme power supp \/ 4.3.1(7.1) Lower limit of extreme f.c.
power supply shall be +20 % of
nominal voltage
Waiver *
Excessive \m{\r& \\) 4.3.2(7.2) Waiver *
Power supply shertsterm vayiation and power supply 4.3.3(7.3,7.4) Waiver *
failure
Undervoltage(brown out) test See 9.4; waiver *
Durability and resistance to environmental conditions 4.4 (8)
Dry heat 8.2.1 Reduce time to 5 h; waiver *
Note that 8.2.2 is covered by
Clause 11
Damp heat 8.3 Waiver *
Low temperature (portable) Storage: 8.4.1 Waiver *
Functional: 8.4.2
Thermal shock (portable) No
Drop (portable) No
Vibration/shock See 9.2
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Table 21 (continued)

Test title Clause/subclause Comment
. . . ) of IEC 60945

NOTE Left-adjusted bold headings refer to headings in

IEC 60945

Rain and spray (exposed) Do 8.8 Waiver *

Immersion No

Solar radiation Yes Waiver *

Oil resistance Yes Waiver *

Corrosion Yes Waiver *

Interferefce 4.5 (

Electromggnetic emission 9 (\\
/\

Immunity [to electromagnetic environment 10

Compass

safe distance

may
res

4.7 (11.2) Do 11 ive anu
lia ||ty r th f|gL
g\ve or

Safety precautions 4.8

Protection against dangerous voltages 4.8.1(12.1) Wa|v r*
26 ()

Electromggnetic radiofrequency radiation /4\§\2¢(4)2ﬁ) /\ N

X-radiatio

gl

* This tes

may be waived if the manufacturer |s}&3 to\p\}wce\ev\den

the requirement is fulfilled.

9.2
9.2.1
9.2.11

The vib
a sweeq]

One sw

axis kedg

9.2.1.2

Verify t

Viibration/shock

Vibration

e

eep range and amplitude as defined in IEC 6
(which is about 40 min per sweep).

nat(the EUT stays operational throughout the test; a successful performanc

shall be

9.2.2
9.2.21

The test provides a method by which responses of components and equipment comparable
with those likely to be experienced in practice in the operational environment can be produced

Shock

Purpose

in the test laboratory.

This tes

t only applies to exposed equipment.

: ! PR () + 4 : !
Cdairieud out dat e ©riyd UT 11e test Peliou.

0945 at

or each

e check
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Method of measurement
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The EUT shall be mounted in the normal operating orientation and shall be kept operational
during the shocks. The EUT shall be mechanically connected to the shock machine by its
normal means of attachment. The peak acceleration shall be 100 m/s?, pulse shape shall be
half sine and duration 25 ms.

The shock pulse shall be measured by an accelerometer placed at the EUT fixing point

nearest

T

App

to the centre of the table surface.

Carry out a performance check.

y three successive upward shocks with the EUT operative.

Che
Cart

Q O

)
)
)
)

9.2.2.3

There
degradd

9.3 Plerformance tests/checks

For the

For the

9.4 Undervoltage test

9.4.1

This te
levels a
of a flat

9.4.2 Method of test

Operatg
a) Gra
peri

b) Gra
time

ck for external indications of damage.
y out a second performance check.

Results required

thall be no external indications of damage
tion in performance during the performance che

Performance test, repeat test

Purpose

t simulates the 3 minal supply voltage drops to below ac
d then @ period. This is consistent with the perfd
or unhealth gine is started.

jually jincreas

tectable

eptable
rmance

[ a time

' the supply voltage back to 80 % of the nominal supply voltage over a

pefiod of 30 s.

9.4.3 Required result

a) The unit shall not enter into any undefined or undesirable state as verified by a
performance check.

b) The EUT shall recover and be fully operational as verified by a performance check.
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10 Operational tests

10.1 General

10.1.1
(see 4.1.2)

Quality assurance

10.1.1.1 Method of measurement

By inspection of documentation

45 —

10.1.1.2—Required Tesults

The requirements of 4.1.2 shall be met.

10.1.2
(see 4.1.3)

Safety of operation

10.1.2.1 Method of measurement

By inspgction.

10.1.2.2 Required results
The req

10.1.3

(see 4.1.4)

10.1.3.1 Method|ef m

Operatg the EU sta
additionjal featur
10.1.3.2

The reqi

Lirements of 4.1.3 shall be met. %
Additional features

ent. Repeat tests that might be affected

10.2 M

(see 4.1.9)

10.2.1 | Autohomot

(see 4.1.81)

10.2.1.1  Transmit position reports
10.2.1.1.1 Method of measurement

by the

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

transmitted by the EUT.

10.2.1.1.2 Required results

Confirm that the EUT transmits Messages 18 and 24 following the nominal schedule and

alternates between channel A and channel B.
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10.2.1.2 Receive Class A position reports
10.2.1.2.1 Method of measurement
Set up standard test environment.

a) Switch on test targets, then start operation of the EUT.
b) Start operation of the EUT, then switch on test targets.
c) Transmit test targets using same time periods on channel A and channel B.

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

10.2.1.4.2 Required results

Confirm| that EUT receives continuously under conditions 10.2.1.2.9 and.c)\ang; where

provided, outputs the received messages on the external interfa

10.2.1.3 Receive Class B”CS” position reports
NOTE This test is only applicable if a display or display interfacefor
10.2.1.3.1 Method of measurement

Set up gtandard test environment. Sirf
stuffing|shall not increase 4 bit).

Check the VDL communication, test o tput@d

10.2.1.3.2 Required re

Confirm rovided,

outputs

10.2.1.4
10.2.1.4.

eht. Simulate additional targets so that the first 4 of each 5 time
yrting rate may be increased for the purpose of this test.

Set up st
periods [

Check the VDI 'sgmmunication, test output, and where provided, display or external interface
of the EUT,

10.2.1.4.2 Required results

Confirm that EUT continuously receives messages in the time periods adjacent to own
transmission period with an acceptable loss of 5 %.

10.2.1.5 Rx performance test
10.2.1.5.1 Method of measurement

Set up standard test environment. Simulate additional targets so that 9 of 10 time periods are
used.

Check the VDL communication, test output, and where provided, display or external interface
of the EUT.
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10.2.1.5.2 Required results

Confirm that EUT continuously receives messages and, where provided, outputs the received
messages on the external interface with a loss of not more than 5 %.

10.2.2 Assigned mode
(see 4.1.5.2)
10.2.2.1 Group assighment

10.2.2.1.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode—Transmit a group
assignment command Message 23 to the EUT addressing stations by

regiopn,
statipn type and
type|of ship

and conmpmanding for

Tx/Hx mode,
repdrting rate,
quief time.
Record transmitted messages.

10.2.2.1.2 Required results

Confirm essage 18 according to the |defined
parame after 4 min to 8 min.

Confirm i S affected when not addressed.

10.2.2.2

10.2.2.2.

Set up|s ardylest: exvironment and operate EUT in autonomous mode. Traphsmit a
reservatio 5 20 tothe EUT specifying reserved time periods.

Record fransmitted mg’ssages.

10.2.2.272 Required results

Confirm that the EUT transmits position reports Message 18 without using reserved time
periods.

10.2.3 Polled mode/interrogation response
(see 4.1.5.3)

10.2.3.1 Interrogation for Messages 18 and 24
10.2.3.1.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply an
interrogation message (Message 15; EUT as destination) to the VDL according to message
table (ITU-R M.1371-1 table 13) for responses with Message 18, Message 24:
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a) with transmission offset = 0,
b) with transmission offset = defined value,

c) with a Message 23 “quiet time” command transmitted before the interrogation.

Record transmitted messages and frame structure.

10.2.3.1.2 Required results

Check that the EUT transmits the appropriate interrogation response message as requested
after defined transmission offset. Confirm that the EUT transmits the response to the

interrogation on the same channel as that received.

10.2.3.2 Interrogation for Message 19
10.2.3.2.1 Method of measurement

Set up| standard test environment and operate EUT in
interrogption message (Message 15; EUT as destination) to tk
table (M.1371-1 Table 13) for responses with Message 19;

a) with|transmission offset = 0,

b) with|transmission offset = defined value.

Record fransmitted messages and fram

10.2.3.24.2 Required results
Check that

a) the EUT does not resps
b) the EUT transmits

defined transmissic
Confirm| that the :E
data conmtent is ide

10.3 Message

(see 4.1.5

10.3.1

bply an

Mg to message

bd after

and the

Check t sentation for a possibility to initiate transmission of messages longer than one

time pefiod.

10.3.2 Required results

It shall not be possible for the user to initiate the transmission of messages longer than one

time period.

10.4 Channel selection
(see 6.2)
10.4.1 Valid channels

10.4.1.1 Method of measurement

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

management message (Message 22) broadcast and addressed to EUT.


https://iecnorm.com/api/?name=a82bcb1a6383cd8623fce60de573f0b2

62287-1 O IEC:2006(E) - 49 —

Record the VDL messages on the designated channels and check “band flag” and “Message
22 flag” in Message 18 (note that DSC command is covered in Annex C).

10.4.1.2 Required results

Confirm that the EUT switches to the required channel accordingly.

10.4.2 Invalid channels

10.4.2.1 Method of measurement

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

capability—en—the—band—Hag—and—Message—22—FHag—H—v e—18—Switeh—the-EUT to
channels outside the operating band as specified in 6.2.

Record the VDL messages on the designated channels.

10.4.2.4 Required results

Confirm|that the EUT does not switch to the respective chan ansmissigns.

10.5 Internal GNSS receiver
(see 6.3)

Relevant tests according to IEC 61108 ’ arfof regard to

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

e position update;

« statys indica@(l

10.6 AlIS informa
(see 6.5)

10.6.1
(see 6.5.1

10.6.1.1

10.6.1.1. Method’of measurement

Set up the standard test environment and reset the equipment fo enable the manufacturers
static data delivery defaults. Attempt to set the equipment to operate in autonomous mode.

10.6.1.1.2 Required results

Confirm that the default MMSI is set at 000000000 and that other static data defaults
unambiguously identify that the equipment has been properly initialised. Confirm that the
transmissions are inhibited and that an indication is given that transmissions are inhibited.

10.6.1.2 Required information
10.6.1.2.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply all static data
to the EUT.
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Record all messages on VDL and check the contents of position report Message 18 and static

data report Messages 24 A and B.

10.6.1.2.2 Required results

Confirm that data transmitted by the EUT complies with static data and position sensor data.

10.6.1.3 External sensor information
(see 6.3, 6.6.3)

This test is applicable if an optional interface for external sensors is provided.

10.6.1.3.1 Method of measurement
Set up gtandard test environment and operate EUT in autonomous

a) Apply external position data with expected error <10 m (from_G
26 r:[ of internal position.

b) Sim

c) Apply a non-WGS-84 or unspecified (no DTM) positiomiqpu

late unavailable/invalid external sensor data and ry

d) Apply a low accuracy position input with expected
(no GBS).

e) Apply position data with more tha

Record
positionjand COG/SOG.

10.6.1.3.2 Required result
a) Confil;m that data tra

b), c), d), e) Confirm t
Confirm| that a@ .
COG/SQG are of the
10.6.2
(see 6.5.2
10.6.2.1

10.6.2.1.1 of measurement

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

Yarfd within

rmation

18 for

on and

a) Start with own SOG of 1 kn; record all messages on VDL for 10 min and evaluate
reporting rate for position report of EUT by calculating average transmission offset over

test period.
b) Increase speed to 10 kn.

c) Reduce speed to 1 kn.

Record all messages on VDL and check transmission offset between two consecutive

transmissions.
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10.6.2.1.2 Required results

a) Rep

orting interval shall be 3 min (x10 s).

b) Confirm that the reporting interval of 30 s (5 s) has been established after the next
transmission in the old schedule at the latest. The average reporting interval calculated
over at least 25 transmissions shall be 30 s (£2 s).

c) Con

firm that the reporting rate is reduced after 3 min (speed reduction).

10.6.2.2 Assigned reporting interval

10.6.2.2.1 Method of measurement

Set up gtandard test environment and operate EUT in autonomous modes
a) Transmit an assigned mode command Message 23 to the EUT,
intenvals of 5 s to 3 min according to Table 17.

b) Transmit an assigned mode command Message 23 to the
intenqval of 10 min.

c) Transmit Messages 23 with a refresh rate of 1 mi
6 mip and 10 min.

d) Transmit Messages 23 designated reporting i

e) Cha

10.6.2.24.2 Required results

a) Conll:irm that the EUT tr,

defi
inte

4m

c) Con

defi

d) Con

e) The

10.6.2.3
10.6.2.3.

Set up

b) Con[irm that the

nge course, speed. Record trapén

nsmits position regports age 18 according to the par
ed by Message all reyert to autonomous mode with nominal r

val after 4 min to

nto 8 m@
irm that \

3porting
eporting

rvals of

ameters
bporting

al after

Ameters

standard test environment and operate EUT in autonomous mode. Red

ord the

transmitted messages and check for static data (Message 24).

Repeat

the test at an assigned reporting interval of 5 s.

10.6.2.3.2 Required results

Confirm that the EUT transmits submessages 24A and 24B every 6 min (24B following 24A
within 1 min). Transmission shall alternate between channel A and channel B and be
independent of the Message 18 reporting interval.
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10.7 Initialisation period
(see 6.5.3)

10.7.1 Method of measurement
Set up standard test environment with SOG>2 kn.

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

c) Make the GNSS sensor unavailable for a period of time between 1 min to 5 min.

Record transmitted messages.

10.7.2 | Required results

Confirm|that the EUT starts regular transmission of Message 18
a) with{n 30 min after switch on;
b) withjn 5 min;

c) stopp transmitting after the next transmission and res min after enalyling the
posifion source.

10.8 Alarms and indications, fall-ba
(see 6.6)

10.8.1
(see 6.6.1

Built in integrity test

10.8.1.1

Check n

10.8.1.2

Verify th

10.8.2
10.8.2.1

Set up ptandard environment and operate EUT in autonomous mode. Open-cirguit and
short-circui’VHF antenna terminals of the EUT for at least 5 min each.

10.8.2.2 Required results

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

10.8.3 Transmitter shutdown procedure
(see 6.6.2)

10.8.3.1 Method of measurement

Check manufacturer’s documentation on transmitter shutdown procedure.
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10.8.3.2 Required result

Verify that a transmitter shutdown procedure independent of the operating software is
provided.

10.8.4 Position sensor fallback conditions
(see 6.6.3)

10.8.4.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Where an option for
an external GNSS sensor is not provided, then the respective tests shall be omitted.

)

) intennal DGNSS in use (corrected by a beacon) if implemend
d) extefnal GNSS in use if implemented;

) interjnal GNSS in use;

f) no sensor position in use.

Check the position accuracy and RAI Hed, the

ALR sentence.

10.8.4.4 Required result

Verify that the use of p it position
informa

Verify th
after that.

hanged

10.8.5

(see 6.6.4
10.8.5.1

Set up 9 btion for

an exte

a) App

b) Make ‘external DGNSS position invalid (for example by wrong checksum. "valid/invalid”
flag) .

10.8.5.2 Required result

a) Check that the external data for SOG/COG is transmitted in Message 18.

b) Check that the internal data for SOG/COG is transmitted in Message 18.

10.9 User interface
(see 6.7)

10.9.1 Display
(see 6.7.1)
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10.9.1.1 Method of measurement
Set up standard test environment and operate EUT in autonomous mode.

a) Check status indications for power, Tx timeout, Error.
b) Apply Message 23 “quiet time” of >7 min.

c) Simulate VDL load in order to make it impossible for the EUT to find free candidate
periods.

10.9.1.2 Required results

a) Indigators shatt—be avaitable and working correctly according/ to anufacturer’s
docymentation.

b) Chegk that the Tx timeout indication is activated.

c) Chegk that the Tx timeout indication is activated.

10.9.2 | Message display

This test is only applicable if a message display is prdvided.

10.9.2.1 Method of measurement

Set up gtandard test environment and op autenomoyus mode.

Transmit a Message 14.
10.9.2.1 Required res

Verify that the EUT displays\the iessages

10.9.3

(see 6.7.2
10.9.3.1

Verify th
Set up 9

put to the unit according to the manufacturer’s documentation.
t and operate EUT in autonomous mode.

10.9.3.2

Check fthat ‘static da
altered py.the user.

a are transmitted correctly by the EUT and that the MMSI cannot be

10.9.4 External interfaces
(see 6.7.3)

10.9.4.1 Display interface

This test only applies if a display interface is provided.

10.9.4.1.1 Method of measurement

Set up standard test environment and operate EUT in autonomous mode. Apply a safety
related broadcast Message 14 through the VDL to the EUT.

Check the output on the display interface.
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.2 Required results

The interface shall be compliant with IEC 61162 series protocol and the manufacturer’s

docume

ntation of interface hardware.

11 Physical tests

11.1 TDMA transmitter

(see 7.2.2)

11.1.1 Frequency error

11.1.1. Definition

The frequency error of the transmitter is the difference betweenh \the ‘Yneasur
frequengy in the absence of modulation of the transmitter and its reg requen
11.1.1. Method of measurement

b) Tes
tran

c) The

11.1.1.3

conditio

11.1.2
11.1.2.1

The poV
ab0Q

frequen
in7.3.1

11.1.2.2

shall be performed on the lowest operd
Emit according to the manufacturer's specific

Transmitter

carrier

UT can

me test

ered to
e radio
defined

Power Power

under »!

a) The

atteruator meter

test

IEC 266/06

Figure 9 — Measurement arrangement for carrier power

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 the lowest operating frequency on which the EUT can
transmit according to the manufacturer’s specification and AIS 2 (162,025 MHz).

d) The

measurement shall be carried out under normal and extreme test conditions.
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At all test frequencies, the carrier power shall be 33 dBm +1,5 dBm under normal test conditions.

At all test frequencies the carrier power shall be 33 dBm +3 dBm under extreme test conditions.

11.1.3 Transmission spectrum

11.1.3.1 Definition

This test is to ensure that the modulation and transient sidebands produced by the transmitter

under normal operating conditions fall within the allowable mask.

11.1.3.2 Method of measurement

a) Theltest shall use test signal number 4.

b) The|EUT shall be connected to a spectrum analyser. A re

vide
used for this measurement. A sufficient number of sw
trangmission packets measured to ensure that the emissi

c) Tests shall be performed on the lowest operati
trangmit according to the manufacturer’s specificati

11.1.3.3 Required result

The spdctrum for slotted transmission sh

f 1 kHz,
shall be
ufficient

UT can

e in the region between i +10NKHZNemoved from the carrier, the modulation
and ftransient sidebands s o 0:4BG¢;

« at 10 kHz removg he modulation and transient sidebands ghall be
below —25 dBc;

e at 25 kHz e@ ‘ carrier, the modulation and transient sigebands
shal| be below Bc or —30 dBm;

e in the region b€ d +25 kHz removed from the carrier, the modulation and
tran a line specified between these two points

The referenc asurement shall be the carrier power (conducted) recorded for

the appig

For infof [ ission mask specified above is shown in Figure 10.

dBc

Fc

Figure 10 — Emission mask

62,5

IEC 267/06
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11.1.4 Modulation accuracy

11.1.4.1 Definition

The modulation accuracy is the measurement of the peak frequency deviation of the

transmitter modulation and the correct implementation of the GMSK BT filtering.

11.1.4.2 Method of measurement
> Trigger device
Confiduration A
Transmitter .| Power | RF signal
under test ¥ attenuator d analyser
Trigger device \\> Confiduration B
O v
00
Transmitter | Pow Test | Storage
under test 71 attenuato d scfiminator "1 oscilloscope
v [EC 268/06
Figure 11 - ement for modulation accuracy
The megasurement prog
a) the 3quipme@ ither configuration A or configuration B as| shown.
The| trigger ie equipment is capable of synchronising| to the
trangmitted bursfs
b) the fransmittershall o XIS 2 (162,025 MHz);
c) the fransfitte jated with test signal number 2;
d) the ¢ he'carrier frequency shall be measured as a function of time
e) the fransnitfey 'sha modulated with test signal number 3
f) the gleviation“from the carrier frequency shall be measured as a function of time
g) meagurements shall be repeated at the lowest frequency on which the EUT can tfansmit,

according 1o the manuracturers specirication,

testing shall be repeated under extreme test conditions.

11.1.4.3 Required results

Peak frequency deviation at various points within the data frame shall comply with Table 22.
These limits apply to both the positive and negative modulation peaks. Bit 0 is defined as the

first bit of the training sequence.
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Table 22 — Peak frequency deviation versus time

Measurement period from Test signal 2 Test signal 3
centre to centre of each bit
Normal Extreme Normal Extreme
Bit 0 to bit 1 <3 400 Hz
Bit 2 to bit 3 2 400 +480 Hz
Bit 4 to bit 31 2 400 £240 Hz 2 400 £480 Hz 2 400 £240 Hz 2 400 £480 Hz
Bit 32 to bit 199 1740 £175 Hz 1740 £350 Hz 2 400 £240 Hz 2 400 £480 Hz

11.1.5 | Transmitter output power versus time function
11.1.5.1 Definition

Transmitter output power versus time function is a combination 6 I y, attack
time, release time and transmission duration (referring to Figure &

a) trangmitter delay (7,) is the time between the start ofthe n\oo.- pansmissjon time

peripd and the time when the transmission power gxceeds ~§0'dBc

b) trangmitter attack time (7g — Tp) is the time|{be{wegen 3Mi ceeding
-50(dBc and the moment when the transmi ; 3 low the
megsured steady-state power (Rss) aintai ithi rom P
thergafter;

c) trangmitter release time (T — Tg) i ifted and

the low Pgg
and

d) trang hen the
powg

a) The d oGt by transmitting test signal number 2 (note that this
test 4| stuffing bit within its CRC portion).

b) The he X ed to a spectrum analyser. A resolution bandwidth of[{1 MHz,
vide idtp z aridd a sample detector shall be used for this measurement. The
anal) |n zexo-span mode for this measurement.

c) For 3 is test, the EUT shall be equipped with a test signal [(SYNC)
indigati § star of each time period that it intends to transmit into. This will be jused as

a trigger_source.for the spectrum analyser. The SYNC signal shall be aligned to the
nomjnal/start time (7,) of the transmission time period.

d) Tests shall be performed on the lowest operating frequency on which the EUT can
transmit according to the manufacturer’s specification and AIS 2 (162,025 MHz).

11.1.5.3 Required result

The transmitter power shall remain within the mask shown in Figure 3 and associated timings
given in Table 6.
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11.2 TDMA receivers
(see 7.2.3)

11.2.1 Sensitivity
11.2.1.1 Definition

The maximum usable sensitivity is the minimum level of signal (dBm) at the receiver input,
produced by a carrier at the nominal frequency of the receiver, modulated with the typical test
signal (test signal 5), which will, without interference, produce after demodulation a data
signal with a specified packet error rate (PER).

11.2.1. Method of measurement

Message R Signal Receiver X?e\s??ge
generator > generator under easyring
test est get

A\ 4

IEC 269/06

nt

The me

a) the gignal generator sfiall ke i uency of the receiver and shall be
modulated to gener, ' Wk

b) the gignal level at the p\ ¢ iver shall be set to —107 dBm;

c) the message IS UPi all be rhonitored and the packet error rate obsenved,;
The |PER shall e deri

€

d) the
inpuf to the.re

ated at the nominal carrier frequency £500 Hz and the levgl at the
eiver adjusted to —104 dBm under normal conditions;

e) the {est.shall be carried out on the lowest TDMA frequency declared by the mandyfacturer
and ATS2 (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

The error behaviour (performance) at high input levels (noise free operation) is defined in the
same manner as for the measurement of the maximum usable sensitivity when the level of the
wanted signal is significantly above the maximum wanted sensitivity.
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11.2.2.2 Method of measurement

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

The signal generator shall be at the nominal frequency of the receiver and shall be modulated
to generate test signal number 5. The test shall be carried out on the lowest TDMA frequency
declared by the manufacturer and AIS 2 (162,025 MHz). The message measuring test set
shall be monitored and the packet error rate observed.

a) The level of the input signal shall be adjusted to a level of =77 dBm;
b) The level of the input signal shall be adjusted to a level of =7 dBm.

11.2.2.3 Required results

The PER shall not exceed 2 % under a) and 10 % under b).

11.2.3 | Co-channel rejection
11.2.3.1 Definition

ar to’receive al wanted
sence of an upwanted
ceiver.

The coHchannel rejection is a measure of the capabi
modulaﬂed signal without exceeding a given degradé
modulafed signal, both signals being at the nomi

11.2.3.2 Method of measurement

\

bignal

N
ggnerator Q
A

Receiver Message
under 4 measuyring
test test det

bignal
ggnerator

B (\
IEC 270/06

igure, 13 — Measurement arrangement with two generators

DAY
VA A

(@

\ 4

The measurement procedure shall be as follows:

a) two generators A and B, shall be connected to the receiver via a combining network;

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 5;

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

d) the level of the wanted signal from generator A shall be adjusted to —101 dBm;
e) the level of the unwanted signal from generator B shall be adjusted to —111 dBm;

f) the message measuring test set shall be monitored and the packet error rate (PER)
observed;
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g) the measurement shall be repeated for displacements of the unwanted signal of +1 kHz11
from the nominal frequency of the receiver and the PER again observed;

h) the test shall be carried out on the lowest TDMA frequency declared by the manufacturer
and AIS 2 (162,025 MHz).

11.2.3.3 Required result

The PER shall not exceed 20 %.

11.2.4 Adjacent channel selectivity

11.2.4.1 Definition

The adjpcent channel selectivity is a measure of the capability of the.receiverto\rgceive a
wanted [modulated signal without exceeding a given degradation du e of an
unwanted signal which differs in frequency from the wanted signal gl to the

adjacent channel separation for which the equipment is intended

11.2.4.2 Method of measurement

The megasurement procedure shall be as follows:

b) the Wanted signal, provided by signa |@nat the nominal frequengy of the
recerer and shall be modulated t& genera i Her’5;
c) the yinwanted signal, provided by generator B eqdency modulated with 4 400 Hz

sine|wave giving a deviation of £3 }
that |of the wanted signal;

shall be at a frequency 25 kHjz above

d) the level of the wanted'si mge 3 dBm;
e) the level of the un

f) the message meas ved;

g) repeat the a signal;

h) the {est shall be facturer
and

11.2.4.3

The PERs

11.2.5

11.2.5. Definition

The spurious response rejection is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal at any other frequency, at which a response is obtained.

11.2.5.2 Manufacturers’ declarations

The manufacturer shall declare the following in order to calculate the “Limited Frequency
Range” over which the initial part of the test will be performed:

+ list of intermediate frequencies: (IFq, IF,, ...JFy ) in Hz;

11 _ which is twice the allowable transmit frequency tolerance.
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» switching range of the receiver12;
« frequency of the local oscillator13 at AIS 2 and at the lowest TDMA channel: (f_ gn. /L oL)-

11.2.5.3 Introduction to the method of measurement

The initial evaluation of the unit shall be performed over the “Limited Frequency Range” and
shall then be performed at the frequencies identified from this test and at “Specific
Frequencies of Interest” (as defined below).

To determine the frequencies at which spurious responses can occur the following
calculations shall be made:

a) calcplation of the "Limited Frequency Range™:

the [imits of the limited frequency range (LFRy, LFR o ) are dete
dalculations:

b) calcllation of Specific Frequencies of Interest (S#
these are determined by the following calculati

whefe K is an integer frox

11.2.5.4 Method of

Two mdthods a il
based qn SINAD “weas

method|may be u

identifield frequengies.

bllowing

LFRHl :f‘LOH + (IF—I + IFZ +...+[FN +

d frequency range:

ge, one
Either
be followed by the method of measurement at

nal

4/7
\/

ggnerator
A
N
> Receiver ;
Combiner > under P> Mﬁmg
> test b
Signal
generator
B
IEC 271/06
Figure 14 — SINAD or PER/BER measuring equipment

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

13 This may be a VCO, crystal, sampling clock, BFO, Numerically Controlled Oscillator depending on the design of

the equipment.
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11.

a)

2.5.41 A) Method of search over the "Limited Frequency Range" using SINAD
measurement
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 the nominal frequency of the
receiver and shall be modulated with 1 kHz sine wave at +2,4 kHz deviation.

The unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave giving a deviation of + 3 kHz.

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 [SHNAD—alueshal-be-roted{and-should-be-greaterthan—44

Signal generator B shall be switched on and adjusted to —-27 dBm a

The|frequency of the unwanted signal shall be varied in steps 6 Limited
Frequency Range (from LFR| o to LFRy,).

The|frequency of any spurious response detected (by an 3 dB or
mor¢) during the search shall be recorded for use in the
.2.5.4.2 B) Method of search over the "Limited i or

BER measurement

Twol generators A and B, shall be connected FK.
The|wanted signal, provided by P of the
recefiver and shall be modulated to g i

The with a
400 |Hz sine wave giving

Initially, generator B (¢ z e jance).
The|signal level fro ceiver.
The|PER or BER sha

Signal gener

The|frequency Q Limited
Freg

The or BER)
durimg th

In th g4 similar
method
.2.5.!1 Method of measurement (at identified frequencies)

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 the nominal frequency of the
receiver and shall be modulated to generate test signal number 5.

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 the frequency of
that spurious response being considered.

Initially, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted —101 dBm at the receiver.
Generator B shall be switched on, and the level of the unwanted signal set to —31 dBm.

For each frequency noted during the tests over the Limited Frequency Range and the
Specific Frequencies of Interest (SFI; and SFI, ), transmit 200 packets to the EUT and
note the PER.
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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.

11.2.6.2 Method of test

Bignal
ggnerator
A

Bignal eiyer Message
ggnerator Combiner E mié » measurifg
B te: )\/ test se
Bignal
ggnerator
C

\ 4

v)

Y

M
A

A\ 4

FC 272/06

The me

a) threg si " be connected to the receiver via a combining network

b) the W
rece

c) the

d) the pnwanted signal from generator C shall be frequency modulated with a 400[Hz sine
wave'giving a deviation of +3 kHz;

by signal generator A, shall be at the nominal frequengy of the
odulated to generate test signal number 5;

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

g) the frequencies of generators A, B, C shall be set as per test #1 of Table 23;

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

i) repeat the measurement with frequencies set as per tests #2, #3 and #4 of Table 23.
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Table 23 - Frequencies for inter-modulation test

Generator A Generator B Generator C
Wanted AIS signal Unmodulated (+/-50 kHz) | Modulated (+/-100 kHz)
Test #1 162,025 MHz 162,075 MHz 162,125 MHz
Test #2 162,025 MHz 161,975 MHz 161,925 MHz
Test #3 Frpmalo Frpmalo 50 kHz Frpmalo 100 kHz
Test #4 Frpmalo Frpmalo —50 kHz Frpmalo —100 kHz

NOTE Frpmao is the lowest frequency on which the EUT can operate according to the manufacturer's

specification.

11.2.6.3 Required results

The PER shall not exceed 20 %.

11.2.7 | Blocking or desensitisation

11.2.7.1 Definition

Blocking is a measure of the capability of the receiyer fo)receiye a ted modulated signal
without exceeding a given degradation due to the ge pfanynwanted input signal at any
frequen : Q: djacent channels.

11.2.7.2
The me

g receiver via a combining networ

A, shall be at the nominal frequend
e test signal number 5;

all be unmodulated and shall be at a fr

unwanted signal) shall be switched off (maintaining th
of the wanted signal from generator A shall be adjy

the frequency setting is less than +5 MHz. For frequency settings of +5

<

y of the

bquency

inal frequency of the receiver. Measurements shall

1 MHz,
Eponses

e output
sted to

23 dBm
MHz or

h|g|~|r the RE level shall he Qr'ijllcfnd to 15 dRm;

f) the test shall be repeated for all the frequencies defined in step c);

g) the test shall be carried out on the lowest frequency on which the EUT can
according to the manufacturer’s specification and AIS 2 (162,025 MHz).

11.2.7.3 Required results

The maximum packet error rate shall not exceed 20 %.

operate
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11.3 Conducted spurious emissions
11.3.1 Spurious emissions from the receiver
11.3.1.1 Definition

Spurious 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
conneclEd to a spectrum analyser or selective voltmeter having an input i cef|50 Q. If

the detgecting device is not calibrated in terms of power input, the etected
compon or. The
measur

The red ver the

frequen

At each power level $hall be

recorde

11.3.1.3

The poy hall not
exceed ) in the
frequen

11.3.2

11.3.2.1

Conduc ich are
outside ting the
corresp issions,
parasiti exclude

out-of-b

11.3.2.2

The trapsmitter shall be connected to a 50 Q power attenuator. The output of th¢ power
attenuafor.shall be connected to a measuring receiver.

If possible, the measurement shall be made with the transmitter unmodulated. If this is not
possible, the transmitter shall be modulated by test signal number 4. If possible the
modulation should be continuous for the duration of the measurement.

The measurement shall be made over a frequency range from 9 kHz to 4 GHz, excluding the
channel on which the transmitter is operating and its adjacent channels.

The resolution bandwidth of the measuring instrument shall be the smallest bandwidth
available which is greater than the spectral width of the spurious component being measured.
This shall be considered to be achieved when the next highest bandwidth causes less than
1 dB increase in amplitude. Positive peak detection (maximum hold) shall be selected on the
spectrum analyser used for this measurement.
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A sufficient number of sweeps shall be measured to ensure that the emission profile is
developed.

At each frequency 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 channel on which the transmitter is intended to operate and the adjacent channels.

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 pW
(=36 dBm) in the frequency range 9 kHz to 1 GHz and 1 yW (=30 dBm) in/the frequengy range
1 GHz tp 4 GHz.

12 Specific tests of link layer

(see 7.3)
12.1 TPMA synchronisation
12.1.1 | Synchronisation test sync mode 1

12.1.1.1 Definition

Synchrgnisation jitter (transmission ti erre the between nominal start of the

transmigsion time period as determined by ronisation source (7, ) and |, of the

EUT (To[gyT)-

12.1.1.4 Method of measure

Set up ptandard test envi \ 3 ; JT to assigned mode for a reporting rate of

5s. Engble test<>dit o $he \g:

a) station transmittjr o S , 4, 18, 19 not subject to a CS-delay, with repeat
indid 0, delay and with position available is receiveq by the
EUT|;

b) no g
c) with the EUT out of sync (sync jitter > 1000 pus), transmit mgessages
not ource (see 7.3.1.1) to the EUT;

d) reps Y using a sync source transmitting Message 4; simulate the positioh of the
statfon, providing_the sync source (for instance a base station 60 NM = 416 ps away from
EUT| position) in order to simulate a propagation delay;

e) Repeat test d) with an additional source transmitting Message 1 or 2, 3, 4, 18 not subject
to a CS-delay, with repeat indicator = 0, with no propagation delay and with position
available is received by the EUT.

Record VDL messages and measure the time between T, s of the synchronisation source
and the initiation of the "transmitter on" function T, and calculate back to 7, gyt (a sync
output may be used for the purpose of this test). Alternative methods, for example by
evaluating the start flag are allowed.

12.1.1.3 Required results

a) The EUT shall synchronise on the received source and the synchronisation jitter shall not
exceed 312 us (sync mode 1).
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b) The synchronisation jitter shall not exceed +312 us during a 30 s period from the time a
proper sync source was last received.

c) The EUT shall not synchronise on these received messages.
d) The synchronisation jitter of the EUT shall be within —416 ps £312 ps .

e) The synchronisation jitter of the EUT shall be —208 ps £312 ps within 60 s.

12.1.2 Synchronisation test sync mode 2

12.1.2.1 Method of measurement

S t 4 | U 4 H 4 <l Il 4 4 U £ 4o
e Up STATTU AU TCST  TITvVITUTITITCTIT alTu CTTduTC TS ST CUTTUTOUTTS TUT U1

a) operate EUT in sync mode 2 for more than 5 min.

b) Swillch on sync source immediately after scheduled transmissio . source
shal| be a station transmitting Message 1 or 2, 3, 4, 18, 19 je ay, with
repgat indicator = 0 and with position available with a reporting rate. of\10

Record [VDL messages and measure the time between source
and thel initiation of the "transmitter on" function T, (a sync
output may be used for the purpose of this tes ati methods, for example by
evaluating the start flag are allowed.

12.1.2.4 Required results

Verify that the EUT synchronises its ce. The

synchrohisation jitter shall not exceed

12.1.3 | Synchronisation

This tesft is only releva ented.

12.1.3.1 Meth@f

Set up
UTC sy

rates in

12.2

Clarrier-senses

12.2.1 Threshold level
12.2.1.1 Definition

Carrier-sense threshold is the signal level below that which a time period shall be regarded as
unused and a transmission may take place.

12.2.1.2 Method of measurement

The test configuration is described here in its most basic form, using three signal sources with
RF (PIN) switches selecting when each signal is applied to the EUT. Other equipment
configurations may be used if they fulfil the same requirements (for example a single RF
source fed via a switched attenuator, which is controlled by a timing circuit).
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Signal
generator o~
A Ll
: Power < >
Switch Coupler attenuator | € > EUT
Signal
generator
B > A
Switch 1 Pulse
generator
, SYNC
Signal >
genergtor 7y
¢ Function
generator
IEC 273/06
Figure 16 — Configuration for carrier-sexse
a) Signal C is a carrier modulated with a 400 Hz”FM f 3 kHz
equivalent to —-60 dBm at the EUT. The switche most of
the fime to mimic 100 % channel loading with
b) f 3 kHz
equi . aces\signal/C with signal B for 26,67 ms.
The 3 S 7/ This imitates one vacgnt time
ignaNB can be manually switched between
-87 ground’levels (resulting in a threshold level
of —] B
c) Sig a 400)Mz FM signal with a deviation df 3 kHz
equi : e EUT attempts a transmission, gwitch 2
repl al A to imitate an incoming message intgnded to
inhili el of 3|gnal A can be manually set to —f4 dBm,
—104
ried out
indicating
igger the
ich gfter a delay of 0,8 ms (8 bits) generates a 23,3 ms (224 bits) pulse

reportmg attempts) to conflrm if transmlssmn has ceased.

12.2.1.3 Required results
Table 24 — Required threshold test results
Step Description Signal A (dBm) Signal B (dBm) EUT transmission
1 Time period free OFF OFF Yes
2 Time period used -104 OFF Ceased
3 Recovery OFF OFF Yes
4 Raised background OFF -87 Yes
5 Time period used -74 -87 Ceased
6 Recovery OFF -87 Yes
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12.2.2 Carrier-sense timing
12.2.2.1 Definition

This test is to verify that signals that are received before the CS detection window starts are
not used for the detection of used time periods.

12.2.2.2 Method of measurement

Use the test configuration and signals of test 12.2.1.

Signal B is switched off, signal A can be manually set to =74 dBm, —104 dBm and OFF.

The SYNC signal of the EUT indicating the start of each time period thatt intends-to’fransmit

into is Wised to trigger the pulse generator to generate a 0,7 ms (7 ulsg. f; witch 2
starting|at the SYNC signal (this pulse ends 1 bit before start of tk dow of
the EUT|).

Levels ghall be adjusted as per the steps given in Table 2 10 min

(or at lepst 20 reporting attempts) to confirm if EUT transmi

12.2.2.3 Required results

Table 25 - Reqtth%:agﬂ(%ns ti results

Stgp |Description Sigmal A\(\k\r{l ‘Si}nQI_B/(dBm) EUT transmigsion
1 Time period free ( OFF OFF Yes
2 Time period free \ —&4\ OFF Yes
3 Time period free \ ( \74\) \\/ OFF Yes

o

12.3
12.3.1

Set up ent and operate EUT with assigned reporting interval |of 10 s.
Record adulad position reports Message 18 and check time periods tised for
transmigs

a) Trarsmibe 0 to the EUT reserving a block of time periods including timeout.

b) Transmi ge 20 to the EUT reserving a block of time periods without timeout.

12.3.2 Required results

a) Verify that the reserved block is not used and used again after the timeout specified in
Message 20.

b) Verify that the reserved block is not used and used again after a timeout of 3 min.
12.4 Data encoding (bit stuffing)
12.4.1 Method of measurement

Set up standard test environment.

Set ships name to a value that requires bit-stuffing for instance “wwwww” and check the VDL
(note that this might require that the manufacturer provides means to input this data).
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12.4.2 Required results

Confirm that transmitted VDL Message 24 conforms to data input.

12.5 Frame check sequence
12.5.1 Method of measurement
Apply simulated position report messages with wrong CRC bit sequence to the VDL.

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

b) Repeat test 12.1.1 and check that a station transmitting messages with wrong CRC are
not psed-fer-syn isat

AW aVal
POoCTTOT—oyTTIoTT

12.5.2 | Required results

Confirm|that messages with invalid CRC are not accepted by the~EU ases &) a B).

12.6 Sllot allocation (channel access protocol)

12.6.1 | Autonomous mode allocation

12.6.1.1 Method of measurement

Set up d reporting interval Jof 10 s.
Record S check time periods lised for
transmi L i i réssages.

Repeat i Qad.of 80 % (4 time periods used, 1 time
period |

12.6.1.2

The tim

Check t b ion state of Message 18 is the default value as defined in 7,.3.3.5.

12.6.2 | DSC liste g periods

ement

12.6.2.

This test is applicable only if DSC functionality is implemented.

Set up standard test environment and operate EUT with assigned reporting interval of 10 s.
Enable DSC functionality. Record transmitted scheduled position reports Message 18 and
check time periods used for transmission.

12.6.2.2 Required results

During the DSC monitoring times, scheduled transmissions of Message 18 shall continue.
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