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National foreword

This British Standard is the UK implementation of
: It is identical to

The UK participation in its preparation was entrusted to Technical
Committee EPL/80, Maritime navigation and radiocommunication
equipment and systems.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution
Published by BSI Standards Limited
ISBN 9780580 71055 197810580 934681

ICS 47.020.70

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
Policy and Strategy Committee on 34—]-&4—)'—20—13*
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The following dates are fixed:

Eoreword

The text of document 80/68582%/FDIS, future edition 12 of IEC 62287-2, prepared by IEC/TC 80
"Maritime navigation and radiocommunication equipment and systems" was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as

o latest date by which the document has to be (dop) 2014-01-222017:12:14

implemented at national level by

publication of an identical national standard

or by endorsement

¢ latest date by which the national standards (dow) 2016-04-220020%03514

conflicting with the document have to be

withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent

rights.

Endorsement notice

The text of the International Standard IEC 62287-2:2043- was approved by CENELEC as a European

Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

HC62287-1:2010
150-9000

IEC 61162-3:2008

IEC 61162-3:2008/AMD1:2010

IEC 61162-3:2008/AMD2:2014

IEC 61924-2:2012

IEC 62287-1

ISO 9000 (Series)

Full document details: BS EN 62287-2:2017 - TC

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

Hepepepdend o HpL oo oo,

Harmonized as EN 61162-3:2008.
Harmonized as EN 61162-3:2008/A1:2010.
Harmonized as EN 61162-3:2008/A2:2014.
Harmonized as EN 61924-2:2012.
Harmonized as EN 62287-1.

Harmonized as EN ISO 9000 (Series).

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc
http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc

BS EN 62287-2:2017 — Tracked Changes

Annex ZA
(normative)
Normative references to international
publications with their corresponding European
publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

NOTE. When an W has been modified by common modifications, indicated by (mod),

the relevant EN/HD applies.

<
i0)
]
=

Publication Title EN/HD Year

IEC60945-+-¢corr- 2002 2008  Maritime navigation and radiocommunication EN 60945 2002
April equipment and systems - General requirements -
Methods of testing and required test results

IEC 61108 Senes- Maritime navigation and radiocommunication EN 61108 Seﬂes-
equipment and systems - Global navigation
satellite systems (GNSS)

IEC61108-4 - Maritime navigation and radiocommunication EN 61108-4 -
equipment and systems - Global navigation
satellite systems (GNSS) - Part 4: Shipborne
DGPS and DGLONASS maritime radio beacon
receiver equipment - Performance
requirements, methods of testing and required
test results

I[EC61162 Series Maritime navigation and radiocommunication EN 61162 Series
equipment and systems - Digital interfaces

IEC61162-1 - Maritime navigation and radiocommunication EN 61162-1 -
equipment and systems - Digital interfaces -
Part 1: Single talker and multiple listeners

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

ITU Radio 2012- Appendices - -
regulations, VoIl Radio Regulations - Volume 1: Articles

ITU-R - Interim solutions for improved efficiency in the - -
Recommendation use of the band 156-174 MHz by stations in the
M.1084-5 maritime mobile service
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ITU-R 1998- Characteristicsof a transponder system-using. - -
Recommendation digital selective calling techniques foruse with-
M 825-3 1370 cservi ip-to-shi

ITU-R 2010- Technical-characteristiesforanautomatic- - -
Recommendation identification-system-using-time-division-
M.1371-4825%8 : : . ,
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - CLASS B SHIPBORNE EQUIPMENT OF THE AUTOMATIC
IDENTIFICATION SYSTEM (AIS) -

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

1 Scope

This part of IEC 62287 specifies operational and performance requirements, methods of testing and required test

results for Class B "SO" shipborne AIS) equipment using Sel-organised TDMASEIf
(SOTDMA) techniques as described in Recommendation ITU-R M.1371. This
takes into account other associated IEC International Standards and existing national standards,

as applicable.

The main differences between Class B "CS" (IEC 62287-1) and Class B "SO" units are that the Class B "SO"

e covers all 25 kHz channels listed in Recommendation ITU-R M.1084-5,
e only uses the internal GNSS - no position sensor input is allowed,

e requires use of VDL Message 17 for correction of the internal GNSS,

. has- a presentation interface,

¢ has additional reporting intervals, downto 5 s,

e has two power settings, with a high level of 5 W,-

¢ has the capability to transmit binary messages.

_ is applicable for AIS equipment used on craft that are not covered by a mandatory carriage
requirement of AIS under SOLAS Chapter V.

2 Normative references

The following documents in or in-part-are-noermatively
i this document-and-are-indispensablefor-itsapplication.

For dated references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

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

IEC 61108 (all parts), Maritime navigation and radie-communicationfadiocommunication equipment and systems -

Global navigation satellite systems (GNSS)

IEC 61108-4, Maritime navigation and redio—communicationfadiocommunication equipment and systems - Global
navigation satellite systems (GNSS) - Part 4: Shipborne DGPS and DGLONASS maritime radio beacon receiver equipment
- Performance requirements, methods of testing and required test results
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o — Dicitalintort

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

IEC 61993-2, Maritime navigation and radio communication equipment and systems — Automatic identification
systems (AIS) - Part2: Class A shipborne equipment of the universal-automatic identification system (AIS) -
Operational and performance requirements, methods of test and required test results

ITU Radio regulations:2012;Appendices

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

ITU-R Recommendation M.1084-5§2082, 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.1371'4:—2—9—1-9-, Technical characteristics for an automatic identification
system using time division multiple access in the VHF maritime mobile band

W'\I‘\'V
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4 General requirements

o

1 General

o

1.1 Capabilities of the Class B "SO" AIS

The Class B "SO" AIS shall improve the safety of navigation by assisting in the efficient navigation of ships and small
craft, protection of the environment, and operation of i i (VTS).

The Class B "SO" AlS station shall be inter-operable and compatible with all AIS stations operating on the AIS VHF
Data Link. In particular, Class B "SO" AIS stations shall not degrade the integrity of the AIS VHF Data Linkdatallink.

The Class B "SO" AlS shall be capable of providing information from the craft, automatically, continuously and with
the required accuracy and update rate
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. 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).

4.1.2 Quality assurance

(See 10.1.1)

Manufacturers shall have a quality control system audited by a competent authority to ensure continuous
compliance with the requirements of this M Alternatively, the manufacturer may use final

product verification procedures where a competent authority verifies compliance with the requirements of
this s%&né&rd_ before the product is put to the market.

NOTE—Fhe ISO 9000 seHes_ as applicable, meets the requirements of a quality control system.

4.1.3 Safety of operation

(See 10.1.2)

It shall not be possible for the operator to augment, amend or erase any program software required for

operation in accordance with this i . The manufacturer may provide means to
install software updates.

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

4.1.4 Additional features
(See 10.1.3, 13.61817)

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

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

e autonomous (default mode);
e assigned;

e interrogation.

4.2 Manuals
(See 10.1.1)

The manuals shall include

¢ the type of external connectors, if applicable,
o fhelinformation for correct installation and positioning of the antennas,/aid

o fhelinformation for compass safe distance.
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4.3 Marking and identification

(See 10.1.1)

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

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

5 Environmental, power supply, interference and safety requirements

(See Clause 9)

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

inter-unit connection (electrical interfaces other than IEC 61162_ are

permissible);
power supply;

extreme power supply;

excessive conditions;

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

electromagnetic compatibility;

compass safe distance;

safety precautions;

protection against accidental access to dangerous voltages;

electromagnetic radiofrequency radiation.

The Class B "SO" AlS shall not enter an undefined or unstable state in case of under voltage.

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

a)
b)

portable;

protected from the weather;

c) exposed to the weather;

d) submerged or in continuous contact with sea water.

The Class B "SO" AlS shall be tested for compliance with the environmental, power supply, special purpose and safety
requirements of [IEC 60945:

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

exposed AIS equipment shall meet the requirements described in Table 3, column "Exposed”, of IEC 60945-;
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. portable AIS equipment shall meet the rei uirements of Table 39%@60945:—2—992—_ "Protected"”

or "Exposed", as appropriate,
In addition, the AIS installation, when operating, shall not be damaged by the effects of open circuited or short

circuited antenna terminals.

6 Performance requirements

6.1 Internal processes

(See 10.1.1)

The Class B "SO" AIS shall comprise

. a communication processor, capable of operating in the VHF Maritime Mobile Serviceliaritime mobile

Setvice band,

. at least one transmitter and two receiving processes for TDMA operation,
. a third receiving process for DSC channel management,
. a means for automatic channel switching in the maritime mobile band (by Message 22 and by

DSCManual) —- channel switching shall not be provided —,-

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

(See 10.3)
The Class B "SO" AIS shall be designed to operate with 25 kHz bandwidth (see 7.2.3.3) in the range from

156,025 MHz to 162,025 MHz of the ITU Radio Regulations:2012, Appendix 18, and in accordance with
Recommendation ITU-R M.1084-5:2012, Annex 4.

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

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

6.3 Internal GNSS receiver for position reporting

(See 10.4)

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

The internal GNSS receiver shall meet the following requirements of a receiver as specified in the-IEC 61108

. position accuracy; static and dynamic;
. COG/SOG accuracy;
. position update;

¢ interference susceptibility;
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e statusindications (RAIM optional);-and
e WGS-84 datum positions.

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

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

6.4 Identification

(See 10.8.3)

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

The unit shall be supplied with a default MMSI of "000000000" that is not a valid MMSI.
The unit shall check that any programmed MMSI is between 200000000 and 799999999 or between

982000000 and 987999999, otherwise the unit shall reject the programming and not be capable of
transmitting.

6.5  AIS Information

6.5.1 Information content

(See 10.5.1)

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

The list of static information shall include_:

. identification (MMSI);

° name of ship;

. type of ship;

. vendor ID (unit should respond to interrogation for Message 24B);
° call sign;-and

. dimensions of ship and reference for position.

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

6.5.1.2 Dynamic (Message 18)

The list of dynamic information shall include/thefollowing:

. ship's position with accuracy indication and integrity status;
. UTC second when position fix was generated;

. course over ground (COG) from internal GNSS;

. speed over ground (SOG) from internal GNSS;

. true heading (optional).
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6.5.1.3 Configuration information (Message 18)

The following information about configuration and options active in the specific unit shall be provided by flag
settings in Message 18:

. type of AIS Class B unit;

. availability of minimum keyboard/display facility;
. availability of DSC Channel 70 receiver;-and

. ability to operate in the marine VHF band;

e ability to process channel management Message 22.

6.5.2Information reporting intervals

(See 10.5.2,10.6)

The reporting interval for Static and Voyage related information shall be every 6 min, when data has been
amended, or upon interrogation.

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

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

Nominal Increased
Condition reporting reporting
interval interval
Class B "SO" AIS Mobile Equipment moving < 2 kn 3 min 3 min
Class B "SO" AIS Mobile Equipment moving at 2 kn to 14 kn 30s 30s
Class B "SO" AIS Mobile Equipment moving at 14 kn to 23 kn 15s 30s
Class B "SO" AIS Mobile Equipment moving > 23 kn 5s 15s

The Class B "SO" AlS shall follow the rules set by ITU-R M.1371-4, and shall increase the
reporting interval to M" i z in accordance with Table 1
when less than 50 % of the slots of each of the last four consecutive frames are free. When more than 65 % of
the slots of each of the last four consecutive frames are free, the Class B "SO" AIS shall report at the “Neminal

”

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

A reporting interval of less than 5 s shall not be required.

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

When the BIIT determinecdetermines that the position sensor is unavailable, the Class B "SO" AIS shall
maintain a reporting interval of 3 min (see 6.6.1).

6.5.3 Short safety-related messages
(See 10.2.2.5)

Short safety-related messages as described in Recommendation ITU-R M.1371-4 (Message 14) shall not be
provided.

NOTE IMO COMSAR.l/Circ.46-e-f—Febr—aa-r—y:2009- advises that "short safety-related messages should not be incorporated in AIS
equipment because there is no SAR infrastructure in place to accommodate them". Docu ments
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6.5.4 Permissible initialisation period
(See 10.6)

The AIS unit shall be operational within 2 min of switching on.

6.6  Alarms and indications, fall-back arrangements

(See 10.7)

6.6.1 Built-in integrity tests (BIIT)

The Class B "SO" AIS shall have BIIT which monitor the processes listed in Table 2. Any BIIT failure shall set
the error indicator as defined in 6.7.1.

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

Table 2 - BIIT and reaction to malfunctions

Test Reaction to Mal-ﬁunet-len_
AIS: Tx malfunction Stop transmission
AIS: Antenna VSWR exceeds limit Continue operation
AIS: Rx channel 1 malfunction Stop transmission on affected channel
AIS: Rx channel 2 malfunction Stop transmission on affected channel
AIS: Rx channel 70 malfunction Continue operation?
AIS: general failure Stop transmission
AIS: UTC sync invalid Continue operation using indirect or semaphore

synchronisation

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

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

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

AIS: no valid COG information Continue operation using COG = 3 600

AIS: Heading lost/invalid Continue operation using Heading = 5111

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

Alarm messages shall be output via a presentation interface:

. alarm codes and descriptive text shall be compliant with [EC 61993-2;

. the alarm message protocol shall be compliant with IEC 61 162.

. active alarms shall be output via the presentation interface upon occurrence and repeated every 30 s;
. non-active alarm messages shall be repeated every 60 s;

. upon a relevant system status change, an appropriate alarm message shall be output.
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6.6.2 Transmitter shutdown procedure

An automatic transmitter hardware shutdown procedure and indication should be provided in case a
transmitter continues to transmit for more than 2 s. This shutdown procedure should be independent of

software control.

6.6.3 Position sensor fallback conditions

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

Table 3.
Table 3 - Position sensor fallback conditions
Affected data in Message 18

2 = =

: 55 | E g "

= Position sensor status z 2 = 0 Position

o 5 S o =)

£ 2 E 3 Latitude/Longitude
S (=
o
1. | internal DGNSS in use (corrected; Message 17)¢ 1b UTC-s 1/02 Lat/Lon (internal)
2. | internal DGNSS in use (corrected; e.g. beacon)4 14 UTC-s 1/02 Lat/Lon (internal)
3. | internal GNSS in use (uncorrected)® ob UTC-s 1/02 Lat/Lon (internal)
4. | no sensor position in dead reckoning position 62 Default to +91/+181
use
no position 0 63 0

@  IfRAIM available "1"; if not, default "0".
b The position accuracy flag shall be set as defined in ITU-R M.1371—W 3.16 Message 18.
¢ Applicable in all configurations (minimum requirement).
4 Applicable only if (optionally) a beacon receiver is provided.

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

6.7  User interface
6.7.1 Indication and display

(See 10.8.1)
The Class B "SO" AlS shall be provided with the following indicators:

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

If an integrated display is provided, it shall

e display received Messages 12 and 14 and the position report from AIS-SART in active mode,
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. provide means to enable or disable the AIS-SART test mode.—Al-l- messages from AIS-SART under test
should only be displayed when the test mode is enabled -,

. not display messages addressed to other stations, -

. display active alarm conditions.

6.7.2 Static data input

(See 10.8.3)

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

6.7.3 External interfaces

(See 10.2.1.2)

To enable a user to access, select and display the information on a separate system, the Class B "SO" AIS shall be
provided with at least one interface.

The formats and protocol for this data stream shall be as defined by IEC 61162-1. Additional interfaces may be
implemented aeeefdmg—te—th&ethelc- IEC 61162591495:- The electrical and physical parameters shall be as
specified by the manufacturer.

F

The Class B "SO" AIS may be provided with an interface to input heading sensor data. If provided, the input interface
for sensor data shall be compliant with the IEC 611625@#95&

6.8 Protection from invalid control commands
(See 8.5.8)

The Class B "SO" AIS shall not accept control commands sent from stations with invalid base station MMSI. Before
accepting and processing the Messages 4, 16, 17, 20, 22 and 23, the unit shall check the MMSI of the sender station.
When the MMSI is "00xyyyyyy" where x is between 2 and 7, the unit shall accept and process the received command,
otherwise the unit shall ignore it.

7 Technical requirements

7.1 General

Figure 1 illustrates the layer model of an AIS station ( i layer to ;’lpa-nspe_ layer) and the
layers of the applications (SessionSession layer to fcati layer):
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Application layer

Presentation layer

Session layer

Transport layer

Network layer

CHANMEL 1 CHANNEL 2
Link layer LME Link layer LME
Link layer DLS Link layer DLS
Link layer MAC Link layer MAC
Physical layer Physical layer
Rx1 Tx1/2 Rx 2
IEC 549/13

Figure 1 - OSI layer model

7.2  Physical layer
7.2.1 General
The physical layer is responsible for the transfer of a bit-stream from an originator out, on to the data link. In

addition to the specific requirements of this-subelauselig, the physical layer shall be designed in accordance
with Recommendation ITU-R M.1371.

7.2.2 Receiver characteristics
(See 11.2,11.3.1)

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

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

7.2.3

7.2.3.1

Other characteristics

General transceiver characteristics

(See Clause 11)

General transceiver characteristics shall be as specified in Table 5.

Table 5 - Transceiver characteristics

Full document details: BS EN 62287-2:2017 - TC

Symbol Parameter name Low setting High setting
PH.RFR Regional frequencies (range of frequencies within RR- 156,025 MHz 162,025 MHz
Appendix 18)
PH.CHS Channel spacing (encoded according to RR- Appendix 18 with 25 kHz 25 kHz
footnotes)
PH.AIS1 AIS 1 (default channel 1) (2 087)@ 161,975 MHz 161,975 MHz
PH.AIS2 AIS 2 (default channel 2) (2 088)? 162,025 MHz 162,025 MHz
PH.BR Bitrate 9 600 bit/s 9 600 bit/s
PH.TS Training sequence 24 bits 24 bits
PH.TxBT Transmit BT product ~04 ~04
PH.RxBT Receive BT product ~0,5 ~0,5
PH.MI Modulation index ~0,5 ~0,5
PH.TxP Transmit output power 1w 5W
a4 See Recommendation ITU-R M.1084-5:2012, Annex 4.
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7.2.3.2 Channel operation

(See 10.2.1.1)

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

two independent frequency channels. One TDMA transmitter shall be used to alternate TDMA
transmissions on two independent frequency channels.

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

7.2.3.3 Bandwidth
(See 11.1.3)

The Class B "SO" AIS shall operate on 25 kHz channels according to Recommendation ITU R M.1084-5 and
Appendix18-oftheITU Radio Regulations:2012 .

7.2.3.4 Modulation scheme

(See 11.1.4)
The modulation scheme is bandwidth adapted frequency modulated Gaussian filtered minimum shift

keying (GMSK/FM). The NRZI encoded data shall be GMSK coded before frequency modulating the
transmitter.

7.2.3.5 Training sequence
(See 11.1.4)
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 always starts with a 0.

7.2.3.6 Data encoding
(See 12.4)

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.

7.2.3.7 DSC operation
(See Annex A)

The Class B "SO" AIS shall be capable of receiving DSC channel management commands (see Annex A).

DSC receive function shall be provided at least in accordance with the time schedule specified in ITU-R
M.1371-4:2010, Annex 755004, Table 4248,

Documents

Document Sharing Hub

Full document details: BS EN 62287-2:2017 - TC


http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc
http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc

BS EN 62287-2:2017 — Tracked Changes
-16 -

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

7.2.4 Transmitter requirements

(See 11.1, 11.3.2)

Transmitter parameters shall be as given in Table 6.

Table 6 - Transmitter characteristics

Transmitter parameters Requirement eend-men_
Frequency error +500 Hz normal
+1 000 Hz extreme
Carrier power, high setting Nominal high transmit power shall be 5 W. Conducted
+1,5 dB normal test conditions
+3 dB extreme test conditions
Carrier power, low setting Nominal low transmit power shall be 1 W. Conducted
+1,5 dB normal test conditions
+3 dB extreme test conditions
Modulation spectrum -25dBc Af.>+10 kHz
-70 dBc +25 kHz < Af, < £62,5 kHz

slotted transmissions

Modulation accuracy
<3400 Hz normal and extreme

2400 Hz + 480 Hz normal and extreme

2400 Hz + 240 Hz normal +480 Hz
extreme

1740 Hz + 175 Hz normal +350 Hz extreme

2400 Hz + 240 Hz normal 480 Hz extreme

Bit0, 1

Bit2,3

Bit4.. 31

Bit 32..199 0101

Bit 32..199 00001111

Transmitter attack behaviour attack time < 1 ms P.-1dB
Py < Piom+ 1,5dB
(Fhom = 34 kKHz) <f < (Fyo + 3,4 kH2) P,..> (P.- 30 dB)
Transmitter release behaviour Release time < 1 ms P.to-50 dB
(Fyom - 34 KHZ) < f. < (F, . + 3,4 kHz) Poye> (P.~30 dB)
Spurious emissions -36 dBm 9 kHz... 1 GHz
-30dBm 1 GHz... 4 GHz

Full document details: BS EN 62287-2:2017 - TC
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7.3 Link layer
(See Clause 12)

7.3.1 General

The Lmk- layer specifies how data shall be packaged in order to apply error detection to the data
transfer. The Lmki layer is divided into three (3) sub-layers.

. Link sub-layer 1: Medium Access Controlfledium accessicontrol (MAC)
. Link sub-layer 2: Data Link Servicedatalink service (DLS)
o Link sub-layer 3: W (LME)

7.3.2 Link sub-layer 1: Medium Access Controlmedium access control (MAC)

7.3.2.1 General

The MAC sub-layer provides a method for granting access to the data transfer medium, i.e. the VHF data
link. The method used shall be a Fi ivisi i (TDMA)
scheme using a common time reference. The i sub-layer
shall be designed in accordance with Recommendation ITU-R M.1371.

7.3.2.2 Synchronisation
Synchronisation is used to determine the TDMA frames and individual time slots so that the transmission

of the AIS message is performed within the desired slot. The synchronisation for Class B "SO" AIS shall be
UTC direct or UTC indirect mode. Class B "SO" is not allowed to act as Semaphore.

The Class B "SO" AIS shall meet the timing requirements set out in_ ITU-RM.1371 for

UTC direct and indirect.

7.3.2.3 VDL access

(See 11.1.5)

The transmitter shall begin transmission by turning on the RF power immediately after slot start ().

The transmitter shall be turned off after the last bit of the transmission packet has left the transmitting
unit; nominal transmission end is T (assuming 1 stuffing bit).
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Figure 2 - Power versus time mask
The access to the medium is performed as shown in Figure 2 and Table 7.
Table 7 - Definitions of timing for Figure 2
Reference bits Time Definition
ms
T, 0 0 Start of transmission slot. Power shall NOT exceed
-50 dB of Py, before T,
Ty 0Oto 6 0to 0,625 Power exceeds -50 dB of P
Ty Ty, 6 0,625 Power shall be within +1,5 or -3 dB of P
Tg, 8 0,833 Power shall be within +1,5 or -1 dB of P (start of training
sequence)
T (includes 1 233 24,271 Power shall remain within +1,5 or -1 dB of P during the period
stuffing bit) Tgyto Ty
Tg (includes 1 241 25,104 Power shall be -50 dB of P  and stay below this
stuffing bit)
Tq 256 26,667 Start of next transmission time period

7.3.2.4 VDL state
(See 13.5)

Each slot can be in one of the following states.

¢ Free: meaning that the slot is unused within the receiving range of the own station. An externally allocated
slot that has not been used during the preceding 3 frames is also a free slot. This slot may be considered as a
candidate slot for use by own station (refer to 3.3.1.2 Annex 2-in ITU-R M.1371-45:2014) Annex2) 3:3:102);

Documents

Document Sharing Hub

Full document details: BS EN 62287-2:2017 - TC


http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc
http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc

BS EN 62287-2:2017 — Tracked Changes
-19 -

¢ Internal Al-leeat-len_ meaning that the slot is allocated by own station and can be used for
transmission;

e External Al-leeat-len_ meaning that the slot is allocated for transmission by another station;

e Available: meaning that the slot is externally allocated by a station and is a possible candidate for slot reuse
(refer to 4-4-1-Annex2inITU-R M.1371

¢ Unavailable: meaning that the slot is externally allocated by a station. An unavailable slot cannot be a
candidate for slot reuse (refer to 4.4-1-Annex 2-in ITU-R M.137155:2004) Annex 2, 441).

7.3.3  Link sub-layer 2: Data Link Servicedata link service (DLS)

The DLS sub-layer provides methods for

e data link activation and release,
e data transfer, or

e error detection and control.

The Bata Link ServiccdatalinkService sub-layer shall be designed in accordance with Recommendation ITU-R

M.1371.

7.34  Link sub-layer 3: Link Management Entitylink management entity (LME)

7.3.4.1 General

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

The W sub-layer shall be designed in accordance with

Recommendation ITU-R M.1371.

7.3.4.2  Access algorithm for transmissions

(See 10.2.2.6)

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

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

The total number of slots for Class B "SO" transmissions of Messages 6, 8, 25 and 26 shall not exceed 3 slots in any
frame. The maximum length of Messages 6, 8 and 26 is 2 slots per Message.

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

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

Class B "SO" shall not retransmit Message 6 if no acknowledgement by Message 7 is received.
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7.3.4.3 Modes of operation
7.34.3.1 Three modes

There shall be three modes of operation:

o Autonomousalitonomous (default mode);
«  Assigned assigned;

« Interrogation interrogation,

7.3.4.3.2 Autonomous

(See 10.2.1)

In the "autonomous and continuous" mode of operation, the Class B "SO" AIS shall transmit Message 18 for
scheduled position reporting and Message 24A and 24B for static data reporting. Message 24B shall be
transmitted within 1 min of Message 24A transmission.

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

7.3.4.3.3 Assigned
(See 12.6.5)

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

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

Class B "SO" AIS shall be put in the assigned mode when all of the following criteria apply:

. itis in the geographic area specified in Message 23;
. the "type of ship and cargo type" parameter is as specified in Message 23;

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

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

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

Any individual assignment command received shall take precedence over any group assignment command
received, i.e. the following cases shall be applied:

. if Message 22 is individually addressed, the Tx/Rx mode field setting of Message 22 shall take
precedence over the Tx/Rx mode field setting of Message 23;

. a Message 23 assignment of the "Tx/Rx mode" field setting takes precedence over a Message 22
geographic "Tx/Rx mode" field setting. When the Message 23 assignments time-out, the Class B "SO"
reverts to the geographic "Tx/Rx mode" defined by Message 22.

Documents

Document Sharing Hub

Full document details: BS EN 62287-2:2017 - TC


http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc
http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc

BS EN 62287-2:2017 — Tracked Changes
-21-

7.34.34 Interrogation
(See 10.2.3)
Class B "SO" AIS shall respond to interrogations for Messages 18, 19, 24A and 24B.

A Class B "SO" AlS shall not have the capability to interrogate other stations.

An autonomous interrogation has no offset and the Class B "SO" AIS selects the slots for response by applying the
access algorithm as described in 7.3.4.2. The response shall be transmitted within 30 s of the interrogation.

An assigned interrogation has an offset that determines the slots for the response.
The response shall be transmitted on the channel where the interrogation message was received.

Interrogations for the same message received before own response has been transmitted shall be ignored.

7.34.4 VDL Message use
(See 10.2.2)

The Messages defined in ITU-R M.1371 shall be used by Class B "SO" AlS as detailed in Table 8.

Documents

Document Sharing Hub

Full document details: BS EN 62287-2:2017 - TC


http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc
http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc

BS EN 62287-2:2017 — Tracked Changes

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

-22 -

ITU-R
M.1371-4:2010-
Message No. Name of message R/P 0 T Remark
Reserved for future use. If CRC
0 Undefined None Yes Yes No checksum is correct, output on PI.
Position Report (Scheduled)
1 A8-3.1 Yes Yes No
Position Report (Assigned)
2 A8-3.1 Yes Yes No
3 Positi Yes Yes No
: osition Report (When A8-31
interrogated)
4 Base Station Report A8-3.2 Yes Yes No
i Rel D
5 Static and Voyage Related Data A8-33 Yes Yes No
6 Addressed Binary Message A8-3.4 Yes Yes (1) | Yes (1) Only if addressed to own
station.
7 Binary Acknowledge A8-3.5 Yes INF Yes (2) An ABK PI Message shall be
(1) (2) sent to the PI even if no Message
7 has been
received
Bi B M
8 inary Broadcast Message A8-3.6 Yes Yes Yes
9 Standard SAR Aircraft Position A8-3.7 v v N
Report . es es o
. Operational process not defined
10 UTC and Date Inquiry A8-3.8 No No No by ITU-R M.1371.
11 UTC/Date Response A8-3.9 Yes Yes No
12 Addressed Safety Related A8-3.10 Yes Yes (3) | No (3) Only if addressed to own
Message station.
13 Safety Related Acknowledge A8-3.11 Yes INF (3) | Yes
14 Safety Related A8-3.12 Yes Yes No
Broadcast Message
15 Interrogation A8-3.13 Yes INF No (4) A Class B "SO" AIS unit shall
(4) respond to interrogation for
Messages 18,19, 24 A and 24 B
but shall not interrogate other
units.
(5) Class-B SO AIS shall receive
] and process only if the message is
16 Assigned Mode Command A8-3.14 Yes INF No sent from a station with a valid
(5) base station MMSI
Yes INF (6) (6) may- be provided on other
17 DGNSS A8-3.15 (5) No ports of the PI: INF
18 Standard Class B Equipment #A8-3.16 Yes Yes Yes
Position Report
19 Extended Class B Equipment A8-3.17 Yes Yes Yes (7) Only when interrogated
Position Report (7)
20 Data Link Management A8-3.18 Yes INF No
Message (5)
Aids-to-Navigation Report
21 A8-3.19 Yes Yes No
22 Channel Management Message A48-3.20 S((;)s INF No
23 Group Assignment Command A8-321 S((;)s INF No

Full document details: BS EN 62287-2:2017 - TC
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ITU-RM.1371-
Message No. Name of message ' R/P o T Remark
24A/24B Static Data Report AS- Yes Yes Yes
(8) Onlyifbroadcast or
addressed to own station
25 Single slot binary message | o o, v Yes (8) | Yes (9) usell§€ ABM or BBM
3.23 es (9) sentence indicating Message
25/70 in message ID field to
initiate
(10) Only if broadcast or
addressed to own station
Multiple slgthbmary Yes Yes (11) H—S&-ABM or BBM
26 Cmessage with s A8-3.24 Yes (10) (11) sentence indicating Message
ommunications State 26/71 in message ID field to
initiate
Position report for long-
27 range applications A8-3.25 No No Ne
Reserved for future use. If CRC
28-63 Undefined None Yes Yes No checksum is correct output on PI.
Key
R/P Receive and process internally, e.g. prepare for output via PI, act upon the received information, and use the received
information internally.
(6] Output Message content via PI using P VDM Messages
T Transmission by own station: "Yes" = either allowed or required; "No" = shall not be transmitted
INF VDL Message may be output via Pl using a PI VDM Message for information only. This function may be suppressed by
configuration setting.
x) Numbers in parenthesis refer to the comment in column Remark.

For Messages 6, 8, 25 and 26, the Class B "SO" AIS transmissions shall not exceed 3 slots in a frame. If either case is

exceeded, the Class B "SO" AlS shall generate an ABK warning sentence.

7.4  Network layer

(See Clause 13)

7.4.1 General

The network layer

shall be used for

¢ establishing and maintaining channel connections,

¢ managing priority assignments of Messages,

e distributing transmission packets between channels, and

e resolving data

link congestion.

The Netweork LayerfletWorklayer shall be designed in accordance with Recommendation ITU-R M.1371.

Full document details: BS EN 62287-2:2017 - TC
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7.4.2 Management of regional operating settings

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

The Class B "SO" AIS shall continuously verify regional settings to determine if

. the nearest boundary of the regional operating area of any stored regional operating setting is more
than 500 NM away from the current position, or

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

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

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

The Class B "SO" AIS shall not accept any new regional operating setting which includes a region that does
not conform to the rules for regional operating areas laid out in ITU-R M.1371.

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

A new regional operating setting may be adjacent to an existing regional operating setting and share a
common boundary. This shall not lead to the erasure of the existing regional operating setting.

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

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

It shall not be possible to erase any stored regional operating setting by manual input.

7.4.3 Multi-channel operation

(See 10.2.1.1)

The two TDMA receiving processes shall work independently and concurrently on channels A and B.

For periodic repeated Messages, the transmissions shall alternate between channels A and B. The Class B
"SO" AIS shall transmit Messages 24A and 24B every 6 min. The transmission of Messages 24A and 24B
shall not affect the scheduled transmissions of Message 18. The transmission of Messages 24A and 24B
shall, if possible, be pre-announced by the ITDMA CommState in previous Messages 18 for reporting
intervals other than 3 min. Transmission of the set of Messages 24A and 24B shall alternate between the
channels.
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7.5 Transportlayer
(See 10.2.2)
The transport layer shall be responsible for
. converting data into transmission packets of correct size,
. sequencing data packets, and
. interfacing protocol to upper layers.

The :FFa-HS-pG-Ft_ layer shall be designed in accordance with Recommendation ITU-R M.1371.

7.6  Presentation Interfaceinterface

(See 10.2.2.6,10.7.2,12.7.1)

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

Data which is to be transmitted by the AIS device; shall be input via the PI. Data; which is received by the AIS device
shall be output through the PI. The formats and protocol used for this data stream shall be in accordance with the
referenced IEC 6116259#95.

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

7.7  DSCreceive capability
(See Annex A)

The Class B "SO" AlS shall be capable of accepting DSC channel management commands conforming to the
provisions of Recommendation ITU-R M.1371.
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8 Test conditions

8.1 General

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

8.2 Normal test conditions

8.2.1 Temperature and humidity
Temperature and humidity shall be within the following range:

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

8.2.2 Power supply

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

8.3 Extreme test conditions

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

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

8.4 Testsignals

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

8.4.1 Standard test signal number 1

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

8.4.2 Standard test signal number 2

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

8.4.3 Standard test signal number 3

A Pseudo Randem Sequencellpseuido random sequence (PRS) as specified in Recommendation ITU-T 0.153 as the

data within an AIS Message frame with header, start flag, end flag and CRC. NRZI is not applied to the PRS stream or
CRC. The RF should be ramped up and down on either end of the AIS message frame.
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8.4.4 Standard test signal number 4

This test signal consists of 200 packets grouped into clusters of 4 as described in Figure 3. Each cluster consists of
2 consecutive transmissions of the packets described in Table 9.

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

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

Packet 1 Packet 2 Packet 1 Packet2 |
Invert initial NRZ| state here -
IEC 551413
Figure 3 - Format for repeating four-packet cluster
Table 9 - Content of first two packets

Packet Parameter Bits Contents Comment

1 Training 24 0101...0101
Start flag 8 01111110
Data 168 Pseudo Random As per Table 10
CRC 16 Calculated
End flag 8 01111110

2 Training 24 1010...1010
Start flag 8 01111110
Data 168 Pseudo Random As per Table 10
CRC 16 Calculated
End flag 8 01111110

Table 10 - Fixed PRS data derived from-Recommendation ITU-T 0.153

Address Contents (HEX)

0x04 0xF6 0xD5 0x8E 0xFB 0x01 0x4C 0xC7
Oto7
0 0000.0100 1111.0110 1101.0101 1000.1110 1111.1011 0000.0001 0100.1100 1100.0111
0x76 0x1E 0xBC 0x5B 0xE5 0x92 0xA6 0x2F
8to 15
0 0111.0110 0001.1110 1011.1100 0101.1011 1110.0101 1001.0010 1010.0110 0010.1111

0x53 0xF9 0xD6 0xE7 0XEO 21 Byte'sbytes = 168 bits

16 to 20 (+ 4 stuffed bits), CRC = 0x3B85
0101.0011 1111.1001 1101.0110 1110.0111 1110.0000
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8.5 Standard test environment

8.5.1 Testsetup
The EUT is tested in an environment using test equipment to simulate and to log VDL messages (see Table 8).
Standard environment consists of at least 1 simulated target. The simulated targets may include, as appropriate,

the following:

¢ (lass A Mobile;
e (lass B"CS" Mobile;
e (lass B "SO" Mobile;
e Base Station;
e AtoN Station;
e SAR Aircraft;
e AIS-SART.
The signal input level at the RF input port of the EUT for any simulated target shall be at least -100 dBm. Own ship

test sensor inputs to EUT will be simulated by the test system or other means. Operation is checked on channels in
the maritime mobile band.

Channels in use shall be selected by channel assignment messages before starting tests.

8.5.2 Sensor test input

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

8.5.3 Synchronisation

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

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

8.5.4 Testsignals applied to the receiver input
Sources of test signals for application to the receiver input shall be connected in such a way that the source

impedance presented to the receiver input is 50 Q irrespective of whether one or more signals using a combining
network are applied to the receiver simultaneously.

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

8.5.5 Waiver for receivers

If the manufacturer declares that both TDMA receivers are identical, the test shall be limited to one receiver and
the test for the second receiver shall be waived. The test report shall indicate this.
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8.5.6 Artificial antenna (dummy load)

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

NOTE Some of the methods of measurement described in this SGa-H—d-a-Fd-_ for the transmitters allow for two or more different test
setups. The figures illustrate a specific test setup, and are provided as examples. In many of the figures, power attenuators are shown. These
attenuators are not "artificial antennas" as defined above.

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

8.5.7 Modes of operation of the transmitter

There should be a means to operate the transmitter unmodulated. Alternatively, special types of modulation
patterns may be agreed by the manufacturer and test laboratory. The alternative methods may involve suitable
temporary internal modifications to the EUT. The alternative method shall be described in the test report.

8.5.8 Common test conditions for protection from invalid controls

(See 6.8)

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

8.5.9 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as follows:

RF fLRQUENCY crervuvrsvessssssesessessssssssssssssssssssessesssssssssssssssssssssssessssssssssssssssssessesss +1x 1077

RE POWET .ot ss st s ss st sess s sssss s ssssssssssssessssssssmsssssssssnsssns +0,75 dB
Adjacent ChannNel POWET ... s s s sssssssss s sssess +5dB
Conducted spurious emission Of traNSMItLET......ccummreeesessmseesss s sssssssssssseesens +4 dB
Conducted Spurious emisSSion Of TECEIVET ......wurrneeeneerneeessseess s ssssesesssesees +3dB
TWO-SIZNAl MEASUTEIMENL. ...o.reeuseeerseersreeessseessssee s ssessssse s s st ss s ssssssssssnseses +4 dB
Three-signal MEeaASUTEMENT. ... rereeereeeesseeesses s essse e sess st sssssesssassssanns +3dB
Radiated emiSSion Of tranSIMITEET ... eeueureessrreessseess s sssseessseses st s sssssssses +6 dB
Radiated emMiSSiON Of TECEIVET ... iuiirereeresseeeeesesseessseeessssess st ssssesssssesssens +6 dB
Transmitter timing CharacteriStiCS. ... rmeeeesneeesssessssessessessssseeesasnees +1 bit (104 ps)

For the test methods according to this standarddocument, 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
shall be as follows:
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-the measured value related to the corresponding limit shall be used to decide whether an equipment meets
the requirements of this s&and:alcd_;

b) the actual measurement uncertainty of the test laboratory carrying out the measurements, for each particular
measurement, shall be included in the test report; and

c) thevalues of the actual measurement uncertainty shall be, for each measurement, equal to or lower than the
figures given in thk&ela&se- (absolute measurement uncertainties).

9 Power supply, environmental and EMC tests
(See Clause 5)
9.1 Testsummary

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

Table 11 - Test

Clause/subclause
Test title of IEC Comment
60945:2002
Power supply 4.3
Extreme power supply 43.1(7.1) Lower limit of extreme DC power
supply shall be -20 % of nominal
voltage; waiver?
Excessive conditions 4.3.2(7.2) Waiver?
Power supply short-term variation and power supply failure 4.3.3(7.3,7.4) Waiver?
Undervoltage (brown out) test See 9.5; Wawep-
Durability and resistance to environmental conditions 4.4 (Clause-8)
Dry heat storage test 8.2.1 reduce time to 5 h; WaweF- :
Dry heat functional test 8.2.2 This testis covered by
Clause 11
Damp heat 8.3 Waiver?
Low temperature storage test 8.4.1 Waiver?
Low temperature functional test 8.4.2 This test is covered by
Clause 11
Thermal shock No
Drop No
Vibration/shock See 9.2,9.3
Rain and spray 8.8 Waiver?
Immersion No
Solar radiation Yes Waiver?
Oil resistance Yes Waiver?
Corrosion Yes Waiver?
Interference 4.5
Electromagnetic emission 9
Immunity to electromagnetic environment 10
Compeass safe distance (CSD) 4.5.3; (11.2) Waiver™ . manufacturer may
take liability for the figures
given for CSD.
Safety precautions 4.6
Protection against dangerous voltages 4.6.1(12.1) Waiver?
Electromagnetic radiofrequency radiation 4.6.2(12.2,
12.3)
X-radiation 4.6.3(12.4)
@ This test may be waived if the manufacturer is able to produce evidence that the requirement is fulfilled.

Documents

Document Sharing Hub

Full document details: BS EN 62287-2:2017 - TC


http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc
http://www.avadocuments.com/doc/bs-en-62287-2-2017-tc

BS EN 62287-2:2017 — Tracked Changes
-31-
9.2  Vibration
9.2.1 Purpose

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

9.2.2 Method of measurement

The vibration test shall use sweep range and amplitude as defined in IEC 60945 at a sweep rate of 0,2 octaves per
minute.

One sweep up (2 Hz to 100 Hz) shall be followed by a sweep down (100 Hz to 2 Hz) for each axis keeping the EUT
operational throughout.

9.2.3 Required results

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

9.3 Shock
9.3.1 Purpose

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

This test only applies to exposed equipment.

9.3.2 Method of measurement

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 to the centre of the
table surface.

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

d) Carry out a second performance check.
9.3.3 Required result

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

9.4  Performance tests/checks

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

The performance check shall repeat tests 10.2.1.1 (transmit position reports) and 10.2.1.2 (receive position
reports).
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9.5 Under voltage test (brown out)
9.5.1 Purpose

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

9.5.2 Method of test
Operate the EUT at the nominal supply voltage as indicated by the manufacturer.
a) Gradually reduce the supply voltage to 40 % of the nominal supply voltage over 30 s.

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

9.5.3 Required result

Confirm that:
a) the unit shall not enter into any undefined or undesirable state as verified by a performance check,/afid
b) the EUT shall recover and be fully operational as verified by a performance check.

9.6  Under voltage test (short term)
9.6.1 Purpose

This test simulates the situation where the nominal supply voltage drops to below acceptable levels for a short
period and then recovers.

9.6.2 Method of test

Operate the EUT at the nominal supply voltage as indicated by the manufacturer.

a) Reduce the supply voltage to 40 % of the nominal supply voltage over 1 s.

b) Increase the supply voltage back to 80 % of the nominal supply voltage over 1 s.

9.6.3 Required result

The following results are required.

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.

10 Operational tests

10.1 General

10.1.1 Tests by inspection

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

By inspection of documentation.

10.1.1.2 Required results

The relevant requirements shall be met.
10.1.2 Safety of operation

(See 4.1.3)

10.1.2.1 Purpose

To ensure the safety of operation.

10.1.2.2 Method of measurement
By inspection.

10.1.2.3 Required result

The requirements of 4.1.3 shall be met.
10.1.3 Additional features

(See 4.1.4)

10.1.3.1 Purpose

BS EN 62287-2:2017 — Tracked Changes

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

10.1.3.2 Method of measurement

Operate the EUT in standard test environment and enable any additional features provided. Repeat tests that

might be affected by the additional feature.

10.1.3.3  Required results

The requirements of 4.1.4 shall be met.

10.2 Modes of operation

10.2.1 Autonomous mode

(See 4.1.5).

10.2.1.1 Transmit position reports
(See 7.2.3.2,7.3.4.3.2, 7.4.3)

10.2.1.1.1 Purpose

The purpose of this test is to ensure that the EUT transmits in the autonomous mode.
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10.2.1.1.2 Method of measurement

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

10.2.1.1.3 Required result

Confirm that the EUT transmits Messages 18 and 24 part A and B following the autonomous continuous schedules,
alternating between channels A and B aRdhaEMessage 27 iSOt ransmitied on the long-Fange channels when

10.2.1.2 Receive AIS Class A position reports
(See 6.7.3)

10.2.1.2.1 Purpose

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

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

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

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

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

10.2.1.2.3 Required result

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

10.2.1.3 Receive AIS Class B "SO" position reports
10.2.1.3.1 Purpose

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

10.2.1.3.2 Method of measurement

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

e Switch on test targets, and then start operation of the EUT.
e Start operation of the EUT, and then switch on test targets.
¢ Transmit test targets using same time slots on channels A and B.

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

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

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

10.2.1.4 Receive Class B "CS" position reports
10.2.14.1 Purpose

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

10.2.1.4.2 Method of measurement

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

e Switch on test targets, and then start operation of the EUT.
e Start operation of the EUT, and then switch on test targets.
¢ Transmit test targets using same time slots on channels A and B.

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

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

10.2.1.4.3 Required results

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

10.2.1.5 Receive in time slot adjacent to own transmission
10.2.1.5.1 Purpose

The purpose of this test is to ensure that the EUT receives position reports in the slot adjacent to own
transmission in the autonomous mode.

10.2.1.5.2 Method of measurement

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

Check the external Interfaceifiterface of the EUT.

10.2.1.5.3 Required result

Confirm that the EUT continuously receives messages in the slots before and after own transmission with an
acceptable loss of 5 %.
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10.2.1.6  High VDL loading reception test
10.2.1.6.1 Purpose

The purpose of this test is to ensure that the EUT receives position reports under high VDL loading in the
autonomous mode.

10.2.1.6.2 Method of measurement
Set up standard test environment. Simulate 90 % VDL loading. Check the external nterfaceilitertace of the EUT.
10.2.1.6.3 Required result

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

10.2.2 Single messages

(See 7.3.4.4, 7.5)

10.2.2.1 Transmit an addressed binary message

10.2.2.1.1 Method of measurement

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

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

b) Repeat the test without acknowledgement.

c) Repeat test with a Message 6 exceeding 2 slots.

d) Apply more than 3 ABM sentences with 1 slot Message 6 to the EUT.

e) Repeattesta) with the addressed unstructured binary Message 25.

f)  Repeattests a), b) and d) with the addressed structured binary Message 25.
g) Repeattest a) with a single addressed unstructured binary Message 26.

h) Repeattests a), b), c) and d) with a single addressed structured binary Message 26.

10.2.2.1.2 Required results

Check that:

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

outputs the appropriate ABK sentence;

b) the EUT transmits Message 6 as appropriate. Check that the EUT outputs the appropriate ABK sentence
indicating that no acknowledgment has been received. Check that the EUT does not retransmit Message 6;

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

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