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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS - AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 2: AIS AtoN Stations — Operational and performance
requirements, methods of testing and required test results

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy

end and in addition to other activities, IEC publishes International Standards, Technical Specific
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafterl/referred to as

rvices carried out by independent certification bodies.

users should ensure that they.have the latest edition of this publication.

er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg

blications.

ispensablefor-the correct application of this publication.

rising

national electrotechnical committees (IEC National Committees). The object of |EC\is to prpmote
rnational co-operation on all questions concerning standardization in the electrical andyelectronic fielfls. To

tions,
“IEC

blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intefested

non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates glosely
h the International Organization for Standardization (ISO) in accordancg€)With conditions determined by

tional

sensus of opinion on the relevant subjects since each technical committee has representation fropm all

tional

mmittees in that sense. While all reasonable efforts are made to ensure that the technical content ¢f IEC

r any

order to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
nsparently to the maximum extent possible iR, their national and regional publications. Any divergence
ween any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in

itself does not provide any attestation\of conformity. Independent certification bodies provide confprmity

essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fpr any

liability shall attach to IEC er its directors, employees, servants or agents including individual experfs and
mbers of its technical committees and IEC National Committees for any personal injury, property damage or

) and

penses arising out ‘of) the publication, use of, or reliance upon, this IEC Publication or any othgr IEC
ention is drawn\to the Normative references cited in this publication. Use of the referenced publicatipns is

ention_is\drawn to the possibility that some of the elements of this IEC Publication may be the sublect of
paent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 62320-2 has been prepared by IEC technical committee 80:
Maritime navigation and radiocommunication equipment and systems.

This second edition cancels and replaces the first edition, published in 2008, and constitutes
a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

e additional cyber security measures;

AWimY S
VT,

° datad A cetion £ aficuieatian o
uJUCILUU UUOUII'JLIUII \vA | \JUIIIIuUIGLIUII vid
e updated VDL access scheme requirements;

new Pl sentences and VDL message structures with added description for gptional [TAG
blocks;
a
S

Hded requirement for at least one standard method for configuration using Standard PI
entences;

e updated test methods and updated Annexes.

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

FDIS Report on woting
80/817/FDIS 80/822/RVD

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

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

A ligt of all parts in the IEC 6232Q“series, published under the general title Mafitime
navigation and radiocommunication(equipment and systems — Automatic identification syistem
(AlS), can be found on the IEC website.

The gommittee has decided“that the contents of this publication will remain unchanged| until
the gtability 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

g¢confirmed,

—

e withdrawn;

—

gplaced-by a revised edition, or

e ameéended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION EQUIPMENT
AND SYSTEMS - AUTOMATIC IDENTIFICATION SYSTEM (AIS) -

Part 2: AIS AtoN Stations — Operational and performance
requirements, methods of testing and required test results

1 Scope

This [part of IEC 62320 specifies the operational and performance requirements, methofls of
testing and required test results for AIS AtoN Stations compatible with the .pérformjance
standards adopted by IMO Resolution MSC.74(69), Annex 3, Universal AlS. K ‘incorpofrates
the [technical characteristics of non-shipborne AIS AtoN equipment,) included in
Recdmmendation ITU-R M.1371 and IALA Recommendation A-126. Where applicable, iff also
takeg into account the ITU Radio Regulations. This standard takes./into account pther
assogiated IEC International Standards and existing national standards, as applicable.

This [document is applicable for automatic identification system-(AlS) installations on aifs to
navidation (AtoN).

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edlition
of thg referenced document (including any améndments) applies.

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

IEC $1108 (all parts), Maritime jhavigation and radiocommunication equipment and systeins —
Globgl navigation satellite systems (GNSS)

IEC 81108-1 Maritime -naviaation -and radiocommunication—eaouinment-and svstams Alobal
= O O—1— At eR@vigattonana-aatocomm tHHcatoR—equipReHt3ana—SyStems OaH
avidation satellite st/stems (GNSS) Dart 1- Glohal nositioning-svstem (GPS) Padojvar
raAHGaHoOR—SateHie S SIemS{ohooy HT—-—51O0PH—POSHIO! gSiste ooy He
o o dn Q hod a) a o

IEC 62287-1, Maritime navigation and radiocommunication equipment and systems — Class B
shipborne equipment of the automatic identification system (AlIS) — Part 1: Carrier-sense time
division multiple access (CSTDMA) techniques
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IEC 62320-3:2015, Maritime navigation and radiocommunication equipment and systems —
Automatic identification systems (AIS) — Part 3: Repeater station — Minimum operational and
performance requirements — Methods of test and required test results

ITU Radio Regulations, Appendix 18, Table of transmitting frequencies in the VHF maritime
mobile band

ITU-R Recommendation M.1371-5:2014, Technical characteristics for an automatic
identification system using time division multiple access in the VHF maritime mobile band

IALA| Recommendation A-126, The Use of Automatic Identification System (AlS) in Marine
Aids [fo Navigation

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For tfhe purposes of this document, the following terms and definitions—and—abbrevigtions
apply.

3.1.1
aids [to navigation
AtoN
devide or system external to vessels that is designed and operated to enhance the safg and
efficient navigation of vessels and/or vessel.traffic

3.1.2
Message 21
AtoN|report transmitted on the VHE data link by an AIS station

3.1.3
real AIS AtoN
AIS AtoN station which.s physically located on the aid to navigation

Note 1 to entry: IMO,MSE€.1/Circ.1473 states that physical AIS AtoN is an AIS Message 21 representing anfaid to
navigdtion that physically exists.

3.1.4
synthetic-AlS AtoN
Mesdage'21 transmitted from an AIS station located remotely from the aid to navigation

Note 1 to entry: IMO MSC.1/Circ.1473 states that physical AIS AtoN is an AIS Message 21 representing an aid to
navigation that physically exists.

3.1.5

virtual AIS AtoN

Message 21 transmitted from an AIS station for an aid to navigation which does not physically
exist

3.2 Abbreviated terms

AES Advanced Encryption Standard
AIS automatic identification system
BIT built-in integrity tests

BT bandwidth-time product
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CSTDMA carrier sense time division multiple access
DGNSS differential global navigation satellite system

EPFS electronic position fixing system

EUT equipment under test

FATDMA fixed access time division multiple access
GNSS global navigation satellite system

IMO International Maritime Organization
MAC—— Medium-Access-Control

MMS| Maritime Mobile Service Identity

NRZ non-return to zero inverted

PER packet error rate

Pl presentation interface

RAIM receiver autonomous integrity monitoring

RATDMA random access time division multiple access

RF radio frequency
Rx receive
SBA$ satellite-based augmentation system

SOTDMA self-organizing time division multiple access

TDMA time division multiple access

Tx transmit

uTC Coordinated Universal Time-Co-ordinated

VDL VHF data link

VHF very high frequency

VSWR voltage standing wave ratio

] e e e R e = R R e
Internptional Standard.

4 Description

4.1 | Types of AIS AtoN stations

Ther¢ are three/types of AIS AtoN stations as defined in Table 1. The AIS AtoN stations
optiohally include additional capabilities as defined in the-*Alternatives” comments col

Tablg¢ 2 describes the use of the messages.

o-that ‘
that

may
umn. ‘
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Table 1 — Description of AIS AtoN Stations

Requirements

Type 1 AIS
AtoN station

Type 2 AIS
AtoN station

Type 3 AIS
AtoN station

Alternatives Comments

Receiver for

Two receiving

query, processes for When RATDMA is not used, only
VDL receiver No receiver configuration, or autonomous one receiving process is required
control mode for autonomous mode.
functions only (RATDMA)
Transmitted - messages{Typest-2-and-3)
mes$ages 7 134T 3 ;
See Table 2.
Accgss mode for FATDMA & FATDMA and RATDMA (Type{3
Mesgage 21 FATDMA FATDMA RATDMA e
B
Accgss Mode for
mesgages other FATDMA & e e e
than |21, if FATDMA FATDMA RATDMA RATDNA6r
impl¢mented
CSTDMA (Type 3)

Conffguration /
cominunication
method

Standard sentences of Table 14

Physical interface defined by manufacturer

Defined by the manufacturer
standard sentences and optio|
using TAG Blocks.

vith
hally

None

The electrical and physical

Physmcal_ ti characteristics shall be defindd by
cominunication At least one shall be provided by the manufacttrer for | the manufacturer.

interface test. Not required for operatiofi (Fypes—t2and-3)

Tranbmit power Nominal 12,5 W As defined by the manufacturer

mitter
bility

Tran
cap

Dual-ehannel Frequency agile

Single-ehannel frequency

Syntpetic and

Notxequired

Yes(Types-1,2-and-3)

Virtupl AtoN
(I?;)\?il |eon|ng EPES-and surveyed position Surveyed position only (no ERFS)
uTC UTC-Bireet; indirect or semaphore

synchronisation

UTC Direct-enly

(Type 3)

Assignment

Shall™ot respond to assignment Messages 16 and 23

Interfogation

Shall-ret respond-te+ ion with the Message-15
21 of the Real AIS AtoN MMSI only.

Defaplt\initial

MMSI = 000000000
No schedule configured

No virtual AtoN configured

factory setting)

Radioparameters configuredper Tabte 6
No surveyed position
Encryption key = all zeros

AtoN status bits = all zeros
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Table 2 — Use of VDL messages

Msg. |Name of message |M.1371-5 R/P R/P ! T T Remark
No.
Ref. Type 2 Type 3 Output [Type 1&2| Type 3

0 Undefined None No No No No No Reserved for future

use

1 Position report A8-3.1 No Yes Yes No Opt Comm State
(scheduled) requires evaluation

if RATDMA enabled
Only implemented to
repeat active AlS-
SART messagds

2 Position report A8-3.1 No Yes Yes No No Comm -
(assigned) require aludtion

if RATDMA engbled
Y

3 Position report A8-3.1 No Yes Yes No No ‘ m State
(when °|n uires evalugtion
interrogated) r\fl/ if RATDMA endbled

4 Base station report |A8-3.2 No Yes Yes No '\HSD) Comm State

f requires evaludtion
]/ if RATDMA engbled

5 Static and voyage |A8-3.3 No No Yes No C) No
related data \Q/

6 Addressed binary [A8-3.4 Opt Opt Yes (?pt Opt Only if addresspd to
message Q own station

Q including virtua|
Q MMSIs associafed
s\ with own statiof, or
N
Y 0

7 Binary A8-3.5  |Opt ORtQQ) Opt No Opt
acknowledge R

8 Binary broadcast |A8-3.6 No | é o] Yes Opt Opt
message Q\

9 Standard SAR A8-3.7 N&O Yes Yes No No Comm State
aircraft position \Js‘ requires evaludtion
report \‘}(_, if RATDMA engbled

10 UTC and date A8-3% No No Opt No No
inquiry \’ .

11 UTC/ date O\ -3.9 No No Opt No No
response (')

12 Addresse Sty |A8-3.10 [No Opt Yes Opt Opt Only if addresspd to
related age own station

O including virtug|
% MMSls associafed
t O \(I)Vlth own statiof, or
Xz

13 Satety related AB-3.TT _|NO Opt Opt NO Opt
acknowledge

14 Safety related A8-3.12 [No Opt Yes Opt Opt
broadcast message

15 Interrogation A8-3.13 |[Opt Opt Opt No No Shall respond with

the Message 21 of
the Real AIS AtoN
MMSI only

16 Assigned mode A8-3.14 |No No Opt No No
command

17 DGNSS A8-3.15 |No Opt Opt No No

18 Standard Class B |A8-3.16 [No Yes Yes No No Comm State
equipment position requires evaluation
report if RATDMA enabled
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Msg. |Name of message |M.1371-5 R/P R/P Pl T T Remark
No.
° Ref. Type 2 Type 3 Output |Type 1&2| Type 3
19 Extended Class B [A8-3.17 [No No Opt No No
equipment position
report
20 Data link A8-3.18 |No No Opt No No
management
message
21 Aids-to-Navigation |A8-3.19 [No No Yes Yes Yes
report
22 Strarmret A8=3-26—iNo o Spt o o
management A
message A\
23 Group assignment [A8-3.21 |No No Opt No No (b<
command r\
O,
24 Static data report |A8-3.22 |No No Yes No No j']>')
(single slot, two f]/
parts) QQ
(9N'4
25 Single slot binary |[A8-3.23 |Opt Opt Yes Yes ('T/ Only if addressgd to
message Q’ own station
C) including virtua
Q/ MMSIs associafed
AN\ with own statiof, or
i ;
26 Multiple slot binary [A8-3.24 |Opt Yes Yes <( Yes Yes Comm State
message O requires evaludtion
\Q if RATDMA engbled
N
g\\)\ Only if addresskd to
own station
\QQ including virtua
R MMSIs associafed
\$ with own statiof, or
¢ :
27 Long-range AIS A8-3.25 Noo No Opt No No
broadcast message L\'
28 to p3|Undefined None ‘\\CNO No No No No Reserved for fyture
use
Key: T
R/P: Receive and pro internally, e.g. prepare for output via Pl, act upon the received information, and use
the received in@nation internally.
O: Output m @é content via Pl using PI VDM messages
T: Trans& by own station: "Yes" = required; "No" = shall not be transmitted
INF: Vv %essage will be output via Pl using a PI VDM message for information only. This function mlay be
<s/ essed by the configuration setting.
\V

4.2 Type 1 AIS AtoN station

4.21 i Characteristics

4.2.1.1 General

Type 1 AIS AtoN station has no receiver. It transmits on FATDMA slots given in its
configuration. Figure 1 shows the functional block diagram of a Type 1 AIS AtoN station.
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Type 1 AIS AtoN station

EPFS

Configuration

The

o

°
| >

. C
e 1
e d

421

The
statig

421

This

Controller AIS Tx

«-d--- T »|

|

| 1

1 _—

| Timing and

| sync device

|

1 Power

| BIIT supply

|

IEC

Figure 1 — Functional block diagram of a Type . 1/AIS AtoN Station

haracteristics of the type 1 AIS AtoN station are;:

ansmits using FATDMA,;
b receive capability, therefore:
cannot be configured via the VDL,
cannot synchronise to other stations;
bnfiguration interface as defined by the manufacturer;
P 5 W nominal transmitter power or as defined by the manufacturer;

lal channel transmission:
.2 Controller

controller compaoses Message 21 and ensures the correct operation of the AIS
n on the VDL,

.3 Timing and synchronisation device

device provides the time and synchronisation for the controller.

AtoN

421

4 Power supply

The power supply generates the internal voltages.

421

.5 BIT

The built-in integrity tests (BIIT) shall provide integrity monitoring.

421

Elect

.6 EPFS

ronic position fixing system (EPFS) provides the current position of the AtoN.
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4.21.7 Configuration

The interface used to configure the AIS AtoN station.

4.2.2 Capability

Type 1 AIS AtoN station is capable of transmitting Message 21 using FATDMA.

4.2.3 Type-1-AlS-AtoN-Station— Alternatives
4.2.3.1 Additional controller capability

In addition to Message 21, the controller shall compose optional output messages to the| VDL
using FATDMA as described in Table 3. No other messages are allowed.

NoTE| Also the Type 1 AIS AtoN station should not retransmit the addressed (binary message
(Mespages 6 and 12). The number of retries should be set to 0.

Table 3 — Summary of optional Type 1 AIS AtoN Station messages

Msg.|ID Message name Message description Application examples|
6 Binary addressed message Binary data for addressed Monitoring of AtoN lantern, gower
communication supply, etc.
8 Binary broadcast message Binary data for broadcast Meteorological and hydrologjcal
communication data
12 Addressed safety related Safety related datafor addressed | Warn AtoN malfunctioning
message communication
14 Broadcast safety related Safety related\data for broadcast | Warn AtoN malfunctioning
message communication
25 Single slot binary message Binary\data for addressed or Status report
broadcast communication

4.2.3.2 Configuration method

The ftype 1 AIS AtoN station may be configured using standard configuration sentgnces
(IEC61162-1 and as desgcribed in-ArrexA NMEA 1083:June 2012).

4.2.33 No EPF$S

When a surveyed-position is used, the EPFS may not be required.

4.2.3.4 TDMA transmitter (AIS Tx)

The TDMA _transmitter may operate on a Qinglp channel

4.2.3.5 External interface

The external interface(s) may be used for communication with external devices (for example
AtoN lantern, AtoN power supply, hydrological and meteorological instruments, etc.).

4.2.3.6 Synthetic and Virtual AtoN

The AIS AtoN station may be capable of transmitting Message 21 for synthetic and virtual AIS
AtoN.
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4.3

4.3.1

Type 2 AIS AtoN station

Fype 2-AlS-AtoN-Station Characteristics
Type 2 AIS AtoN station transmits on FATDMA slots.

Type 2 AIS AtoN station has a control receiver for messages containing configuration
sentences (see—Anrnex—B NMEA 0183:June 2012). Figure 2 shows the functional block |
diagram of a type 2 AIS AtoN station.

The

4.3.2

tr]

li
a

c
1
d

Configuration

External interface

TYpe 2 ATS AToN Station

EPFS

AlIS Tx

Controller

Control Rx

T

Timing and
sync device

BIT

Figure 2 — Functional block diagram of a type 2 AIS AtoN station

haracteristics of the type 2 AIS AtoN station are:

ansmits using FATDMA,;

mited receiver capability, therefore cannot maintain a slot map and cannot use RAT]

ccess scheme;

Power
supply

bnfigurationsinterface as defined by the manufacturer;

P 5 W néminal transmitter power or as defined by the manufacturer;

al channel transmission.

{"a,p_ahilify

IEC

DMA

A type 2 AIS AtoN station has the capabilities of a type 1 AIS AtoN station, with the addition
of a control receiver.

4.3.3

Control receiver

The type 2 AIS AtoN station shall have a receiver operating on an AIS channel for control
functions only.

4.3.4

Fype 2-AlS-AtoN-Station— Alternatives

The type 2 AIS AtoN station alternatives include all the type 1 AIS AtoN station alternatives as
described in Table 3.
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4.4 Type 3 AIS AtoN Station
4.4.1 Type-3-AlS-AtoN-Station Characteristics

Type 3 AIS AtoN station has AIS receive and transmit capabilities in accordance with
Recommendation ITU-R M.1371. Figure 3 shows the functional block diagram of a type 3 AIS
AtoN station.

:"'"""""TyEe'sKlsTAErTsTatEn """""" I
|

| T 7
|
1 i
| |
I v \
| AlS Rx :
: Configuration Controller 1
< > |
<~ Externalinterface | AIS Rx ;
1 4 1
| |
1 Timing and 1
| sync device |
| |
| Power 1
1 BIT supply |
| |
| |

IEC
Figure 3 — Functional block diagram of a type 3 AIS AtoN station

The ¢haracteristics of the Type 3 AIS-AtoN station are:

e rgceiving reception capabilitylen both AIS channels,
o iransmits transmission using FATDMA.

4.4.2 Type 3-AlS-AteN-Statio Capability

A tyge 3 AIS AtoN station has the capability of a type 1 AIS AtoN station, with the additipn of
AIS receivers.

4.4.3 AlS.receiver (AIS Rx)

The {ype 3

have two AIS (TDMA) receiving processes to produce and
maintath S . t

4.4.4 Type-3-AlS-AtoN-Station— Alternatives
4.4.41 General

The type 3 AIS AtoN station alternatives include all the type 1 and type 2 AIS AtoN station
alternatives, with the additions of 4.4.4.2, 4.4.4.3 and 4.4.4.4.

4.4.4.2 Additional controller capability

In addition to Message 21, the controller composes optional output messages to the VDL as
described in Table 4. No other messages are allowed, except repeating of SART messages,
see 5.4.
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Table 4 — Summary of optional Type 3 AIS AtoN Station messages

Msg. ID Message name Message description Application examples
6 Binary addressed message Binary data for addressed Monitoring of AtoN equipment
communication
7 Binary acknowledge message Acknowledge of addressed binary
message
8 Binary broadcast message Binary data for broadcast Meteorological and hydrological
communication data
12 Addressed safety related Safety related data for addressed | Warn AtoN malfunctioning
message communication
13 Safety related acknowledge Acknowledge of addressed safety
message related message
14 Broadcast safety related Safety related data for broadcast | Warn AtoN malfungCtioning
message communication
25 Single slot binary message Binary data for addressed or Status report
broadcast communication
26 Multiple slot binary message Binary data for addressed or Statugyreport
broadcast communication

4.4.j.3 Access mode
4.4.431 Message 21

Trangmits using FATDMA or RATDMA.

4.4.43.2 Messages other than Message 21

For gach message other than Message 21,-the type 3 AIS AtoN station may use FATDMA,
CSTDMA or RATDMA.

4.4.44 Indirect and semaphore synchronisation

A type 3 AIS AtoN station maycoptionally synchronise to other AlS stations using UTC indirect
synchronisation or other AlS.stations acting as semaphore.

4.5 | Optional direct configuration via VDL (types 2 and 3)

An AIS AtoN station can be configured via the VDL using Messages 6 or 25 with encrypted
binary data asdefined in Annex A.

The AIS AtoN station shall attempt to decrypt the binary data, and check that it is the intepded
recipjefit of the message before processing the message any further (see Table 5).

AES encryption with a key length of 128 bits is used to encrypt the configuration data over the
VDL. The manufacturer may implement a longer key length. This shall be mentioned in the
manual.

4.6 Optional configuration via VDL using chaining-ef AlS-AtoN-Stations
(Types2-and 3)

A chain of AIS AtoN stations allows for communication from ar configuring AlS-Base station

to AIS AtoN Stations that-are—remotelylocated—and may be unable to communicate directly
with the Base configuring AIS station. The messages are passed from station to station until

the intended recipient is reached, see Figure 4.

The concept requires an AIS AtoN station to have knowledge of other AIS AtoN stations in the
chain, namely its parent and all children below it in the chain. A “parent station” is a station
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that is in the direction of the-Base configuring AlS station. A “child station” is a station that is

directed away from a—Base configuring AIS station.

In order to prevent unnecessary

retransmission of the messages, each AIS AtoN station in a chain-may shall have only one
parent, but may have multiple children (this includes all synthetic and virtual AlS AtoN).

Messages 6-and or 25-are is used for the transfer of the encrypted binary field. It is assumed
that the whole chain has the same encryption key. The source ID and “MMSI of AtoN” fields of
Message 6 or 25-are is used to determine whether the received message is from a parent or

child

station. If not, then the received message is ignored.

When Message 6 is used, the destination ID shall be own station MMSI or zero. If the

desti

The
the s
confi
then
ID of
then

paremnt MMSI. Any other combination of known or unknown MMSI is(ignored (see Table 5).

AtoN
child

hation is zero, the message shall not be processed unless the source ID is the par&nt.

bncrypted binary data field is decrypted to obtain the function ID and “MMSI of Ato
ource ID of the message is set to the parent station ID and the function ID
juration, query request or function, and the MMSI of the AIS AtoN station.is in the ¢

N”. If
is a
hain,

the message shall be retransmitted, with the source ID set to its owndMMSI. If the squrce

the message is set to-the-station’s a child MMSI and the function ID\is"a query resp
the message shall be retransmitted, with the 2MMSl-of-AtoN” destination ID set t

haining i av-be-igho by-setting-the source 4P field to “@ @ @Q@@"
station shall attempt to decrypt the binary data—field, "and check that it,
en, is the intended recipient of the message, before processing the message any fu

bnse,
b the
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Figure 4 — VDL configuration decision tree

Received 25 Message 6 '\%asst:naﬁon Yes DAC No
=own
message number station A 990
Other Yes
Destination = 0
and source MMS|
= parent
‘k Yes
Unstructured ™ NO 4 )
type
Yes
A
Decrypt P Non configuration
message ‘ processing
4 $
Ignore No Extract
message Success “MMSI of AtoN”
A Yes
Source ID Fl = query MM of AtoN Y &5 Process
child response = own station message
Forward Source MMSI
to parent parent
A No "MMSI of AtoN” Yes q Forward
= child MMSI d to child
IEC
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s 1D e MMS|of AtoN . .
“||el|slls_art|en Action-by Own-Station
Fr EE'." E“EF' y FIEEI .
et st e . = .
query response AtoN- Station
p E : D- : _ : : : ,
; b S unction1D-=configuration-or query request or functiona
configuration o ecipient then-verily teded_eepets the cha ad.'e
qﬁue yFequesto transmit message with-source 1D -setto-own-station-MMS
Palrnn Eunction 1N — QOuun ctation If function 1IN — confioiiration or aory roouioct or Fllhr\fi(\na!’
ﬁ‘ ;
guery-request-or
eteeasd
child query response
Child Function 1D-= Intended
gqueryrequest-or
functional
Other lgnore lgnore P @)
N
Table 5 — Configuration of AIS\QtoN stations via VDL
RN
NJ
Slource ID Type of Message | “MMSI of AtoN2 |* Action by own station
according to from encry
function ID from binary fj
Table in A1 $
Z
Parent Query response Any Q\ Ignore
Parent Configuration, N&@wn station Verify that the destination ID = own MMSI or 0 ®, then
functional or \b verify intended recipient is a child and re-transmi
query request \\) message with source ID set to own station MMSI
yad A
Parent Configurationv Own station Verify that the destination ID = own MMSI or 0 °, then
functional\ d process
k‘
Parent Quer est Own station Verify that the destination ID = own MMSI or 0 °, then
send response with “MMSI of AtoN” = own statior
Child @e?y response Any Re-transmit message to the parent without changing
=~ the “MMSI of AtoN”
N\
Child é\') Configuration, Any Ignore
(') query request or
\Q/ functional
AN . . . . . .
Othe Configuratiomor Owrrstation Verify that thedestimatiom tD—=owm MSTthem
functional process
Other 2 Query request Own station Verify that the destination ID = own MMSI ?, then send
response with “MMSI of AtoN” = own station
Other @ Any Not own station Ignore
Other is any MMSI that is not a parent or child
Only check when Message 6 is used
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5 Requirements for AIS AtoN stations

5.1 Physical layer-requirement
51.1 Transmitter requirements
5111 Channel

The AIS AtoN station shall operate on dual channels, channel 1 and channel 2, in the VHF
maritime mobile service band, using 25 kHz bandwidth, according to the ITU Radio
Regulations, Appendix 18.

5.1.1[.2 Channel alternatives

The {ype 1, type 2 and type 3 AIS AtoN stations may transmit on a single channekonly, gither
chanpel 1 or channel 2.

5.1.13 Parameter settings

parameters required for an AIS AtoN station. For the meaning of;the symbols and addifional

Tablk 6 and Table 8 are derived from Recommendation ITU-R-M.1371 and givg the
information (footnotes), refer to the appropriate section of Recommendation ITU-R M.137(1.

Table 6 — Required parameter settings for.an AIS AtoN Station

Symbol Parameter name Setting (FATDMA, RATDMA) Setting (CSTDMA)
PH.RFR Regional frequencies Two channels between 156,025 MHz and 162,025 MHE
PH.A|S1 Channel 1 (default channel 1) 161,975 MHz
PH.A|S2 Channel 2 (default channel 2) 162,025 MHz
PH.BR Bit rate 9600 bps
PH.TB Training sequence 24 bits
PH.TET Transmitter settling time (transmit <1,0 ms <313 ps

power within 20 % of final:value.
Frequency stable to within-t1,0 kHz
of final value). Tested at
manufacturers declared transmit

power
Ramp down-time < 832 pus <313 ps
Transmission duration <80 ms < 23333 us
Transission delay No delay 2083 ps
Transmitter output power 12,5 W or as defined by manufacturer

In addition, the constants of the physical layer of the AIS AtoN station shall comply with the
values given in Table 7 and Table 8.

Table 7 — Required settings of physical layer constants

Symbol Parameter name Value
PH.DE Data encoding NRZI
PH.FEC Forward error correction Not used
PH.IL Interleaving Not used
PH.BS Bit scrambling Not used
PH.MOD Modulation Bandwidth adapted GMSK
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Table 8 — Modulation parameters of the physical layer of the AIS AtoN station

Symbol Name Value
PH.TXBT Transmit BT-product 0,4
PH.RXBT Receive BT-product 0,5
PH.MI Modulation index 0,5

5.1.1.4 Transmitter shutdown

An ajutomatic fransmitter shutdown shall be provided o ensure that transmission doe$ not
contiphue for more than 2 s. This shutdown shall be independent of-the-eperating-systert any
software.

5.1.1|.5 Transmitter-requirements characteristics

The fechnical characteristics as specified in Table 9 should apply to the TDMA transmitter.

Table 9 — Minimum required TDMA transmitter chanacteristics

Transmitter parameters Requirements
Carrigr power error +1,5 dB (normal), £3 dB (extreme)
Carriger frequency error +500 Hz (normal), £1000 Hz (extreme)

Slott¢d modulation mask -25 dBc Afc < £10 kHz
-60 dBc +25 kHz < Afc < +62,5°kHz

Trangmitter t.est sequence | < 3400 Hz for bit 0, 1 (normaland extreme)

and modulation accuracy 2400 Hz + 480 Hz for bits, 2, 3 (normal and extreme)

2400 Hz + 240 Hz for\bits 4... 31 (normal, 2400 Hz + 480 Hz extreme)

For bits 32 ...199

1740 Hz + 175-Hz (normal, 1740 Hz + 350 Hz extreme) for a bit pattern of 0101
2400 Hz(¥)240 Hz (normal, 2400 Hz + 350 Hz extreme) for a bit pattern of 000041111

Trangmitter output power Power.within mask shown in Figure 5 and timings given in Table 12
versys time

Spurious emissions %36 dBm 9 kHz... 1 GHz
-30 dBm 1 GHz... 4 GHz

5.1.2 Receiver requirements

The llechnical characteristics as specified in Table 10 should apply to the TDMA receivers.
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Table 10 — Required receiver characteristics

Required Type 3 (TDMA receiver) Type 2 (control receiver)
result
Receiver (Max PER
parameters or . Unwanted . Unwanted
absoll{te Wanted signal signals Wanted signals signals
level in
dBm)
-107 dBm normal =97 dBm normal
-104 dBm normal -94 dBm normal
Senditivity 20% at + 500Hz offset - at £+500Hz -
-101 dBm offset
extreme -91 dBm extreme
Errof at high 2% =77 dBm - —-77 dBm -
inpuf levels 10% -7 dBm - -7 dBm -
-111 dBm -107 dBm
Co-channel 20% -101 dBm -111 dBm at -91 dBm -107 dBm 4t
rejeqtion
+1000Hz offset +1000 Hz offset
Adjagent channel | 5, -101 dBm -31 dBm 291 dBm -31 dBm
selegtivity
Spurjous
resppnse 20% -101 dBm -31 dBm -91 dBm -31 dBm
rejedtion
Intermodulation
resppnse 20% -101 dBm -36 dBm -91 dBm -36 dBm
rejedtion
-23 dBm -33 dBm
. <5 MHz <5 MHz
Blocking and 20% -101 dBm ( ) -91 dBm ( )
desensitisation -15 dBm -25 dBm
(> 5 MHz) (> 5 MHz)
-57 dBm or
less
(9 kHz+
Spurjous 1 GHz) ) ) ) )
emissions —-47 dBm or
less
(1 GHz-
4 GHz)

5.1.3 Power consumption

The manufacturer shall state the average power consumed by the AIS AtoN station under
defined test conditions.

5.1.4 Environmental requirements
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The manufacturer shall declare the category for durability and resistance to environmental
conditions (e.g. durability and resistance to environment, electromagnetic emissions, and
immunity to electromagnetic environment) for the EUT as specified in IEC 60945.

5.2
5.2.1

The |

The |

Link layer-requirements
General

ink layer specifies how data shall be formatted and transmitted on the VDL.

ink layer requirements are referenced to Recommendation ITU-R M.1371.

5.2.2

5.2.2,

5.2.2,

The
M.13
most
shall
IDO
forfy

Page

lfthe
Anng

5.2.2

An A
the M
AlS A

123 to signify that the message is transmitted from a position other than that provid
the essage. All parameters of all virtual and synthetic AIS AtoN messages sha
configurable.

5.2.212 Additional messages

In ad

with

AIS Messages
1 Message 21 format and content
1.1 AtoN status bits

AIS AtoN station shall broadcast Message 21, as defined in Récommendation |
71. In Message 21, the status bits (7 6 54 3 2 1 0) are numbered so that bit 7 i
significant bit, and bit 0 is the least significant bit. The first.three bits (i.e. 7, 6 a
be used to define a page ID. The page ID can range from 0 t0°7, allowing 8 pages.

rU-R
5 the
nd 5)
Page

shall not be used for the regional/international applicatien.=Page-1Ds—1-to-6-are-resgrved

ture-use-

: b 1 | ‘9
x B defines AtoN status bit pages.

1.2 Virtual and Synthetic AIS"/AtoN message

S AtoN station, when broadcasting Message 21 for virtual and synthetic AtoN, shal
MSIs allocated to the virtual' and synthetic AtoN as issued under the same series fo
AtoN stations. For synthefic AIS AtoN messages, the repeat indicator field shall be 5

dition.do.Message 21, the AIS AtoN station may transmit other messages, in accord
Recommendation ITU-R M.1371. These are summarised in Table 2.

| use
real
et to
din
| be

ance
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5.2.3 Synchronisation
5.2.3.1 General

Synchronisation is used to determine the TDMA frames and individual slots so that the
transmission of the AIS message is performed within the desired slot. The synchronisation for
the AtoN AIS station shall be UTC direct.

If UTC direct synchronisation is lost, the AIS AtoN station shall cease transmitting or
optionally behave as declared by the manufacturer.

5.2.3[2 Optional indirect synchronisation

Whenp UTC synchronisation has failed, the type 3 AIS AtoN station may use.vindirect
synchronisation or synchronise to a station acting as a semaphore.

5.2.3.3 Synchronisation accuracy

The transmission timing error, including jitter, of the AtoN AIS shall/be) within the limits as
defined in Table 11, referring to an ideal transmission as defined by’ ’Récommendation ITU-R
M.13[71.

Table 11 — Maximum allowed time<error

Synchronisation mode Maximum allowed time error
UTC direct synchronisation + 1 bit (#7104 ps)
UTC indirect synchronisation +3.bits (£ 312 ps)
Semaphore synchronisation + 3 bits (+ 312 ps)

5.2.j VDL access schemes
1

5.2.4. General

The AIS AtoN station shall use;’FATDMA (or RATDMA only for Type 3) for the transmissipn of
Mesdage 21.

The AIS AtoN stationumay optionally transmit Messages 6, 7, 8, 12, 13, 14, 25 and 26] The
maximum length ,of-Messages 6, 8, 12, and 14 is three slots per message when Using
FATIDMA or RATDMA (if implemented). CSTDMA may be used for one-slot messages only.

To enpsuresa-consistent slot range, the message transmission slot interval valid range is 3[/5 to
324Q000slots. The interval shall evenly divide a minute, hour, or day, and shall be an infeger
numbecief slots. This results in the following valid intervals:

e seconds: 10,12, 20, 30;
e minutes: 1, 2, 3, 4, 5,6,10,12,15, 20, 30;
e hours:1,2,3,4,6, 8,12, 24.

5.2.4.2 Type 3 AIS AtoN station

The type 3 AIS AtoN station shall use FATDMA and may use RATDMA (if implemented) for
Message 21. The type 3 AIS AtoN station shall use the VDL access scheme defined by its
configuration.

Single slot binary and safety-related messages may be transmitted using FATDMA, RATDMA
or CSTDMA, if implemented.—{—an—acknowledgement—procedure—is—implemented—the
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When enabled, acknowledgement Messages 7 and 13-sheould shall be transmitted within 4 s
of receiving Messages 6 and 12 using FATDMA, CSTDMA or RATDMA. When
acknowledgement is enabled, transmission of Messages 6 and 12 shall be repeated if no
acknowledgment is received within 4 s of each transmission (up to 3 times).

5.2.4.3 FATDMA VDL access

Slot reservations made by Message 20 shall be ignored when scheduling an FATDMA
transmission, since the base station may be reserving them for use by the AIS AtoN station.

5.24.4 RATDMA VDL Access

RATDMA shall use slots according to Recommendation ITU-R M.1371.
The AtoN shall monitor the VDL for a minimum of 1 min before RATDMA transmisSion.

When receivers are not operating continuously, slots reserved by a recegived Message 20
shalllbe observed with an extended time out of between 12 h and 24 h.cAdditionally recdivers
shall|lbe turned on for 7 consecutive minutes at power on and at least'ance per 12 h peripd to
allow latest FATDMA reservations to be captured.

The ptart slot defines the first slot of the RATDMA selectiodinterval. If the start slot is not
defined, then it is randomly selected, which is the default behaviour when scheduling
transjmissions using RATDMA.

5.2.j.5 FATDMA and RATDMA VDL access
5.2.45.1 Transmission timing

The {ransmitter shall begin transmission by.turning on the RF power after slot start (T)| The
unit ghall and reach -3 dB before Ty (se&*Figure 5).

The fransmitter shall be turned offCafter the last bit of the transmission packet has left the
trangmitting unit; nominal transmission end is T,.
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Figure 5 — Power versus time mask
The access to the medium is performed as shown.in Figure 5 and Table 12.
Table 12 — Definitions of timing for Figure 5

Refefence Bits Time in ms Definition

Ty 0 0 Start of transmission slot. Power shall not exceed -50 dB off P
before T

Ty 0-6 0-0,624 Power exceeds —-50 dB of P

Ty || 6 0,624 Power shall be within +1,5 dB or -3 dB of P

75, 8 0,8324 Power shall be within +1,5 dB or -1 dB of P,

Te 104 — 748 | 10y833 — 77,917 Power shall remain within +1,5 dB or -1 dB of P during thg
period Tg, to T¢
The T can vary depending on message type, data content gnd
bit stuffing bits from minimum 104 bits for the shortest possiple
message (Message 14 and no text content) to maximum lenfjth
of 740 bits for a three-slot message.
Te shall not exceed,;
e 236 bits for a one-slot message
e 492 bits for a two-slot message
e 748 bits for a three-slot message
A station may occupy at maximum three consecutive slots for
one continuous transmission. Only a single application of the
overhead (ramp up, training sequence, flags, FCS, buffering) is
required for a long transmission packet. The length of a long
transmission packet should not be longer than necessary to
transfer the data; i.e. the AIS should not add filler.

Te 112 - 756 [11,667 — 78,787 Power shall be -50 dB of P, and stay below this

G 256, 512 26,667 one slot TX Start of next transmission time period
or 768
53,333 two slot TX
80,000 three slot TX
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5.2.4.5.2 Link sub-layer 1: medium access control (MAC)

Refer to Recommendation ITU-R M.1371 and 5.2.3 for synchronisation.

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

Refer to Recommendation ITU-R M.1371.

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

Refer to Recommendation ITU-R M.1371.

2016

5.2.4].6 CSTDMA VDL access mode

The |operation of CSTDMA in the AIS AtoN station shall be in accdrdance
Recdmmendation ITU-R M.1371 and tested according to IEC 62287-1, however the AIS
statign is allowed to use the same transmit power setting for CSTDMA as.'for RATDMA
FATDMA.

All CETDMA transmissions shall be limited to one slot.

5.2.5 Autonomous mode

5.2.5.1 General

The AIS AtoN station shall always operate autonomously and determine its own schedu
transmission of its messages based on its configuration. The station shall automat
resolve scheduling conflicts with other stations whenh using CSTDMA and RATDMA.

5.2.5,2 Message 21 reporting intervals

In aqcordance with ITU-R M.1371, theCdefault reporting interval for Message 21 shall
min. [This shall be configurable to otherreporting intervals.

The AIS AtoN station shall be. configurable to decrease the reporting interval for Messag
wher the AtoN is off-position:

5.2.53 Channel operation

TI IS AtoN-Stai | identified in_thi I _

5.2.5.3.1 Reporting modes for Message 21

The [AIS(AtoN station shall transmit Message 21 at the configured reporting interval.

with
AtoN
and

e for
cally

be 3

e 21

indicpted’in Figure 6, transmissions shall be:

As

Mode A operation: Message 21 transmission alternates between channel 1 and chan

nel 2

in a subsequent frame that is nominally one reporting interval later. Message 21 content is

updated for each message, or

Mode B operation: the same Message 21 transmitted on channel 1 and channel 2 in quick
(nominally 4 s) succession. The first transmission of each Message 21 may be on either

channel 1 or channel 2. The second transmission shall be on the other channel, or

Mode C operation: Message 21 transmitted on a single channel, either channel
channel 2. Message 21 content updated at each reporting interval.

1 or
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Mode A

Mode B

*) Ch 2 I 77777777777777777777 I 77777777777777777777 I 77777777777777777777 I

Ch 1
Mode C or ”I 777777777777777777777777 I 77777777777777777777777 I 77777777777777777777777 IW
Ch 2
|
Reporting interval > Reporting interval > Reporting interyal - Time
(*) Mode B may start
on Ch 1orCh2 Eachlrepresents transmission of Message 21 IEC

Figure 6 — Reporting modes for Message 21

5.2.5.3.2 Single channel operation for Message 21

The type 1 and type 2 AIS AtoN stations shall.tfransmit on the designated channel Using
FATIDMA slots of the selected frames in the UTC. hour (as per mode C, Figure 6).

5.2.6 Electronic position fix system
5.2.6/.1 Position source

An EPFS shall be used as the source for AtoN position reporting unless a surveyed position is
used

If the¢ internal EPFS is a- GNSS receiver, it shall meet the following requirements of the
IEC 61108 series: posifion accuracy, acquisition, re-acquisition, receiver sensitivity] RF
dynamic range, interference susceptibility, position update, failure warnings, status indications
and integrity flag, provide a resolution of one ten-thousandth of a minute of arc and use WGS
84 datum.

If angther type of EPFS is used, then it shall meet the requirements of the applicable standard
and yse WGS 84 datum.

5.2.6.2 Augmentation systems

The EPFS may be capable of being corrected using any suitable augmentation system (for
example, SBAS, radio beacon DGNSS, evaluation of Message 17, etc.). The manufacturer
shall declare which augmentation systems can be used, and that the augmentation system
does not adversely affect Message 21 transmissions.

The manufacturer shall declare if the EPFS is not capable of being corrected.

5.2.6.3 Invalid position

If the EPFS device is unable to provide a valid position fix, then the reported position shall be
longitude = 181° = not available = default and latitude = 91° = not available = default and the
time stamp field shall be set to a value of 63.
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5.2.6.4 Off-position monitoring

If the floating AtoN is within its on-position limits, the off-position indicator shall be set to “0”
in the transmitted Message 21.

If a floating AtoN is off-position, the AIS AtoN station shall identify this condition and the off-
position indicator shall be set to “1” in the transmitted Message 21. The reporting interval
when the AIS AtoN station is off-position shall be determined by its configuration (see
5.2.5.2).

5.2.6.5 Position source alternatives for types 1, 2 and 3

If a erveyed position is used, an EPFS is not required.

When a surveyed position is used, the latitude and longitude fields of theOtransnpitted
Mesgage 21 shall contain the surveyed position, the “type of electronic positioh fixing dejvice”
is sef to “7” (surveyed), the “RAIM-Flag” field is set to “0”, the off-position jindicator field is set
to “0] and the “position accuracy” field is set in accordance with the accuracy of the surveyed
positlon (i.e. “1” if better than 10 m, otherwise “0”).

5.2.7 Built-in integrity test

U

The [AIS AtoN station shall have a built-in integrity test\(BlIT) process which testg for
cond|tions as described in Table 13. If standard configuration sentences are used| the
warn|ng/notification conditions shall be sent via sentenCe ADS. The-ADS-sentence-shoujd-be

eu%prttkas—de#ned—by The manufacturer may optionally output an ALR sentence using the
alarm ID defined in Table 13.

The health flag in the AtoN status bits defingd in Annex A shall be set if any of the|BIIT
cond|tions in Table 13 are detected.

Table 13 — AIS AtoN'Station reaction to BIIT conditions

Alarm Alarm
Alarm ID Condition een&ﬂonl I.I y eewen Reaction of the AIS AtoN station
exceeded | exceeded
001 AIS: Tx malfunction A \ Stop transmission
002 AIS: antenpmia VSWR exceeds limit A V Continue operation
it ’ ‘

003 AlIS:(Rx.Channel 1 malfunction A V Stop RATDMA and CSTDMA
transmissions on affected chamnel

004 AIS: Rx Channel 2 malfunction A \ Stop RATDMA and CSTDMA
transmissions on affected chafnel

006 AlS-goneralfaiire A M Stop-transmission

007 AIS: direct synchronisation failure A V As defined by manufacturer

026 AIS: EPFS failure A \ Continue operation

037 AIS: synchronisation lost A V As defined by manufacturer

038 AIS: DGNSS input failed A V Continue operation

A-—alarm.
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5.3
5.3.1

Requirementisfor-the Configuration method

General

The configuration method shall be as defined by the manufacturer and held in non-volatile
memory.

Configuration may use standard configuration sentences either directly or via the VDL. Query
for the encryption key is not allowed. The configuration method shall:

e configure the content for Message 21;

e C
th

e C

e C

bnfigure transmission parameters for Message 21 and any other messages supports
e manufacturer;

bnfigure the behaviour of the AIS AtoN station when synchronisation is lost;

bnfigure the behaviour of the AIS AtoN station when off position.

The manufacturer shall provide a means to verify configuration and version, information g

AlS 4

5.3.2

5.3.2,

Fhe{

Stan
confi
AlS 4

Thes|
confi
requi

A\toN station.

Alternative for types 1, 2 and 3
1 Standard IEC 61162 sentences General

. : | b f IEC 61162 sories.

lard Pl sentences Table 14 provides an overview of the sentences that may be ussd
guration of AIS AtoN applications. It includes-existing sentences from IEC 61162-1

A\toN specific sentences-asprovided-in-AnnexA given in NMEA 0183:June 2012.

e standard sentences shall be implemented to provide at least one standard methg
puration. Sentences which suppéft an optional, not implemented, function arg
red.

It is possible to implement thes€,sentences using a separate interface unit that communi

with

he AtoN unit with a proprieétary communication method.

ed by

f the

d for
and

d for
not

cates
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Table 14 — Standard sentences

Sentence Input NAK Output Description / Comments
Formatter required
Type 1 | Type 2 | Type 3 with Type 1 | Type 2 | Type 3
AlS AlS AlS Invalid AlS AlS AlS
AtoN | AteN | AtoN Input AtoN | AtoN | AtoN
n n n n n n

ABK* X X X Acknowledgement message

ABM= X X X N Addressed binary message

ACF X X X Y Q Q Q General AIS AtoN station
configuration

ACG X X X Y Q Q Q Extended general AlS ‘AtoN
station configuration

(ACE) ©

AFB? X X X Y Force broadcast

AID X X X Y Q Q Q Configure or.€¢hange MMSI

BBM] X X X N Broadeast binary message

CBR{® X X X Y Q Q Q Configure broadcast rates fpr
AlS AtoN station messages|

(AAR)®

CEK X X Y Q (87 Define encryption key

(AKE) ©

COP X X Y Q Q Receiver turn on times

(ARW) ©

DCR Y Q Q Q AtoN station function capaljility
see Table 15

(AFC) © ( )

FSR X X Optional

MCR X X X Q Q Q Proprietary AtoN-contro}

MEB] X X X Y Message payload rebroadcast

(MPR) ©

NAK X X X Output when a command fdjils to
execute

SPO X X Y Q Q Optional

TSk X Q Q Q Configure prohibited-slots

VDM X X X X X VHF data link message

VDO3 X X X VHF data-link own-vessel
message

VER Y Q Q Q Version

VSI X X Optional

*See 61162-1.

X: Indicates input to or output from the AIS AtoN station.

Q: Indicates that the sentence may be externally requested using the IEC 61162-1 standard query-sentences
method.

@ For Message ID index within the AFB, CBR, and MEB sentences, the following interpretation applies: for
normal schedules a Message Id Index of 1... 7 shall be used and 0 shall be used for special cases like single
messages.

CBR uses slots for the definition of the RATDMA slot interval in place of seconds.

¢ Sentence formatters in parenthesis are legacy sentences which performed a similar function but should not be
used for new designs (See NMEA 0183:June 2012).
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Table 15 — DCR Capabilities

Bit position Capability
0 Type 1
1 Type 2
2 Type 3
3 FATDMA
4 RATDMA
5 CSTDMA
6 Direct VDL configuration Message 6 Q
7 Direct VDL configuration Message 25 Q}/
8 Chaining VDL configuration Vo)
51;0 :TC indir:t q;nVQ\
essage 6/7 .
11 Message 8 [\ y
12 Message 12/13 ’_q:,b
13 Message 14 C
14 Message 25 i \Q/V
15 Message ?66\ )
16 Dual Cpafipel
17 virtifal AfoN
18
19 -99 V\Q’) R‘eserved for future use
100 — 127 Q\) Manufacturer defined

COP|sentence limitations are as folbws:

°
n

tart time = shall be an mKe\ minute value.

me interval between pg;l’ods = shall not be greater than 1 week (604 800 s), shall npt be
gher resolution than 1 min, and the interval shall evenly divide an hour, day or He an
teger number of@‘ This results in the following valid intervals:

minutes: 2(2 4,5 6,10,12,15, 20, 30:
hours: 3 4.6, 812, 24:

- day@34567
D

ur&t/(j of period = shall be an integer minute value with a maximum of 24 h.

]
> -

| =

A N r\ bEllldllbe ublllg redsull bUUC I I blldll UB gCIICIdLUU II d T10T1= bUIIIUIIIIIIIg pdardirec er iS
entered with the NAK descriptive text “invalid interval”’, and the COP shall be ignored.

5.3.2.2 Optional TAG block sentences

In case of introducing an AIS AtoN station in a shore-based network, the TAG block functions
may be used to support station identification, routing of sentences, additional information and
grouping of sentences.

The sentences described in Table 16 are used to configure the TAG block functions.

If the TAG blocks are implemented, all functions according to Table 16 shall be supported.
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Table 16 — Optional TAG Block functions

different Source-identifications
for input filtering

Sentence Associated parameter Required input function Required output function

CPC “c” = Unix time parameter | No evaluation on input Output of time tag (current UTC
required time) with all output sentences, 0 if

not available. Required accuracy of
+1 s.
CPD “d” = destination- Filtering of input sentences Output of destination-identification
identification based on own Ul (configured tag in all responses.
by SID sentence)

CPG® “g” = sentence Grouping No evaluation required Grouping of related sentences,
MDOM and \/DO ith 2 \/Sl cant ce
and multi-part sentences.

CPNP “n” = line count No evaluation required Output of line count tagmith-all
output sentences.

CPS “s” = source-identification | Filtering of input sentences Output of Source-identification fag
based on Source- with own Ul attaCthed to NAK
identifications configured by responses or¢to all output
TBS sentence sentences,

TBR TAG block report request Response with at least CPD, No TBRyoutput.

CPG, CPS, CPC, CPN
TBS “s” = Source-identification | Configuration of at least 5 Response on query for TBS.

a8  Tlhe minimum required: group-code increment = 1. The reset eyefify= 0. Initial group code = 1. Group fode
limit = 1 — 999999999.

Tlhe minimum required: count Increment = 1. The reset event= 0. Initial line-count = 1. Line-count limit § 1 —
999 999999.

5.3.3 Chaining of AIS AtoN stations

The AIS AtoN station may support chaining to communicate messages to other AIS JAtoN
statigns (see 4.6).

No aflditional IEC 61162-1 sentences are required to support this functionality.

5.4 | Repeat broadcast of active AIS-SART message

A tyge 3 AtoN may optionally implement repeat functionality for active AIS-SART messages.
Whenp implementedy\.ip shall follow rules set forth in 4.4.3 of IEC 62320-3:2015, which prpvide

for only one message from the active AIS-SART burst to be repeated.

5.5 | Otherurequirements

5.5.1 Additional features

Additional features shall not adversely affect the transmission of Message 21.

5.5.2 Manufacturer’s information

The information shall describe:

o factory default MMSI:

e external interfaces;

e configuration of the AIS AtoN station;

e hardware and electrical specifications;

e average power consumption;

e implementation method for firmware upgrades.
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5.5.3 Marking and identification
The AIS AtoN station shall be marked with the following information:

e identification of the manufacturer;
e model identification;

e serial number of the unit; and

e operating voltage.

The title and version of each software element included in the installed software system shall

be efthrermmarkedomtheequipment or—=gispayet—or—cormmang output o reguest usinmy the
VER |sentence.

5.5.:| Additional connection points
1

5.5.4, Protection

The pumber of connection points (USB ports, disc drives, wireless cognection, etc.) shgll be
limitdd to the absolute minimum required specified by the manufactuner/for operation, Iithime
mainfenance and support. All superfluous other points shall be plaegked e.g. by software or
physjcally disabled.

5.5.4.2 Executable program file verification
Execption of any type of files from external data sources shall only be possible after passing

an guthentication process as defined by the mapufacturer before accessing execufable
contgnt.

6 Tests of AlS AtoN stations—Method of measurementandrequired-resulis

6.1 General

Physjcal test parameters and  testing subject to national requirements may ovegrride
parameters stated below.

6.2 Test conditions
6.2.1 Normal test ‘conditions

6.2.1}1 Temperature and humidity

Temperaturerand humidity shall be within following ranges:

Tempefatlre +15 °C to +35 °C
Humidity 20% 10 75 %

6.2.1.2 Power supply
The normal supply power used for the tests shall be in accordance with the nominal power of
the EUT declared by the manufacturer and taking into account the variations set by local

safety regulations concerning power supplies, for example IEC 60950, as applicable in many
countries.

6.2.2 Extreme test conditions

Extreme test conditions are as specified in IEC 60945. Where required, tests under extreme
test conditions shall be a combination of:

e dry heat and the upper limit of supply voltage applied simultaneously; and
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o low temperature and the lower limit of supply voltage applied simultaneously.
6.2.3 Standard test environment

The EUT is tested in an environment using test equipment to measure the transmitted
messages. The EUT will be configured via the configuration interface prior to the tests.
Operation is checked on channels in the maritime mobile band. Refer to Figure 7.

i Target :
! simulator !
! % | Fmm == m s s —— === N 1
' b Test installation 1
’ y | =
| i 1
1 ! 1
: [ 1
| - - | |
: . I I I
| | 1
| : 1 1
1 ! 1
: > (| 1
I g - . : I |
! » N 1 1
: | 1
1 : 1 1
1 ! 1
: [ 1
1 71 1
1 : 1 1
: 1)1 1
' y E Configuration interface
! or Pl
Message input, Message output, i -
configuration docun?entatign S ! Data input and
‘\ | dlfplayI
! externa
A | evaluation
) \O : (Laptop)
R IEC
Figure 7 — Block diagram of AIS AtoN test setup
6.2.:| Test signals
6.2.4.1 Standard test signal number 1
A series ©f)010101 as the data within an AlIS 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).

DI L Lol L ('l (] (] bl (] £ 1l AL £
The I STTOUTU DT T4d1TTpeu up diMfu UUOWIT OTT CTIUICT S©TTU OT UTC ATO TITCSS54dyt TTalllc.

6.2.4.2 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.

NOTE When transmitters-may have limitations concerning their maximum continuous transmit
time and/or their transmission duty cycle—-is—irtended-that, such limitations—are should be
respected during testing.


https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

IEC 62320-2:2016 RLV © IEC 2016

6.2.4.3

—41 -

Standard test signal number 3

A pseudo random sequence (PRS) as specified in Recommendation ITU-T 0.153 as the data
within an AIS message frame with header, start flag, end flag and CRC. 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.

6.2.4.4

Standard test signal number 4

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 17.

NRZI shall be applied to every packet. After sending packets 1 and 2, the notional injtial [state
of the NRZI process shall be inverted and then packets 1 and 2 repeated.
Betwgen 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.
Packet 1 Packet 2 Packet 1 Packet 2 |—
Invert initial NRZI state here
EC
Figure 8 — Format for repeating four-packet cluster
Table 17 — Content of first two packets
PacHet Parameter | Bits | Contents Comment
1 Training 22 0101....0101 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 | Pseudo random As per Table 18
CRC 16 Calcutated
End flag 8 04141110
2 Training 22 1010....1010 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 | Pseudo random As per Table 18
CRC 16 Calculated
End\flag 8 01111110
Table 18 — Fixed PRS data derived from ITU-T O.153
Address Contents (HEX)
0-7 0x04 0xF6 0xD5 0x8E OxFB 0x01 0x4C 0xC7
0000.0100 |{1111.0110 |1101.0101 |1000.1110 [1111.1011 |{0000.0001 |0100.1100 |1100.0111
8-15 0x76 0x1E 0xBC 0x5B OxE5 0x92 0xA6 0x2F
0111.0110 |0001.1110 |{1011.1100 {0101.1011 |1110.0101 |{1001.0010 |[1010.0110 |[0010.1111
16-20 0x53 0xF9 0xD6 OxE7 0xEO 21 bytes = 168 bits
0101.0011 |{1111.1001 [1101.0110 |[1110.0111 |1110.0000 |(* 4 stuffed bits), CRC = 0x3B85
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Arrangements for test signals applied to the receiver input

2016

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.

This requirement shall be met irrespective of whether one or more signals using a combining
network are applied to the receiver simultaneously.

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

The
shall

6.2.6

Whenever needed and in order to facilitate measurements on the receiver;jan encoder fg
system shall accompany the EUT, together with details of the/normal modul
procgss. The encoder is used to modulate a signal generator for use as|a test signal sour

data

Com

6.2.7

If the

shall
ment

6.2.8

In thi

6.2.9

Tests

be negligible.

Encoder for receiver measurements

blete details of all codes and code format(s) used shall be given.

Waiver for receivers

may be waived apart from the receiver sensitivity test in 7.2.1.1. The test report
jon-this contain any manufacturer declaration(s).

Impedance

s standard, the term "50 Q" is used for a 50 Q non-reactive impedance.

Artificial antenna (dummy load)

shall be carried out ‘using an artificial antenna, which shall be a non-reactive

radiating load of 50 Q connected to the antenna connector.

cffects of any intermodulation products and noise produced in the test signal solirces

r the
lation
ce.

EUT has two TDMA receivers, and the manufacturer declares that both TDMA recelivers
are idlentical, the test-shall may be limited to one re€eiver and the test for the second rec

eiver
shall

non-

IOTElL Some of the méthods of measurement deseribed-inthis standard for the transmitter(s) alow—for two—or
NOHE= 3% HhRe—methpas—ormeastrement-aescrHbeaH—tHs—SstanaaratorthetaRsmitte S aHowW+Hor{w f
more Hifferent test setoups inorder to perform-those measurements he correspondinaficuresHHustrate thdarefore
mof pHierepttest-sepdpsi-oraertoperrormthosemeasdrements—h FresponaingHguresHiustratethgretor
one nhrticular tastecetrun and are given as examples In manv of those fiaures nower attenuators (nroviting g
ohepprHctartesSi=s 8 up,ahcareghveRasexampieS— a0+ thoseHgureS—powerateRdator s (provigihg—a
non-rdactive nop=radiatinaload of 50 O to the antenna-connectorl-have been-shown hese agttenyators—ake not
RoR-FgacthveRoA~aaatiRg1oaa—o+ to—theahtenha ARectorhnave—>o A—SAowWh—hese attendators = ROt
"artifidial antennag" as defined in 8 2 Q9 he method of measurement used should be stated in the test renort
aFtHdia—ateas—as ceHheaHh-b=v—hRe-metnocorHmeasurement dseasnothcoe-state e testFepoft

All tests shall be performed using the standard port(s) of the EUT, where provided. Where
access facilities are required to enable any specific test, these shall be provided by the
manufacturer.

6.2.1

1 Modes of operation of the transmitter

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

Alternatively, the method of obtaining an unmodulated carrier or special types of modulation
patterns may also be decided by agreement between the manufacturer and the test
laboratory. It shall be described in the test report. It may involve suitable temporary internal
modifications of the equipment under test.
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6.2.12 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as indicated in Table 19.

Table 19 — Maximum values of absolute measurement uncertainties

Parameter Maximum value

RF frequency 1 x 1077
RF power +0,75 dB
Adjacent channel power +5 dB
Conducted spurious emission of transmitter +4 dB
Conducted spurious emission of receiver +3 dB
Two{signal measurement +4 dB
Threp-signal measurement +3 dB
Radipted emission of transmitter +6 dB
Radipted emission of receiver 16 dB
Tranpmitter attack time +20)%
Tranpmitter release time +20 %
Tranpmitter transient frequency (frequency difference) +250 Hz

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

The |nterpretation of the results recorded in_a’test report for the measurements describ
this gtandard shall be as follows:

a)
b)

c)

7

7.1
7.1

the measured value related to the corresponding limit shall be used to decide wheth
equipment meets the requirements of this standard;

ed in

Er an

the actual measurement uncertainty of the test laboratory carrying out the measuremgents,

for each particular measurement, shall be included in the test report;

the values of the actual ‘measurement uncertainty shall be, for each measurement, ¢qual

te or lower than the_ figures given in this clause (absolute measurement uncertainties)
AlS-AtoN-Station RF tests

RF-tests(transmitter-andreceiver) TDMA transmitter

A Geheral

4l - b b ('l (NN e - n i) ) £ (] bl L o b
Unleob UUIeTwist stdlcu, dil trdristimic’ tests stidall UE PeTTuTTIimed at uic THnyricst puwel STl

7.1
7.1

.2 Frequency error

.21 Purpose

The frequency error of the transmitter is the difference between the measured carrier
frequency in the absence of modulation and its required frequency.
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7.1.2.2 Method of measurement

The

a) the equipment shall be connected as illustrated in Figure 9;
b) the carrier frequency shall be measured in the absence of modulation;
c) the measurement shall be made under normal test conditions and extrenie test condit

d) the test shall be performed on the lowest operating frequency and the highest oper
frequency as declared by the manufacturer.

7.1.2,.3 Required results

The
undef extreme test conditions.

7.1.3 Carrier power
7.1.3]1 Purpose

The
load during a radio frequency cycle. The rated power shall be nominally 12,5 W or as dec
by the manufacturer. The carrier powgriyaccuracy shall be tested at the nominal lev
12,5 W or the level declared by the manufacturer.

7.1.3.2 Method of measurement

The

a)
b)
c)

d)

e)

Transmitter
under Power attenuator Frequency
test meter

\ 4

\ 4

IEC

Figure 9 — Measurement arrangement for frequency error

easurement procedure shall be as follows:

frequency error shall not exceed +0,5 kHz, under norfmial test conditions and 1

ransmitter carrier power conducted (Pg)\is the mean power delivered to a nominal

easurement procedure.shall be as follows:

the equipment shallbe connected as illustrated in Figure 10;
the carrier power shall be measured in the absence of modulation;
the measurement shall be made under normal test conditions and extreme test condit

ons;
ating

kHz

50 Q
ared
el of

ons;

the testshall be performed at the lowest and highest operating frequencies as declarg¢d by

the manufacturer;

iff the’manufacturer optionally declares multiple power settings then the carrier powe

r test

shall be repeated at those settings at both the lowest and highest operating frequen
the EUT.

Transmitter
under
test

Power attenuator » Power meter

A

IEC

Figure 10 — Measurement arrangement for carrier power

cy of
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7.1.3.3 Required results

Pc shall be within +1,5 dB of the rated nominal power under normal conditions and within
+3 dB of the rated nominal power under extreme conditions.

7.1.4 Modulation spectrum slotted transmission
7.1.4.1 Purpose

This test is to ensure that the modulation and transient sidebands produced by the transmitter
under normal operating conditions fall within the allowable mask.

7.1.4.2 Method of measurement
The fneasurement procedure shall be as follows:

a) the test shall use test signal number 3;

b) the EUT shall be connected to a spectrum analyser. A resolution_bandwidth of 1(kHz,
vjdeo bandwidth of 3 kHz or greater and positive peak detection (maximum hold) shall be
used for this measurement. A sufficient number of sweeps shalhbe used and sufficient
tlansmission packets measured to ensure that the emission profilé is developed;

c) tests shall be performed on the lowest operating frequency,en’ which the EUT can trapsmit
according to the manufacturer’s specification and channeh2/(162,025 MHz).

7.1.43 Required results

The $pectrum for slotted transmission shall be withindthe emission mask as follows:

e in the region between the carrier and 10 kHz removed from the carrier, the modulation

nd transient sidebands shall be below 0.dBc;

a
al £10 kHz removed from the carrier\the modulation and transient sidebands shgll be
below —-25 dBc;
a

+25 kHz to +62,5 kHz removed) from the carrier, the modulation and transient sidebjands
shall be below the lower value_of —-60 dBc or —-30 dBm;

e il the region between +10kHz and +25 kHz removed from the carrier, the modulation and
transient sidebands shall'be below a line specified between these two points.

The reference level forithe measurement shall be the carrier power (conducted) recordgd for
the appropriate test(frequency in 7.1.1.2.

For informationythe emission mask specified above is shown in Figure 11.

-62,5 0 62,5

Fc
IEC

Figure 11 — Emission mask
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7.1.5 Transmitter test sequence and modulation accuracy
7.1.5.1 Purpose
The test is to verify that the training sequence starts with a 0 and is a 0101 pattern of 24 bits.

The peak frequency deviation is derived from the baseband signal to verify modulation
accuracy.

7.1.5.2 Method of measurement

P Trigger device

h 4

Configuration A
Transmitter | Power RF signal
ynder test | attenuator analyser
» . .
Trigger device Configuration B
A
Transmitter .| Power Test Storage
Under test 71 attenuator discriminator oscilloscope

IEC

Figure 12 — Measurement arrangement for modulation accuracy

The :[weasurement procedure shall-be as follows:

[
~
—

e equipment shall be connected in either configuration A or configuration B as shoyn in
igure 12. The trigger device is optional if the equipment is capable of synchronising to

-

the transmitted bursts;
b) the transmitter shall be tuned to channel 2 (162,025 MHz);
c) the transmitter'shall be modulated with test signal number 1;
d) the deviation from the carrier frequency shall be measured as a function of time;
e) the transmitter shall be modulated with test signal number 2;
f) t

g) measurements shall be repeated at the lowest frequency on which the EUT can transmit,
according to the manufacturer's specification;

h) testing shall be repeated under extreme test conditions.
7.1.5.3 Required results

In each case, verify that the training sequence begins with ‘0’.

Peak frequency deviation at various points within the data frame shall comply with Table 20.
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 20 — Peak frequency deviation versus time

Measurement period from Test signal 1 Test signal 2
centre to centre of each bit Normal Extreme Normal Extreme
Bit O to bit 1 < 3400 Hz
Bit 2 to bit 3 2400 Hz £ 480 Hz
Bit 4 to bit 31 2400 Hz £ 240 Hz 2400 Hz 2400 Hz £ 240 Hz 2400 Hz
480 Hz 480 Hz
Bit 32 to bit 199 1740 Hz £ 175 Hz 1740 Hz 2400 Hz £ 240 Hz 2400 Hz
350 Hz 480 Hz

7.1.6| Transmitter output power versus time function (FATDMA and RATDMA)
7.1.6.1 Definition

Tran

Emitter output power versus time function is a combination of the transmitter delay, attack
time,[release time and transmission duration as defined in Table 21 where:

a) tfansmitter delay time (T — T,) is the time between the start(efithe slot and the moment
when the transmit power may exceed -50 dB of the steady-state power (Pg);

b) thansmitter attack time (Tg, — 7,) is the time between’the transmit power excegding
-0 dBc and the moment when the transmit power maintains a level within j’g dB|from
Pss;

c) transmitter release time (7¢ — T¢) is the time between the end flag being transmitteq and
the moment when the transmitter output poweryhas reduced to a level 50 dB below P { and
r¢mains below this level thereafter.

d) transmission duration (T — T,) is the time from when power exceeds —50 dBc to whep the
ppwer returns to and stays below -50-dBc.
sa D [ ]

Pesb o o e

—1dB ’ ’

-3dB [
N\
)

—-50 dB
To TB1; Te2 Te TF TG
TA ; : H H

= Training sequenc v Data/ / CRO
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Table 21 — Definition of timings-fer Figure-12

2016

Reference Bits | Time in ms Definition
T, 0 0 Start of transmission slot. Power shall not exceed
-50 dB of P before T
Ty—Ty 0-6 0-0,624 Power may exceed —-50 dB of Pssa
Ty Tgy 6 0,624 Power shall be within +1,5 dB or -3 dB of P__ 2@
Tg, 8 0,8324 Power shall be within +1,5 dB or -1 dB of Py a
Tg (includes 1 stuffing bit) 231 24,024 Power shall remain within +1,5 dB or -1 dB of P  during the
period Ty, to T 2
T (ipcludes 1 stuffing bit) 239 | 26,146 Power shall be -50 dB of P__ and stay below this
Tg 256 | 26,624 Start of next transmission time period

Z

@ There shall be no modulation of the RF after the termination of transmission (7¢) until the powenhas rea

ero and next slot begins (7).

ched

7.1.6

The measurement shall be carried out by transmitting test signal fiumber 1 (note that this

.2 Method of measurement

test

shall
nally,

nings

signdl generates one additional stuffing bit within its CRC portion).

Testg shall be performed on 2 channels (lowest declared frequency and 162,025 MHz).
The EUT shall be connected to a spectrum analyser

A regolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and a sample detector shall be
used|for this measurement.

The @nalyser shall be in zero-span mode for this measurement. The spectrum analyser
be synchronised to the nominal start-time of the slot (7;), which may be provided exter
or frgm the EUT.

7.1.6,.3 Required results

The {ransmitter power shall 'remain within the mask shown in Figure 5 and associated tin
giver] in Table 21.

7.2 | TDMA receivers (types 2 and 3)

7.21 Sensitivity

7.2.11 Purpose

The maximum usable sensitivity (data or messages, conducted) is the minimum signal level at
the receiver input, produced by a carrier at the specified frequency of the receiver, modulated
with the specified test signal, which will, without interference, produce a data signal with a
specified packet error rate (PER) after demodulation.
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7.2.1.2 Method of measurement

Message
Message »| Signal generator > Receiver > measuring
generator under test test set

A

Figure 13 — Measurement arrangement for sensitivity

IEC

The measurement procedure shall be as follows with reference o Figure 13:

a) the signal generator shall be at the lowest frequency of the receiver as declared b

anufacturer and shall be modulated to generate test signal number 4;

b) the signal level at the input of the receiver shall be set to —107 dBm forfaytype 3 d

c)

d)

f)
g)

h)

and -97 dBm for a type 2 device;

Tlhe PER shall be derived by the following formula:

here

=

Rx is the number of packets received without errors

av Bl

rx is the number of transmitted packets;

—

e test shall be repeated at a +500 Hz offset\from the lowest frequency declared b
anufacturer;

the test shall be repeated at a -500 Hz offset from the lowest frequency declared b
anufacturer;

the test shall be at the highest frequency declared by the manufacturer;

the test shall be repeated at ax*500 Hz offset from the highest frequency declared b
anufacturer;

the test shall be repeated at a -500 Hz offset from the highest frequency declared b
anufacturer;

peat under extremé conditions, at either the lowest or the highest declared frequ

e B

101 dBm for ‘a type 3 device and -91 dBm for a type 2 device.

7.2.1]3 Required results

Maximum RPER of 20 %.

y the

Bvice

the message measuring test set shall be monitored and the packet\error rate obsefved.

(1)

y the

y the

y the
y the

BNCy.

he signal generator shall be adjusted so the level at the input to the receiver is

7.2.2 Error behaviour at high input levels

7.2.21 Purpose

The error behaviour (performance) at high input levels is defined in the same manner as for
the measurement of the maximum usable sensitivity when the level of the wanted signal is
100 dB above the maximum wanted sensitivity.
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7.2.2.2 Method of measurement

The measurement procedure shall be as follows:

a) the measurement configuration shall be as shown in Figure 14;
b) the signal generator shall be modulated to generate test signal number 4.)The test

c)

d) the level of the input signal shall be adjusted to a level of -7 dBn7;
e) 2P0 packets shall be transmitted and the PER shall be calculated.

7.2.2,.3 Required results

The IPER shall not exceed 2 % under c) and 10 % unden d).

7.2.3 Co-channel rejection
7.2.31 Purpose
The

7.2.3.2 Method of measurement

2016

_ Message
Message »| Signal generator > Receiver > measuring
generator under test test set

A

Figure 14 — Measurement arrangement for error behaviour

be carried out at the lowest and the highest TDMA frequencies .declared by
anufacturer. The message measuring test set shall be monitored and 'the packet
rate observed;

the level of the input signal shall be adjusted to a level of =77 dBm,

IEC

shall
the
error

co-channel rejection is a measureCof the capability of the receiver to receive a wanted
modulated signal without exceeding a-given degradation due to the presence of an unwa
modulated signal, both signals being’at the specified frequency of the receiver.

nted

Signal —
generator A v
Receiver Message
> : under measurin
Combiner > » 9
—> test test set
Qignnl

generator B

Figure 15 — Measurement arrangement for co-channel rejection

The measurement procedure shall be as follows with reference to Figure 15:

a)
b)

c)

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

IEC

the wanted signal, provided by signal generator A, shall be at the lowest declared

frequency of the receiver and shall be modulated to generate test signal number 4;

the unwanted signal, provided by generator B, shall also be at the lowest declared

3, either continuously or in the same time period as that used by generator A for

frequency of the receiver. Generator B shall be modulated to generate test signal number

test
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d)

e)

f)

g)

h)

7.2.3.3 Required results

The IPER shall not exceed 20 %.

7.2.4,

7.2.:| Adjacent channel selectivity
1

signal number 4. The content of the wanted and unwanted signals shall not be
synchronised;

the level of the wanted signal from generator A shall be adjusted to —101 dBm for a Type 3
device and to —101 dBm for a type 2 device;

the level of the unwanted signal from generator B shall be adjusted to —-111 dBm for a
Type 3 device and =117 dBm for a type 2 device;

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

the test shall be repeated at +1000 Hz offset from the lowest frequency declared by the
manufacturer;

the test shall be repeated at —1000 Hz offset from the lowest frequency declared-by the
manufacturer;

the test shall be repeated at the highest declared frequency of the receiver;

—

He test shall be repeated at +1000 Hz offset from the highest frequency,'declared by the
manufacturer;

the test shall be repeated at —1000 Hz offset from the highest frequency declared by the
nmanufacturer.

Purpose

The pdjacent channel selectivity is a measurg, of the capability of the receiver to recejve a
wanted modulated signal without exceedingra given degradation due to the presence of an
unwgnted signal which differs in frequency from the wanted signal by an amount equal tp the

adjagent channel separation for which {f¥é equipment is intended.

7.2.4.2 Method of measurement

Signal 7
generator A v
Receiver Message
:: Combiner > utr:ads?r > mtia;usrei}?g
Signal

generator B

Figure 16 — Measurement arrangement-with-messages for adjacent channel selectivity

The measurement procedure shall be as follows with reference to Figure 16:

a)
b)

c)

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

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

the unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave with a deviation of £3 kHz. Generator B shall be at a frequency 25 kHz
above that of the wanted signal;
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h)
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the level of the wanted signal from generator A shall be adjusted to a level of =101 dBm
for a type 3 device and to —101 dBm for a type 2 device;

the level of the unwanted signal from generator B shall be adjusted to —31 dBm for a type
3 receiver and -41 dBm for a type 2 receiver;

the message measuring test set shall be monitored and the packet error rate observed;
repeat the above measurement with the unwanted signal 25 kHz below the wanted signal;

the test shall be repeated, steps b) through g), at the highest TDMA frequency declared
by the manufacturer.

7.2.4.3 Required results

The PER shall not exceed 20 %.

7.2.5 Spurious response rejection

7.2.5.1 Purpose

The ppurious response rejection is a measure of the capability of the\receiver to recejve a
wanted modulated signal without exceeding a given degradation due)'to the presence of an

unwgnted modulated signal at any other frequency, at which a respense is obtained.

7.2.5.2 Manufacturers’ declarations

The [manufacturer shall declare the following in ordef, to calculate the “limited frequency

rang¢” over which the initial part of the test will be performed:

a)
b)

NOTE| Switching range corresponds to the frequency fange over which the receiver can be tuned.

c)

ligt of intermediate frequencies: IFy, IF,,.. JF\n Hz;
switching range of the receiver: sr;

frequency of the local oscillator at ghannel 2 and at the lowest TDMA channel: f| gn, filoL-

NOTE| This-may-be-a Examples of localwsgillators are VCO, crystal, sampling clock, BFO, numerically confrolled

oscillgtor depending on the design of thelequipment.

7.2.5.3 Introduction to the: method of measurement

The |nitial 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 inerest” (as defined below).

To
calcUdlations-shall be made:

a)

b)

determiné\the frequencies at which spurious responses can occur the follqwing

cplctlation of the "limited frequency range™:

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

LFRHl :fLOH +([F1+ ]FZ +"'+IFN +S7”/2) (2)

calculation of specific frequencies of interest (SFI) outside the limited frequency range:
these are determined by the following calculations:

SFIy = (K % fLon) * IF (4)
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where K is an integer from 2 to 4.

7.2.5.4 Method of measurement over the limited frequency range

Two methods are available for the measurements over the limited frequency range, one based
on SINAD measurements and the other based on PER measurements. Either method may be
used, but in each case shall be followed by the method of measurement at identified
frequencies.

Signal -
generator A
V.
Receiver Message
— ; under Y measurin
Combiner > » 9
> test test set

Signal
generator B —

Figure 17 — PER/BER or SINAD measuring equipment

7.2.5.5 Method of search over the "limited frequency range" using SINAD
measurement

The measurement procedure shall be as follows with reference to Figure 17:

a) tyo generators A and B shall be connectéd to the receiver via a combining network;
b) the wanted signal, provided by geéenerator A, shall be at 161,975 MHz and sha]l be
odulated with a 1 kHz sine waye at +2,4 kHz deviation;
c) the unwanted signal, provided by generator B, shall be frequency modulated wjth a
400 Hz sine wave giving a.deviation of £3 kHz;
d) initially, generator B (unwanted) shall be switched off (maintaining the output impedarjce);
e) t

-91 dBm for type 2-at the receiver;

f) the SINAD value shall be noted (and shall be greater than 14 dB);

g) s|gnal generator B shall be switched on and adjusted to -31 dBm at the receiver;
h) t

:[ge signal level from-generator A (wanted) shall be adjusted to —101 dBm for Type| 3 or

e frequency of the unwanted signal shall be varied in steps of 5 kHz over the limited

B or

I) > EGHenEt v, ah PtHHOu ESPORSEC—EGEetECteht D a—GeCreasSe A

more) during the search shall be recorded for use in the next measurement.

NoTE If the manufacturer’s specified receiver frequencies do not include 161,975 MHz, one of
the manufacturer’s specified receiver frequencies may be used as an alternative.

7.2.5.6 Method of search over the "limited frequency range" using PER or BER
measurement

The measurement procedure shall be as follows with reference to Figure 17:

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

b) the wanted signal, provided by generator A, shall be at 161,975 MHz and shall be
modulated to generate test signal number 3;
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h)

i)

)
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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 for type 3 or
-91 dBm for type 2 at the receiver;

the PER or BER shall be noted;
signal generator B shall be switched on and adjusted to —31 dBm at the receiver;

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

the frequency of any spurious response detected (by an increase in either PER or BER)
during the search shall be recorded for use in the next measurements;

in the case where operation using a continuous packet stream is not possible; a similar
ethod may be used.

NoTE| If the manufacturer’s specified receiver frequencies do not include 161,975 MHz, ope of

the nmpanufacturer’s specified receiver frequencies may be used as an alterhative.

7.2.5.7 Method of measurement (at identified frequencies)

The mmeasurement procedure shall be as follows with referencé te’Figure 17:

a)
b)

c)

d)

f)

g)

twvo generators A and B shall be connected to the receiver via a combining network;

the wanted signal, provided by generator A, shall be at 161,975 MHz and sha]l be
odulated to generate test signal number 3;

the unwanted signal, provided by generator B, shall be frequency modulated wjth a
400 Hz sine wave giving a deviation of +3;kHz. Generator B shall be at the frequengcy of
that spurious response being considered;

initially, signal generator B (unwanted) shall be switched off (maintaining the optput
impedance);

the signal level from generatorA(wanted) shall be adjusted to -101 dBm for type 3 of -91
dBm for type 2 at the receiver;
s

gnal generator B shall” be switched on, and the level of the unwanted signal set to
31 dBm;

I)r each frequengynoted during the tests over the limited frequency range and the

w —h

ecific frequencies’ of interest (SFI, and SFI,), transmit 200 packets to the EUT and|note
e PER.

—

NoTE| If the manufacturer’s specified receiver frequencies do not include 161,975 MHz, ope of

the

7.2.

:[anufacturer’s specified receiver frequencies may be used as an alternative.

8 Required results

At any frequency separated from the specified frequency of the receiver by 50 kHz or more,
the PER shall not exceed 20 %.

7.2.6 Inter-modulation response rejection

7.2.6.1 Purpose

The inter-modulation response rejection is the capability of the receiver to receive a wanted
modulated signal, without exceeding a given degradation due to the presence of two close-
spaced unwanted signals with a specific frequency relationship to the wanted signal
frequency.
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7.2.6.2

Method of test

Signal
generator A

-

Signal
generator B

Combiner

— 55 —

Receiver
under

test

Message
measuring
test set

Signal
=3

generator C

The

a) three signal generators shall be connected to the receiver via a combining network;

b) the wanted signal, provided by signal generator A, shall be at-the specified frequen
the receiver and shall be modulated to generate test signal number 3;

Figure 18 — Measurement arrangement for inter-modulation

easurement procedure shall be as follows with reference to Figure 18;;

c) the unwanted signal from generator B shall be unmodulated;

d) the unwanted signal from generator C shall be frequency modulated with a 400 Hz
ave at a deviation of +3 kHz;

IEC

cy of

sine

e) the signal level from generator A (wanted).shall be set for —101 dBm for type |3 or
-91 dBm for type 2 at the receiver input;

f) the signal level from generators B and C shall be set for -36 dBm at the receiver inpuf;

g) the frequencies of generators A, B, C shall be set as per test number 1 of Table 22;

h) the message measuring test set shall be monitored and the PER observed overl 200
tlansmissions;

i) repeat the measurement withfréquencies set as per test number 2 of Table 22.

Table 22- Frequencies for inter-modulation test

Test number

Generator A

Wanted AIS Signal

Generator B

Unmodulated
(£500 kHz)

Generator C

Modulated (+1000 kHz)

1
RATDMA-receiver)

—

162,025 MHz

161,525 MHz

161,025 MHz

1
(Nop-RATDMA receiver)

Highest operating
frequency on which the

EUT can gperate
L

Highest operating
frequency on which the

EUT can goperate
L

Highest operating
frequency on which the

EUT can operat
L

- 500 kHz

- 1000 kHz

2

(both RATDMA and non-
RATDMA receiver)

Lowest operating
frequency on which the
EUT can operate

Lowest operating
frequency on which the
EUT can operate

+ 500 kHz

Lowest operating
frequency on which the
EUT can operate

+ 1000 kHz

7.2.6.3

Required results

The PER shall not exceed 20 %.
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7.2.7 Blocking or desensitization

7.2.71 Purpose

Blocking is a measure of the capability of the receiver to receive a wanted modulated signal
without exceeding a given degradation due to the presence of an unwanted input signal at any
frequency other than those of the spurious responses or the adjacent channels.

7.2.7.2 Method of measurement

The measurement procedure shall be as follows:

a)

b)

c)

Signal
generator A
_ Receiver Message
Combiner under measuring
test test set
Signal
generator B
IEC

Figure 19 — Measurement arrangement for blo¢king or desensitisation

t\o generators A and B, shall be connected to the receiver via a combining netwofk as
shown in Figure 19;
t

e wanted signal, provided by signal generator A, shall be at the lowest operating
flequency on which the EUT can transmit (or receive for a non-RATDMA recgiver)
according to the manufacturersispecification and be modulated with test signal numbagr 3;

the unwanted signal from_ génerator B shall be unmodulated and shall be at a frequency
0,5 MHz to 10 MHz (away from the lowest declared frequency of the recgiver.
Measurements shall be carried out at frequencies of the unwanted signal at + 500|kHz,
1 MHz, £ 2 MHz,s£\'5 MHz and + 10 MHz avoiding those frequencies where spurious
responses could-occur;

nitially, signalkgenerator B (unwanted signal) shall be switched off (maintaining the output
impedance),.The level of the wanted signal from generator A shall be adjusted to
101 dBm for type 3 and —-91 dBm for type 2 at the receiver input;

e RF signal level for signal generator B (unwanted signal) shall be adjusted to -23|{dBm
hen, the frequency setting is less than + 5 MHz with respect to the frequency settipg of
greater than + 5 MHz with respect to the frequency setting of generator A, the RF signal
level shall be adjusted to -15 dBm. This applies to type 3 receivers only;

the RF signal level for signal generator B (unwanted signal) shall be adjusted to -33 dBm
when the frequency setting is less than + 5 MHz with respect to the frequency setting of
RF signal generator A. For frequency settings of signal generator B that are equal to or
greater than + 5 MHz with respect to the frequency setting of generator A, the RF signal
level shall be adjusted to =25 dBm. This applies to type 2 receivers only;

200 packets shall be transmitted and the PER recorded;

repeat the test steps a) to f) with signal generator A tuned to the highest operating
frequency on which the EUT can receive as declared by the manufacturer.
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7.2.7

3 Required results

The PER shall not exceed 20 %.

7.3
7.3.1
7.3.1

Conducted spurious emissions at the antenna
Spurious emissions from the receiver

A Purpose

Conducted spurious emissions to the antenna are any RF emissions generated in the receiver

and r‘nnvpypd to the antenna terminal

7.3.1}

Conag
comy
conn

2 Method of measurement

ucted spurious emissions shall be measured as the power level of _any frequ
onent to the antenna terminals of the receiver. The receiver antenna’terminals

bcted to a spectrum analyser or selective voltmeter having an inputcimpedance of

and the receiver is switched on.

The measurement shall extend over the frequency range 9 kHz to 4. GHz.

7.3.1
The

exce
1 GH

7.3.2

7.3.2,

Spur
sidel

7.3.2,

Cong
to th
to 4

7.3.2,

The
exce

.3 Required results

bower of any spurious emission in the specified range at the antenna terminal sha
ed =57 dBm in the frequency range 9 kHz to 1 GHz.and —-47 dBm in the frequency T
z to 4 GHz.

Spurious emissions from the transmitter
1 Purpose

ous emissions are emissions _at”frequencies other than those of the carrier
ands associated with normal madulation.

2 Method of measurement

5Hz, excludingsthe’frequencies within £ 62,5 kHz of the transmitting frequency.

3 Reduired results

bower=of any spurious emission outside 62,5 kHz of the transmitting frequency sha

ency
are
50 Q

| not
ange

and

ucted spurious emissions shall be measured with the unmodulated transmitter conngcted
e artificial antenna.\The measurement shall be made over a frequency range from 9 kHz

Il not

bd/~36 dBm in the frequency range 9 kHz to 1 GHz and -30 dBm in the frequency range

1 GH

z't0’4 GHz.
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8 Functional tests

8.1

8.1.1

Testsfor Configuration method

General

For all of the functional tests the setup for the method of measurement shall be as defined by
the manufacturer:

e using standard configuration sentences via direct connection to an interface, or

e using standard configuration sentences via VDL, or

[ ]
[

b)

5ing the manufacturer’s proprietary method.

Configure-test Configuration for Message 21

.1 Purpose

and are retained after the power off/on cycle.

.2 Method of measurement

p the standard test environment.

onfigure the EUT with the following parameters for transmission of Message 21:
MMSI number: 991234567,
type of AtoN: “20” — cardinal mark north;
name of AtoN: “TEST FLOATING AIS ATON STATION”;

position accuracy: to accuracy of EPFS;

EPFS position”;

dimension/reference for position: “A=B=C=D=5";

type of EPFST Enter EUT’s EPFS type (for example “1” for GPS);
off-positian\threshold: 200 m;

set pawer level;

channel 1 set to channel 2087; if receiver supported, set channel 1 receiver to sa:|:

channel 2 set to channel 2088; if receiver supported, set channel 2 receiver to sa

Virtual AtoN flag set to 0 = default = Real AtoN at indicated position;
set AtoN status default (00000000);

off-position behaviour set to “maintain current transmission schedule”;
set UTC lost behaviour as per manufacturer’s declaration;

read configuration from EUT.

burpose of this test is to ensure that Message 21 parameters can bé entered intp the

ith the MMSI of EUT set to 000000000, configgre —a valid transmission schedule for
essage 21, using the CBR sentence with MMSI)in the first field set to 000000000 to
nmatch the MMSI of EUT.

assigned position (longitude and latitude): “within off-position threshold of cyrrent

€,

€

c) Remove power from the EUT for 5 min. Switch on the EUT. Read configuration from EUT.

NOTE Standard configuration sentences via configuration port: the Message 21 content is configured using the
‘ AID, ACF and-ACE ACG sentence combination.

Standard configuration sentences via VDL: the Message 21 content is configured via VDL using Message 25 or
Message 6 with the appropriate application identifier/function identifier and binary data.
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8.1.2.3 Required results
Verify that configuration is:

a) not accepted by EUT and the EUT does not start transmission of Message 21;
b) accepted by EUT and that the parameters have been correctly set;
c) retained after power cycle.

8.1.3 Schedule mode A FATDMA Message 21 (single report, alternating channel
operation)

8.1.3[1 Purpose

Test [that the AIS AtoN Station operates in accordance with the configured reporting.sc¢hedule

(see 5.2.5.2).

8.1.3/.2 Method of measurement
Set Up the standard test environment and use the configuration as defined in 8.1.2.

a) (onfigure reporting of Message 21 to have the following parameters:
o| start on channel 2;

o| start slot: 512;

¢| reporting interval: 3 min;

o| frame for the first transmission in every UTCour: UTC minute: 1;

o| start the EUT 2 min ahead of a schedule, transmission.

b) Run the test over the hour and day boundapy.
If synthetic and virtual AIS AtoN Messagew21 reports are implemented (see 5.2.2.1.2):

c) Ghange the configuration of the EUT to be a synthetic AIS AtoN. Repeat the test.
d) Change the configuration of the*EUT to be a virtual AIS AtoN. Repeat the test.

e) Repeat test a). Apply Mgssage 20 on channel A and B reserving the slots assigne]
FATDMA transmission.

NOTE| Standard configurationisentences via configuration port: the schedule for Mode A FATDMA transmis
configured using the-AAR. CBR sentence.

Standg@rd configuration'sentences via VDL: the schedule for Mode A FATDMA transmissions via VDL is conf
using Message 25/0r. Message 6 with the appropriate application identifier/function identifier, and binary data||

8.1.3.3 Required results

Verifythat the:

d for

tion is

gured

a) EUT transmits Test Message 21 in the configured slots on both channels. EUT starts

transmission in the correct UTC frames and alternates channels at the reporting int

erval

within one reporting interval (3 min in this case), and should not wait until UTC minute 1.
(The channel 1 transmissions shall occur in minutes 4, 10, 16, 22, 28, 34, 40, 46, 52 or 58
with an increment of 6 min; the channel 2 transmissions shall occur in minutes 1, 7, 13,

etc. with an increment of 6 min);

b) reporting behaviour is consistent through the hour and day boundaries and transmitted

data is correct;
If synthetic and virtual AIS AtoN Message 21 reports are implemented:

c) Message 21 repeat indicator is-3 1;
d) Message 21 virtual flag is set;
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EUT continues transmission of Message 21 using the reserved slots.

2016

4 Schedule mode B FATDMA Message 21 (dual report, dual channel operation)

4.1 Purpose

Test that the AIS AtoN station operates in accordance with configured reporting schedule

5.2.

8.1.

5.3.1 and transmits correct data.

4.2 Method of measurement

Setup_the standard test environment and use the configuration as defined in 8 1 2

a)

b)

NOTE| Standard configuration sentences via configuration port: the schedule for Mode B FATDMA transmis

‘ conf

Stan

using Message 25 or Message 6 with the appropriate applicationddentifier/function identifier, and binary data||

8.1.
Ver

a)

Jonfigure reporting of Message 21 to have the following parameters:
e[ start channel 1: start slot 512;

¢| channel 2: start slot: 612;

o| reporting interval: 3 min,

o| frame for the first transmission in every UTC hour: UTC minute 2;
¢| start the EUT 2 min ahead of a schedule transmission.

Run the test over the hour and day boundary.

igured using the-AAR CBR sentence.

dard configuration sentences via VDL: the schedule for Mode B FATDMA transmissions via VDL is conf

.3 Required results
ify that the:

UT transmits Test Message 21 .in0the configured slots on both channels. EUT 5
tlansmission in the correct UTC frame and continues with the correct increment within
reporting interval and should not-wait until UTC minute 2;

tion is

gured

tarts
one

ured

b) reporting behaviour is consistent through the hour and day boundaries and transnjpitted
dpta is correct.

8.1.5 Schedule mode.C FATDMA Message 21 (single report, single channel
operation)

8.1.5.1 Purpose

The purposelis to test that the AIS AtoN station operates in accordance with the config

repoftings

8.1.5 22— Methodof measurement

Setup the standard test environment and use the configuration as defined in 8.1.2.

a)

b)

Configure reporting of Message 21 to have the following parameters:
e transmit channel: A or B;

e start slot: 512;

e reporting interval: 3 min;

o frame for the first transmission in every UTC hour: UTC minute: 1;
e start the EUT 2 min ahead of a schedule transmission.

Run the test over the hour and day boundary.
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NOTE Standard configuration sentences via configuration port: the schedule for Mode C FATDMA transmission is
configured using the-AAR CBR sentence.

Standard configuration sentences via VDL: the schedule for Mode C FATDMA transmissions via VDL is configured
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.1.5.3 Required results
Verify that the:

a) EUT transmits test Message 21 in the configured slots on the designated transmit

channel, EUT starts transmission in the correct UTC frame on the designated transmit
channel at the reporting interval within one reporting interval and should not wait until
UTC minute 1;

b) reporting behaviour is consistent through the hour and day boundaries and transnpitted
data is correct.

8.1.6 Schedule mode A RATDMA Message 21 (Type 3) (single report, alternating
channel operation)

8.1.6.1 Purpose

The purpose of this test is to ensure that the EUT can be configured“to operate in accordance
with B.2.4.2, ensuring the-slot selection interval is random within the 1 min interval and that |
the s|ot reuse algorithm is properly implemented.

8.1.6[.2 Method of measurement

Set Up the standard test environment and use the_ configuration as defined in 8.1.2 with a| VDL
loadipng of 10 %.

a) (onfigure reporting of Message 21 with thefollowing parameters:
o] FATDMA setup or RATDMA setupSRATDMA,;

¢| UTC minute for CH1: 1;

¢| UTC minute for CH2: 4;

o| time interval CH1: 360\(6-min);

e| time interval CH2: 3607 (6 min).

Apply a VDL load that'necessitates intentional slot reuse and repeat the test;
Apply invalid RATDMA reporting intervals for transmission of Message 21. The |valid
tervals are de&fined in 5.2.3;

in
d) Configure~the AtoN with the highest possible reporting rate. Apply Message 20 resefrving
5D % ofthe slots including the RATDMA selection interval. Run the test for 12 hours;

e) Applytan SPO sentence to activate a VS| and FSR sentence. Apply some targets tp the
VDL

NOTE Standard configuration sentences via configuration port: the schedule for Mode A RATDMA transmission is
configured using the-AAR CBR sentence.

Standard configuration sentences via VDL: the schedule for Mode A RATDMA transmissions via VDL is configured
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.1.6.3 Required results
Verify that the:

a) EUT transmits test Message 21:

e using RATDMA so that the slot selection is random within the correct frames, and
alternates the transmission channel between successive reports;

e with the correct reporting intervals;
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e with the correct data.

EUT selects its slots randomly;

EUT applies the slot reuse algorithm as defined in Recommendation ITU-R M.1371;
invalid reporting intervals are not accepted;

slots reserved by Message 20 are not used for the transmission of Message 21 for at
12 h. Using means declared by the manufacturer, verify that the receiver remains o
7 min at least once every 12 h;

least
n for

Verify that the information provided in the VSI and FSR sentences are in accordance with

the manufacturer’s documentation.

8.1.7 Schedule mode B RATDMA Message 21 (Type 3) (dual report, dual channel

operation)

8.1.7}1 Purpose

The purpose of this test is to ensure that the AIS AtoN station can be configured to opers
accofdance with 5.2.4.2.

8.1.7\.2 Method of measurement

Setup the standard test environment and use the configuration,'as defined in 8.1.1 with a
loadipg of 10 %.

Conflgure reporting of Message 21 with the following parameters:

n

ATDMA setup or RATDMA setup: RATDMA;
[TC minute for CH1: 1;

TC minute for CH2: 4;

ime interval CH1: 180 (3 min);

ime interval CH2: 180 (3 min).

NOTE| Standard configuration sentences-via configuration port: the schedule for Mode B RATDMA transmis
configured using the-AAR CBR sentéence.

Standgrd configuration sentences,via VDL: the schedule for Mode B RATDMA transmissions via VDL is conf
using Message 25 or Message 6> with the appropriate application identifier/function identifier, and binary data,

8.1.7,.3 Required results

Verify that the EUT transmits test Message 21:

C

5ing -RATDMA so that the slot selection is random within the 1 min interval, with
ports’on both channels;

—

te in

VDL

bion is

gured

dual

PH : R Y 1
Scllullly mrourrcut mnmiervdarlrs,

with correct transmitted data.

8.1.8 Schedule mode C RATDMA Message 21 (type 3) (single channel operation)

8.1.8.1 Purpose

The purpose of this test is to ensure that the AIS AtoN station can be configured to operate in
accordance with 5.2.4.2.

8.1.8.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.1 with a VDL
loading of 10 %.
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Configure reporting of Message 21 with the following parameters:

FATDMA setup or RATDMA setup: RATDMA,;
UTC minute for CH1: 1;
time interval CH1: 180 (3 min).

NOTE Standard configuration sentences via configuration port: the schedule for Mode C RATDMA transmission is
configured using the-AAR CBR sentence.

Standard configuration sentences via VDL: the schedule for Mode C RATDMA transmissions via VDL is configured
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.1.8,.3 Required results

Verify that the EUT transmits test Message 21:

8.1.9 Addressed-binary-data Scheduled transmission of Message 6
8.1.9|1 Purpose

The |purpose of this test is to verify the Message 6 operation of the EUT using
implgmented access methods.

8.1.9.2 Method of measurement

Setup the standard test environment and\use the configuration as defined in 8.1.1
transimission schedule for Message 21 asidefined in 8.1.2 with an “intended recipient” M
The necipient shall acknowledge the message.

a)

b)
c)

d)

= C

gports on a single channel;
sending in correct intervals;

wlith correct transmitted data.

onfigure the EUT as defined-by manufacturer’'s documentation for transmission
scheduled addressed binary,data Message 6 with test binary data consisting of th

5ing RATDMA so that the slot selection is random within the 1 min intérval with single

the

and
MSI.

of a
e bit

ppattern hex “7E 3B 3C 3E)E” or internally generated data forming a message by setting

the parameters for the following operation modes, where implemented:

o] FATDMA (see~8:1.2 for mode A setup; 8.1.3 for mode B setup; 8.1.4 for mo
setup);

o] RATDMA«(see 8.1.5 for mode A setup; 8.1.6 for mode B setup; 8.1.7 for mo
setup);

o] CSTDPMA: time (hour, minute), channel(s), reporting interval.
Repeat the test for a type 3 AtoN without an acknowledgement from the inte

He C

He C

nded

rempmnf

If possible to use externally generated data, repeat the test exceeding the maxi
length of Message 6.

mum

Repeat the test for the maximum length of Message 6 by repeating the bit pattern hex “7E

3B 3C 3E 7E” sequence in the binary data field.

8.1.9.3 Required results

Verify that the EUT continues transmitting Message 21 in all cases and that:

a)

b)
c)

the message sent by the EUT conforms to message content, access method, channel
number and reporting interval;

the EUT behaves as configured;
the message is not sent;

, slot
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d) the message is sent with the correct content.

NOTE CSTDMA access of Message 6-sheuld-comply complies with IEC 62287-1 with regard of VDL access and
message length.

8.1.10 Test Scheduled transmission of Message 8
8.1.10.1 Purpose

The purpose of this test is to verify that Message 8 can be entered into the EUT.

8.1.10.2 Method of measurement

Set up the standard test environment and use the configuration as defined in 84| and
transmission schedule for Message 21 as defined in 8.1.2.

a) (onfigure the EUT as defined by the manufacturer's documentation for transmission of a
scheduled binary data Message 8 with test binary data consisting of thebit pattern hex
“TE 3B 3C 3E 7E” forming a message by setting the parameters for the following operation
modes, where implemented:

o] FATDMA (see 8.1.2 for mode A setup; 8.1.3 for mode B~setup; 8.1.4 for mofe C
setup);

o] RATDMA (see 8.1.5 for mode A setup; 8.1.6 for mgde/B setup; 8.1.7 for moge C
setup);

e¢| CSTDMA: time (hour, minute), channel(s), reporting-interval.

b) If|possible, use externally generated data, repeat'the test exceeding the maximum Ig¢ngth

of Message 8.

c) Repeat the test for the maximum length of Message 8 by repeating the bit pattern hex “7E
3B 3C 3E 7E” sequence in the binary datafield.

8.1.10.3 Required results

Verify that:

a) the message sent by the EUT-conforms to message content, access method, channel, slot
number and reporting interval;

b) message is not sent;
c) essage is sent withrthe correct content.

In allcases, the EYT should continue transmitting Message 21.

‘ NOTE| CSTDMA access of Message 6-should-comply complies with IEC 62287-1 with regard to VDL accegs and
messdge length?

‘ 8.1. 11N CAIS-AteN-configuration Scheduled transmission of Messages 12
Repeat tests 8.1.8 and 8.1.9 for Message 12.

‘ 8.1.12 AlS-AteN-configurationScheduled transmission of Messages 14
Repeat tests 8.1.10 for Message 14.

8.1.13 Unscheduled transmission
8.1.13.1 Purpose

Unscheduled transmissions are those transmissions that are not planned, and the competent
authority wishes the AtoN station to broadcast them autonomously, such as an unexpected
alarm condition. The VDL access method for these message types is—as—defined—by
manufacturer RATDMA. This test will verify the AtoN operation when such a message is input.
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This test is only applicable for type 3 AtoN stations.

8.1.13.2 Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.2 and
transmission schedule for Message 21 as defined in 8.1.3 with an “intended recipient” MMSI.

) ! rocini

a) Apply a BBM sentence with Message 8.
b) ply a BBM sentence with Message 14.

c) Jonfigure the acknowledgement behaviour to 1 (acknowledgement expected). Apply an
BM sentence with Message 6. Do not apply an acknowledgement on the\\VDL.

d) Apply an ABM sentence with Message 6. Apply an acknowledgement|Message 7 op the
DL within 4 s after the transmission of Message 6.

e) (onfigure the acknowledgement behaviour to 0 (no acknowledgement expected). Apply an
ABM sentence with Message 6. Do not apply an acknowledgerent on the VDL.

f)  Apply an ABM sentence with Message 12. Do not apply ag,aeknowledgement on the YDL.

NOTE| Standard IEC 61162-1 sentences: an unscheduled message using standard format would be ABM, ABK or
BBM.

8.1.13.3 Required results

Chedk that the EUT continues to transmit Message 21 in all cases.

D

\__Oheck the messa
r—gheck—ne e5Sa

heck that Message 8 is transmitted within 4 s using RATDMA with correct corntent.
heck that there is an ABK gutput with correct content and status 3.

d
d
b) Check that Message 14_is transmitted within 4 s using RATDMA with correct corjtent.
Check that there is an ABK output with correct content and status 3.
G

heck that Message'6 is transmitted within 4 s using RATDMA with correct content. Jheck
at Message 6(isyTepeated 3 times, 4 to 8 s after the previous transmission. ChecK that
ere is an ABK.output with correct content and status 1.

d) (heck thatdlessage 6 is transmitted within 4 s. Check that Message 6 is not repepted.
Jheck tha¥'there is an ABK output with correct content and status 0.

e) (heck-that Message 6 is transmitted within 4 s. Check that Message 6 is not repepted.
Jheek that there is an ABK output with correct content and status 3.

f) Check that Message 12 is transmitted within 4 s. Check that Message 12 is not repeated.
Check that there is an ABK output with correct content and status 3.

8.2 Synchronisation accuracy
8.2.1 Implemented synchronisation modes and synchronisation error
8.2.1.1 Purpose

The purpose is to verify the implemented synchronisation modes and measure the
synchronisation error of the EUT.
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8.2.1.2 Method of measurement

Setup the standard test environment and operate EUT in normal mode. Set the EUT reporting
interval to 1 min for Message 21 and all other implemented messages.

Operate the EUT in all implemented synchronisation modes:

e EUT using UTC direct synchronisation;
e EUT using UTC indirect synchronisation;

e EUT using semaphore synchronisation.

Recgrd VDL messages and measure the time between the nominal beginning of thg slot
interyal and the initiation of the ‘transmitter on’ function by evaluating the start,flag| and
calcylating back to 7.

8.2.1]3 Required results
The synchronisation error with its additive jitter shall not exceed:

1+

104 ps using UTC direct synchronisation;

°
1+

312 ps using UTC indirect synchronisation;

[}
1+

312 us referenced to the semaphore’s synchronisation,
8.2.2 Synchronisation test without UTC (types 2 and 3)
8.2.2,1 Purpose

The purpose of this test is to verify that the EUT ‘can synchronise without UTC.

8.2.2.2 Method of measurement

Setup the standard test environment-and use the configuration as defined in 8.1.2. Chloose
test ¢onditions in a way that the EUT receives messages from a synchronisation source| with
the following synchronisation states:
a) bpse station direct acting/as a semaphore synchronisation and no stations with dirgct or
TC indirect synchronisation; disable internal synchronisation source;

Co

b)

3

obile direct acting)as a semaphore synchronisation and no stations with direct or(UTC
direct synchronisation; disable internal synchronisation source;

=

c) mobile stationiindicating UTC indirect synchronisation and receiving no stations with direct
synchronjsation or base stations with UTC indirect synchronisation; disable internal
s
e

nchrenisation source;

d) epable“internal synchronisation source.

Record transmitted messages.

8.2.2.3 Required results

Verify that the EUT transmits according to its implemented synchronisation modes in each
case.

a) Verify that the EUT synchronises to the base station acting as semaphore.

b) Verify that the EUT synchronises to the mobile station acting as semaphore.

c) Verify that the EUT does not synchronise to any station.

d) Verify that the EUT returns to UTC direct synchronisation.
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8.3

Testsfor EPFS

8.3.1 Position source

8.3.1.1 Purpose

The purpose of this test is to verify that the position source correctly populates the fields in
Message 21.

8.3.1.2 Method of measurement

Setup_the standard test environment and use the configuration as defined in 8 1.1

a)

b)

Using the transmission schedule for Message 21 as defined in 8.1.2, record:sthe
tlansmissions.

Repeat the test with a surveyed position.

8.3.1.3 Required results

Verify that:

a)
b)

the EUT has the correct parameter settings for “type of gleetronic position fixing de

t:Le position and time stamp fields are valid;
d “RAIM-flag”.

a

8.3.2 Invalid position

8.3.2,1 Purpose

EUT

vice”

The purpose of this test is to verify that the EUT responds correctly when the EPFS oufputs
an inpalid position.

8.3.2.2 Method of measurement

Setup the standard test environmenht and use the configuration as defined in 8.1.2
transmission schedule for Message 21 as defined in 8.1.2. Prevent the EPFS receiver
genefating position fixes.

8.3.2,.3 Required results

If thg EUT is configured to continue transmission, verify that the EUT transmits Messag
with the parameters’latitude and longitude set to “not available” and that the time stamp
to “638”.

8.3.3 Off-position monitor

8.3.3-4—Purpese

and
from

e 21
s set

The purpose of this test is to verify that the EUT responds correctly when it is off position.

8.3.3.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.1 and
transmission schedule for Message 21 as defined in 8.1.2.

a)
b)

c)

Set the EUT EPFS antenna at its assigned position and with off-position behaviour set to

maintain current broadcast schedule.

After verification of the off-position indicator in Message 21, the EUT EPFS antenna
be moved to off-position.

Move the EUT EPFS antenna to be on position.

shall
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d) If implemented, configure the EUT with off-position behaviour set to a new reporting

interval and the EUT EPFS antenna shall be moved to off-position.

e) After verification of the off-position indicator in Message 21, the EUT EPFS antenna shall

be moved to on-position.

8.3.3.3 Required results

Verify that:

a) Message 21 has the off-position indicator field set to “0”;

b) Message 21 has the off-position indicator field set to “1” within a time period stated by the
manufacturer and that the original reporting schedule has not changed;

c) Message 21 has the off-position indicator field set to “0” within a time period stated by the
manufacturer;

d) Message 21 has the off-position indicator field set to “1” within a time period“stated by the
manufacturer and that the original reporting schedule has changed to the new repgrting
interval;

e) Message 21 has the off-position indicator field set to “0” within a time period stated by the
manufacturer and the reporting interval returns to the original reporting schedule.

8.4 | Additional Receive addressed messages (types 2 and(3)

8.4.1 Purpose

The
procgsses an addressed message.

8.4.2 Method of measurement

purpose of this test is to verify that the EUT correctly receives and, if so configured,

Setup the standard test environment and“use the configuration as defined in 8.1.1| and
transmission schedule for Message 21.-as defined in 8.1.2. Record received messageg and

framé structure.

a)
b)

8.4.3 Required results

Verify that:

a)

b)

8.5

pply an addressed binary message (Message 6; EUT as destination) to the VDL.

ply an addressed binarymessage (Message 6; other station as destination) to the YDL.

UT receives® and processes the message in accordance with the manufactyrer’'s
specificatioh;

UT does not process the received message.

lnterrogation response (Type 3)

8.5.1 Purpose

The purpose of this test is to verify that the EUT correctly receives and processes an
interrogation correctly.

8.5.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.1 and
transmission schedule for Message 21 as defined in 8.1.2. Record received messages and
frame structure. Configure at least one virtual AtoN.

a)

Apply an interrogation message for Message 21 of the real AtoN to the VDL;

b) Apply an interrogation message for Message 21 of the virtual AtoN to the VDL;
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c) Apply an interrogation message for Message 21 of an MMSI not used by the EUT to the

\

DL;

d) Apply an interrogation message addressed to the real AtoN for a message other than
Message 21 to the VDL.

8.5.3

Required results

Verify that the:

a) EUT receives and processes the message and responds with a Message 21 that contains
the MMSI and position of the real AtoN;

b)

c) E
d) H
8.6
8.6.1

The
optio

8.6.2

Setu
trans|

UT receives and processes the message and responds with a Message 21 that cqnftains
the MMSI and position of the real AtoN;

UT receives and processes the message and does not respond,;

UT receives and processes the message and does not respond.
Repeat AIS-SART messages
Purpose

burpose of this test is to verify that the active AIS-SART messages are repeated i
h is implemented.

Method of measurement

b the standard test environment and use the)‘configuration as defined in 8.1.1

fram

a)
b)

8.6.3
Verif

a) E
M

b) H
8.7

TFestd

8.7.1

mission schedule for Message 21 as defined in 8.1.2. Record received messages
structure. Configure at least one virtual Atel¥:

pply an active AIS-SART message burs{‘including Message 1 and 14 to the VDL;
pply an AIS-SART test message tothe VDL.

Required results
y that the:

UT receives and processes the message and repeats Message 14 and only one d
essage 1 active AISsSART messages, and increments the repeat indicator;

UT does not repeat the AIS-SART test messages.

Additionalfunctionality as implemented by the manufacturer
‘ N s . . ol (| : .

Test for configuration of the receiver turn-on times (types 2 and 3)

[ this

and
and

f the

8.7.1

A Purpose

The purpose of this test is to ensure that the operational time period for the receivers can be
configured using the configuration port of the EUT or the appropriate VDL message.

8.7.1

.2 Method of measurement

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

Configure the receiver turn-on times of the EUT with the following parameters:
e MMSI of the AtoN station,
o receiveron-orinterval operational mode,

o start time-offirst-turn-on-period,
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duration of-receiverwake-up period,

time interval between-receiver-activation periods.

Using the implemented methods (one or both) enter the appropriate data with the parameter
“receiver-on-or-interval operational mode”.

a) Configure the receiver to be on all the time (operational mode = 1).

b) Enter the appropriate data with a definition of a turn on interval.

c) Query the-ARW COP configuration of the receiver turn-on times via the configuration port
using the query sentence or other means provided by the manufacturer.

d) Query the-ARW COP configuration of the receiver turn-on times via the VDL and defijne a
FIATDMA slot for the VDL replay.

e) Repeat step b) with an invalid time interval between periods parameter.

f) Rlepeat step c) to validate that the schedule has not changed.

NOTE| Standard configuration sentences via configuration port: the receiver turn-on times,are configured|using

the-ARW- COP sentence.

Standard configuration sentences via VDL: the receiver turn-on times are configured via the VDL using Mess3age 25

or Mesgsage 6 with the appropriate application identifier/function identifier, and binary’data.

8.7.1.3 Required results

Verify that:

a) the EUT receiver is turned on all the time;

b) the EUT receiver is turned on during the defined time period and interval,

c) the EUT returns on a query with the appropriate message content via Pl using the-ARW

OP sentence;

d) the EUT returns on a query via the*VDL with the appropriate VDL message on the
assigned slot and channel using thef@ppropriate application identifier and binary data

e) the EUT returns a NAK using(reason code 11 with the NAK descriptive text “irjvalid
interval”’, and the COP shall ble ignored;

f) the EUT returns on a guery with the appropriate message content from the preyious
cpnfiguration via Pl usingthe COP sentence.

The purpose of this test is to ensure that the payload of this sentence is used to contrgl the

Sleplhecodlenceon Do cntopee inte ton S nelne the coptionation cont ol the SLL g0 e
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Test for configuration of payload transmission

A Purpose

The purpose of this test is to ensure that the EUT can be commanded to transmit a payload
using the slots reserved by a preceding CBR with message ID = 0 and message ID index = 0.
The payload can be entered into the EUT using the configuration port of the EUT or the
appropriate VDL configuration message.

8.7.2

Set y

Conf
inter

.2 Method of measurement

o the slandard tloct anviranment and gooralg tha EULT n normal madg

gure an FATDMA transmission schedule for message ID = 0, message ID indéx>< 0
al = 750 slots on channel A and B, slot distance between channel A and B 5375 slg

a) Apply an MEB with Message ID = 6, Message ID index = 0, broadcast behaviour = 1 ¢

\

blid destination MMSI.

b) Apply an MEB with Message ID = 12, Message ID index = 0, broadgast behaviour = 1

a

valid destination MMSI.

c)
d)

8.7.2,

Verif

a)

a
W
b) a
s
c) 4
W
d) a
s

8.7.3

8.7.3,

The
mesg

8.7.3

pply an MEB with Message ID = 8, Message ID index = 0, bro@dcast behaviour = 1.
pply an MEB with Message ID = 14, Message ID index =0, broadcast behaviour = 1

3 Required results

that:

ith correct content according to the MEB gnput;

single Message 12 is transmitted, in* the next available slot, defined by the
entence, with correct content accorditig to the MEB input;

ith correct content according #6-the MEB input;

single Message 14 is.fransmitted in the next available slot, defined by the
entence, with correct cgntent according to the MEB input.

Test for forced broadcast
1 Purpose
purpose of this test is to ensure that the EUT can be forced to broadcast a specified

age vialthe Pl or the VDL.

.2 Method of measurement

, slot

nd a

and

single Message 6 is transmitted in the next\available slot, defined by the CBR sent¢nce,

CBR

single Message 8 is transmitted~n' the next available slot, defined by the CBR sent¢nce,

CBR

VDL

Setup the standard test environment and operate the EUT in normal mode. Enter the forced
broadcast data to the EUT with the following parameters:

e message type;

e message identifier;

o V

DL channel for message transmission;

e time and slot message transmission;

e number of consecutive slots for message transmission.

Using the implemented methods (one or both) enter the appropriate forced broadcast data to
the EUT.
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NOTE Standard configuration sentences via configuration port: the forced broadcast data is configured using the

AFB s

entence.

Standard configuration sentences via VDL: the forced broadcast data is configured via the VDL using Message 25
or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.7.3

3 Required results

Verify that the EUT transmits the requested VDL message at the defined time and slot.

8.7.4

8.7.41—1—94«99%
The purpose of this test is to ensure that the EUT can provide version information.

8.7.4.2 Method of measurement

Setu
versi

NOTE|
senter

Stand
Messd

8.7.43 Required results

Verif

8.7.5 Test for-AFC DCR - AtoN function.ID capability
8.7.51 Purpose

The purpose of this test is to ensure-that the EUT can provide a list of supported function

8.7.5.2 Method of measurement

Setu
trans|

supp

NOTE

QAEC]“Q,DCR” seritence and the response is provided using-AFS DCR.

Stand
or Me

Test for version information

b the standard test environment and operate the EUT in normal mode(Enter the que
pn information to the EUT using the manufacturer's implemented méethods.

Standard configuration sentences via configuration port: the version information is queried using the
ce and the response is provided using VER.

hrd configuration sentences via VDL: the version information is ‘qderied via VDL using Message
ge 6 with the appropriate application identifier/function identifier, and binary data

y that the EUT provides with the requested version information.

b the standard test environment and use the configuration as defined in 8.1.1
Imission schedule for Message 21 as defined in 8.1.2. Enter the query for the fun
brted.

Standard cenfiguration sentences via configuration port: the list of supported functions is queried usi

hrd configuration sentences via VDL: the list of supported functions is queried via the VDL using Mess§
sage.6'with the appropriate application identifier/function identifier, and binary data.

ry for

QVER

25 or

blity.

and
ction

hg the

ge 25

8.7.53 Required results

Verify that the EUT provides the list of functions that are supported by the AtoN station.

8.7.6 Test for assigning an encryption key for VDL configuration

8.7.6.1 Purpose

The purpose of this test is to ensure that the encryption key for VDL configuration can be
entered into the EUT using the configuration port or the appropriate VDL message.

- The initial
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8.7.6.2 Method of measurement

Setup standard test environment and operate the EUT in normal mode.

(]
~

()

onfigure the EUT with the initial factory default encryption key of all zeros.

Q

)

m
g
Send a configuration message encrypted with the initial factory default AES encryption
Key;

b) Configure the EUT with a different AES encryption key.

Send a configuration message encrypted with the new AES gencryption key;

S

c) Sknd a configuration message encrypted with a different AES encryption key;

NOTE| Via configuration port: enter the encryption key via the~gonfiguration port using the-AKE-PI CEK sentence
or any] other means provided by the manufacturer. The sentence‘used on the configuration port allows for-thetentire
428-bit an encryption key of up to 256 bits to be entered using\multiple sentences.
Via VDL: enter the encryption key via the VDL using Méssage 25 or Message 6 with the appropriate application

identiffer and binary data. The VDL message-enly allows the-least-significant-56-bits entire key of up to 256 pits to
be modified.

8.7.6,.3 Required results
Verify that:

b)
7

i

c) tHe EUT retutne on 3 auervwith tha annronriate messaae content via the Pl usina thel AKE
S—me v +fFetdNls o3 query-WimtheappropHatenResSSage-conte it viamer—uUSHhg e e
spntencer

a) the EUT-does not accept the new configuration;

b) theBUT accepts the new configuration;

c) the EUT does not accept the new configuration.
8.7.7 Test for VDL configuration using chaining (Types-2-and 3)
8.7.71 Purpose and setup

The purpose of these tests is to verify that, if chaining is implemented, the AtoN station
supports receiving information from a base station via intermediate AtoN stations and then
transmits the response back through the intermediate AtoN stations to the base station.

Perform the following tests with Message 25 if no other message is specified. All involved
AtoN stations are of the EUT type. The manufacturer has to supply a sufficient number of
units to perform the test.
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In the following test the base station is simulated by the test environment. The ID values of
the test setup diagrams are only examples. The RF connections are set up in a way that all

All EUTs shall be configured to have their receivers

stations can receive each other.

permanently enabled.

Basic chaining test with 2 AtoN stations

8.7.7.2

Purpose

8.7.7.21

The purpose of this test section is to verify the basic chaining functions in a simple

environment with two AtoN stations.

(= ana~)

tha

>

Method of measurement
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Statoh

aeach  AtoN
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each

n in Figure 20 shall be set up.

Q@&W
RS
S
NS

8.7.7.2.2

Set hn the standard test environment and use the confiauration as defined gdn >;2

ot

U_S.i_’:‘_g the imnlemented method({s) estahlich a3 chain bv confiaurina e

MM

Standbrd conficuration ennh:nr-ne(): DL g chain-is—established by defining-the parent and-all known-children

St GG o HgUatHoR—SeteRecesSVia—v it

within

WHHHR

The {est scenari
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b)
c)

d)

e)

f)

g)
h)

8.7.7.2.3 Required results

Verify:

a) thexhain is established:
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BASE STATION,
BASE = MMSI 002110005

A 4

ATON 1, 1D 1

AlD:

P: Base = 002110005
RAD1T=9901232456
C: ID2 = 990123457

)

ATON 2, 1D 2

AID:
P: ID1 =990123456
R: ID2 = 990123457

IEC.

Figure 20 — Test scenario for basic chaining test
onfigure AtoN station 1 with appropriate MMSIs for parent = base, real AtoN = ID1
hild = ID2 using the AID sentence;

onfigure AtoN station 2 with appropriate MMSIs{for parent = ID1, real AtoN = ID2 ar
hild using the AID sentence;

end a configuration message from the Base station to AtoN 1, source ID = basg
MSI of AtoN = ID1;

uery the configuration of AtoN 1 and“AtoN 2 using Pl port sentences;

end a query message for the-applied configuration from the base station to Atd
purce ID = base and MMSI of 'AtoN = ID1;

end a configuration message from the base station to AtoN 2, source ID = bassg
MSI of AtoN = ID2;

uery the configuration of AtoN 1 and AtoN 2 using Pl port sentences;

end a query message for the applied configuration from the base station to Atd
purce ID = base-and MMSI of AtoN = ID2.

and

d no

and

N 1,

and

N 2,

a)
b)
c)
d)

e)

by query for the AID sentence that the configuration of AtoN 1 is correctly stored;
by query for the AID sentence that the configuration of AtoN 2 is correctly stored;

that AtoN 1 does not retransmit the configuration message;

that the configuration of AtoN 2 is not affected and that AtoN 1 has accepted and stored

the new configuration;

that AtoN 1 does not retransmit the query message. Verify that AtoN 1 responds with the
requested message, source ID = ID1 and MMSI of AtoN = ID1. Verify that AtoN 2 does not

retransmit the query and the response message;
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f) that AtoN 1 retransmits the configuration message, source ID = ID1 and MMSI of AtoN =
ID2;

g) that the configuration of AtoN 1 is not affected and that AtoN 2 has accepted and stored
the new configuration;

h) that AtoN 1 retransmits the query message, source ID = ID1 and MMSI of AtoN = ID2.
Verify that AtoN 2 responds with the requested message, source ID = ID2 and MMSI of
AtoN = ID2. Verify that AtoN 1 retransmits the response message, source ID = ID1 and
MMSI of AtoN = ID2.

8.7.7.3 Configuration by a parent AtoN
8.7.7.3.1 Purpose A
The purpose of this test section is to verify that the EUT can be configured and une by the
paremt AtoN. In the previous test the EUT receives the message from the t}@ statipn in
additjon to the message from AtoN 1. So it is not sure that it has responded gg he megsage
from |the parent AtoN. Therefore the test is repeated with simulated messa Q/ rom the pprent
AtoN} without any messages from the base station. N2

Oy
8.7.7,.3.2 Method of measurement ({/b
The EUT is only connected to the test environment which sim I@tys the parent AtoN (AtolN 1)

AtoN

a) S

b) d
c)

=)

8.7.7).

Verif

¢r the applied configuration from AtoN %@AtoN 2, source ID = AtoN 1 and MMSI of
\.

station 2 is configured from the previous test.

;\\

uery the configuration of AtoN 2 using PI po Kgntences.
end a message from the test environment‘(&the EUT which simulates a query mes

ID2.

N

3.3 Required results A’\Q
/ that: \O

a) t
b)
c)

8.7.7
8.7.7

The
cons

N

e EUT has received th S}g{ulated message;
toN 2 has accepted;and stored the new configuration;

toN 2 responds with the requested message, source ID = ID2 and MMSI of AtoN = II

.4 Chai@gest with 3 AtoN stations
4.1 @r‘pose

of a linear row of three AtoN stations.

end a message from the test environment to the & which simulates a configurjation
nmessage from AtoN 1 to AtoN 2, source ID = Atoh@ nd MMSI of AtoN = ID2.

sage
AtoN

ment

oug@of this test is to verify the chaining functions in a more complex environ

8.7.7

The t

4.2 Method of measurement

est scenario shown in Figure 21 shall be set up.
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BASE STATION,
BASE = MMSI 002110005

A 4

ATON1,ID 1

AID:
P: Base = 002110005
R: ID1 =990123456

C. UL = IJ9U 1255907

C: ID3 = 990123458

y

ATON 2, 1D 2

AID:

P: 1D1 = 990123456
R: 1D2 = 990123457
C: ID3 = 990123458

y

ATON3,ID3 , O

AID:
P: ID2 = 990123457
R: 1D3 = 990123458

MSI of AtoN-51D3.

IEC

Figure 21 — Test scenario for linear chaining test

onfigure AtoN station 1 with apptopriate MMSIs for parent = base, real AtoN
hild = ID2 and ID3 using the AlD sentence.

onfigure AtoN station 2 with appropriate MMSIs for parent = ID1, real AtoN
hild ID 3 using the AID §entence.

uery thegonfiguration of AtoN 1, AtoN 2 and AtoN 3 using PI port sentences

d
c
d
c
Jonfigure AtoN statian 3 with appropriate MMSIs for parent = ID2, real AtoN = ID3 ai
child using the AlD~séntence.
S
M
@
S
s

end a configuration message from the base station to AtoN 3, source ID = baseg

end~anquery message for the applied configuration from the base station to Atg
bufee’ID = base and MMSI of AtoN = ID3.

ID1

IDZ

8.7.7.4.3 Required results

Verify:

a)
b)
c)
d)

e)

and

and

d no

and

N 3,

by query for the AID sentence that the configuration of AtoN station 1 is correctly stored,;

by query for the AID sentence that the configuration of AtoN station 2 is correctly stored;

by query for the AID sentence that the configuration of AtoN station 3 is correctly stored;

that AtoN 1 retransmits the configuration message, source ID = ID1 and MMSI of AtoN =
ID3. Verify that AtoN 2 retransmits the configuration message, source ID = ID2 and MMSI

of AtoN = ID3;

that the configuration of AtoN 1 and AtoN 2 is not affected and that AtoN 3 has accepted
and stored the new configuration;
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f) that AtoN 1 retransmits the query message, source ID = ID1 and MMSI of AtoN = ID3.
Verify that AtoN 2 retransmits the query message, source ID = ID2 and MMSI of AtoN =
ID3. Verify that AtoN 3 responds with the requested message, source ID = ID3 and MMSI
of AtoN = ID3. Verify that AtoN 2 retransmits the response message, source ID = ID2 and
MMSI of AtoN = ID3. Verify that AtoN 1 retransmits the response message, source ID =
ID1 and MMSI of AtoN = ID3. Verify the content of the response message transmitted by
AtoN 1.

8.7.7.5 Chaining test with 3 AtoN stations in other configuration

8.7.7.5.1 Purpose

The purpose of this test is to verify the chaining functions in a more complex environment
cons|sting of a forked layout of three AtoN stations.

8.7.7.5.2 Method of measurement

The fest scenario shown in Figure 22 shall be set up.

BASE STATION,
BASE = MMSI 002110005

A A

A\ 4 A\ 4 L
ATON 1, ID 1 (\(<

AlD:

P: Base = 002110005,
R: ID1 = 990123456
C: ID2 = 990123457
C:1D3=990123458

N

N\
ATON 2, ID'2 ATON 3, ID 3
N >
AID: AID:
P: ID1=990123456
R: ID2.2 990123457 P: ID1 = 990123456

IEC

Figure 22 — Test scenario for forked chaining test

a) (onfigure AtoN station 1 with appropriate MMSIs for parent = base, real AtoN = ID1 and
child = 1DZ and IDs using the AID sentence.

b) Configure AtoN station 2 with appropriate MMSIs for parent = ID1, real AtoN = ID2 and no
child using the AID sentence.
c) Configure AtoN station 3 with appropriate MMSIs for parent = ID1, real AtoN = ID3 and no

child using the AID sentence.

d) Send a configuration message from the base station to AtoN 3, Source ID = base and

MMSI of AtoN = ID3.

e) Query the configuration of AtoN 1, AtoN 2 and AtoN 3 using PI port sentences.

f) Send a query message for the applied configuration from the base station to AtoN 3,

Source ID = base and MMSI of AtoN = ID3.
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8.7.7.5.3 Required results
Verify:

a) by query for the AID sentence that the configuration of AtoN 1 is correctly stored,;
b) by query for the AID sentence that the configuration of AtoN 2 is correctly stored;
c) by query for the AID sentence that the configuration of AtoN 3 is correctly stored;

d) that AtoN 1 retransmits the configuration message, source ID = ID1 and MMSI of At
ID3. Verify that AtoN 2 does not retransmit the configuration message;

2016

oN =

e) that the configuration of AtoN 1 and AtoN 2 is not affected and that AtoN 3 has accepted

and stored the new configuration;

f) that AtoN 1 retransmits the query message, source ID = ID1 and MMSI of A@/zﬁ
erify that AtoN 3 responds with the requested message, source ID = ID3 M

ID3.
S| of

toN = ID3. Verify that AtoN 2 does not respond to the query message. Verify-that AfoN 2

dpes not retransmit the response message. Verify that AtoN 1 retransqnv% the resp
essage, source ID = ID1 and MMSI of AtoN = ID3. Verify the conteﬂt of the resp
essage transmitted by AtoN 1.
rbq/

8.7.7.6 Chaining test with Message 6 @(1/
8.7.716.1  Purpose C)
The purpose of this test is to verify the basic chaining fL&Q}ons with Message 6 inste
Mesdqage 25. The test layout of 8.7.7.5 shall be used. | ssumed that the units are aln
configured according to the layout of 8.7.7.5. Q
8.7.7.6.2 Method of measurement \\

QO

The measurement procedure shall be as foL@@.

a) nd a configuration message frw base station to AtoN 3 via the chain, source

s
base, destination ID = ID1 and M of AtoN = ID3;

b) query the configuration of AtoN\_Q AtoN 2 and AtoN 3 using PI port sentences;
s

c) nd a query message far.fhe applied configuration from the base station to AtoN

the chain, source ID = bésg, destination ID = ID1 and MMSI of AtoN = ID3.
8.7.7.6.3 Reqmred@sults
Verify that:

a) AtoN 1 re %mts the configuration message, source ID = ID1, destination ID = (

MM % = ID3. Verify that AtoN 2 does not retransmit the configuration messagg¢;
9

onse
onse

bd of
eady

D =

3 via

and

and

b) the uration of AtoN 1 and AtoN 2 is not affected and that AtoN 3 has accepted
S eéﬂ the new configuration

c) AtoN 1 retransmits the query message, source ID = ID1, destination ID = 0 and MM
AtoN = ID3. Verify that AtoN 3 responds with the requested message, source ID =

Sl of
ID3,

destination ID = ID1 and MMSI of AtoN = ID3. Verify that AtoN 2 does not respond on the
query message. Verify that AtoN 2 does not retransmit the response message. Verify that
AtoN 1 retransmits the response message, source ID = ID1, destination ID = base and

MMSI of AtoN = ID3. Verify the content of the response message transmitted by AtoN
8.8 TestforBIIT
8.8.1 Purpose

The purpose of this test is to prove the correct response by the EUT to its BIIT.

1.
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8.8.2 Method of measurement
Setup the standard test environment and operate the EUT in normal mode.

a) Disconnect the antenna from the EUT.

b) -Apply fault to the Channel 1 receiver.

o—fessboioudi b the Chonesl S roonhine

b) Check the documentation for Tx malfunction

c) Check the documentation for a fault of the channel 1 receiver (not applicable for type

d) heck thg documantation faor o fault af thg channgl 2 rgegivgr (nnf :\pplir\ohla for fypa

e) [Oisable the augmentation system, if fitted.
8.8.3 Required results
Verify that:

a) HUT shall cease transmissions, an ADS sentence is output with thealarm status =
implemented an ALR sentence with alarm ID = 002 shall be output;

b) HUT shall cease transmission, an ADS sentence i§, output with the alarm status =
implemented an ALR sentence with alarm ID = 004 $hall be output;

c) HUT shall cease transmission on channel 1, the 'AtoN health bit shall be set to 1, an

ID = 003 shall be output;

d) HUT shall cease transmission on channel 2, the AtoN health bit shall be set to 1, an
sentence is output with the alarm status = A, if implemented an ALR sentence with 4§
I[D = 004 shall be output;

e) HUT shall continue transmissiony’the AtoN health bit shall be set to 1, an ADS senten
output with the alarm status\= A, if implemented an ALR sentence with alarm ID 5
shall be output.

8.9 | Transmitter shutdown procedure
8.9.1 Purpose

The purpose of-this test is to verify that the transmitter has an automatic shutdown.

8.9.2 Method of measurement

1).
1).

A, if

A, if

ADS
larm

ADS
larm

ce is
038

Revig¢w. the manufacturer’s declaration.

8.9.3 Required results

The manufacturer shall provide a declaration in the documentation that states the EUT will

function as required.

8.10 Testsfor Power supply
8.10.1 Purpose

The purpose of this test is to ensure that the power consumption of the AIS AtoN station
stated in the manufacturer’s documentation.

is as
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8.10.2 Method of measurement

Setup the standard test environment and operate the EUT in normal mode. Configure
reporting of Message 21 to have the following parameters:

e transmit power level: 12,5 W, or the manufacturer’s declared level,;

e channel 1 slots: 512 and 513;

e channel 2 slots: 612 and 613;

e reporting interval: 3 min.

The feststratt—beTomfor 30— mmwith—t0—fultduty cyctestomeasure—the—average power
conspmption.

Optignally, repeat the test for RATDMA for the same transmit power and reporting’interva|.

8.10.3 Required results

Verify that for 10 full duty cycles, the average power consumption of the ' EUT does not exceed
110 % of the value stated in the manufacturer’s documentation.

8.11| Environmental-tests

Testg shall be carried out in accordance with IEC 60945, Durability and resistange to
environmental conditions, protected or exposed, or as defined by manufacturer.

8.12| External removable media
8.121 Purpose

To efsure the number of external connection points are minimized and protected.

8.122 Method of measurement

Revi¢w manufacturer’s documentation.

8.123 Required results

Refef to the devicé )manufacturer’'s documentation and confirm by inspection off the
documented evideneg that the number of connection points for REDS (USB ports, disc dfives,
etc.)|are those required by the manufacturer for operation, lifetime maintenance and sugport.
Conflrm by op&ervation that all other connection points are blocked or disabled in accordance
with the infotmation provided by the manufacturer.

8.13 | ‘Other tests

8.13.1 Quality assurance

The manufacturer shall declare the quality assurance standard to which the EUT is
manufactured.

8.13.2 Additional features

The manufacturer shall declare any additional features of the EUT. These features are not
tested in accordance with this standard. The manufacturer’s declaration shall confirm that
additional features, including position accuracy augmentation, do not adversely affect
Message 21 transmissions.
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8.13.3 Manual

The manual shall include information concerning:

external connectors, if applicable;

correct installation of the unit and antennae;
configuration;

power consumption;

firmware upgrades, if applicable;

conriguration interrace, Including nharaware and electrical detalls.

8.13.4 Marking and identification

Verify that marking and identification complies with 5.5.3.

8.14| Optional TAG block encapsulation

8.141 Application

This [test will verify that the AIS AtoN can respond to TAG bloeks“and generate TAG b
propé¢rly as defined in Table 16.

In mgst tests a query for a VER sentence and a VER response is used. This can be rep
by other sentences which initiate a response by the ELY{

Only|tests of functions which are implemented have*to be performed.

8.142 TAG block capabilities

8.142.1 Purpose

This [test verifies that the EUT rgsponds to a request from a TBR sentence with o
sentgnces providing the correct gapability information.

8.142.2 Method of measurement

Set Up the standard test'environment and use the configuration as defined in 8.1.2.

ocks

aced

utput

a) Apply a TBR {J'AG block report request) sentence to the EUT with the correct ufique

b)

pplyarquery for TBS.
8.14. i

identifier (Y))Nof the EUT and the request flag set to “S” requesting all supported
bjock fupctions.

TAG

Confirm that:

a) the EUT outputs the sentences CPD, CPG, CPS, CPC and CPN with talker and listener
function field set to “V” (supported but disabled). The listener function of CPC, CPG and

b)

CPC can be set to “U” (unsupported) depending on the implementation;

there is one TBS output with the source-identification field set to null field.

8.14.3 Activation of source-identification for output

8.14.3.1 Purpose

This test verifies that the EUT provides the correct TAG blocks containing the source-
identification with the output sentences, depending on the configuration.
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8.14.3.2 Method of measurement

Set-up the standard test environment and use the configuration as defined in 8.1.2.

a) Apply a CPS sentence (configure parameter code for the source identification parameters)
to the EUT, with the talker source-identification function set to "N” (enabled for NAK reply
only) and the listener source-identification function set to “V” (disabled). Apply a TBR
sentence.

b) Apply a sentence to the EUT which causes a NAK response. The manufacturer shall
provide information on how to get a NAK response.

c) Apply a CPS sentence to the EUT, with the talker source-identification function set to “A”
(¢nabled) and the listener source-identification function set to “V” (disabled). Appl@ TBR
sentence. N

d) Apply a query for a VER sentence. %Q‘

N

8.143.3 Required results (19

Conf{rm that: Qﬂ/

a) the EUT outputs a CPS sentence with the correct settings and t qéntence status flajg set
t¢ “R” (report); confirm that the output does not include TAG blggKs;

b) the EUT outputs a NAK sentence with a preceding c%ét TAG block, including the
Slource-identification parameter set to the own unique icgg ifier (applied by SID sentefice);

c) the EUT outputs a CPS sentence with the correct s ir%s, with a TAG block where sgurce
identification = own Ul; confirm that all sentences output with TAG blocks containjing a
spurce identification;

d) a|VER sentence is output with a TAG block @e source identification = own Ul.

8.14/4 Activation of Destination-identifi on

8.144.1 Purpose . @$

Q\

This Jtest verifies that the EUT provides the correct destination identification with the output
sentgnces and performs the correct filtering of input sentences with TAG blocks containjng a

destiphation identification para%ﬁr r.

8.144.2 Method of measurement

Set yp the standard@ environment and use the configuration as defined in 8.1.2.

a)

b)
c)

d)

e)

f)
g)

h)

pply a sentence (configure parameter code for the destination identifidation
paramet without TAG block to the EUT, with the talker destination identifigation
f nctio? t to "A” (enabled) and the listener destination identification function set tp “V”
(disabled). Apply a TBR sentence.

N a query for VER, without a TAG block

Apply a query for VER, with a TAG block containing a source identification and the correct
destination identification (Ul of EUT).

Apply a query for VER, with a TAG block containing a source identification and a
destination identification different to the Ul of EUT.

Apply a CPD sentence to the EUT, with the talker destination identification function set
to "A” (enabled) and the listener destination identification function set to “A” (enabled).
Apply a TBR sentence with the correct source and destination identification.

Apply a query for VER, without a TAG blocks.

Apply a query for VER, with a TAG block containing a source identification and the correct
destination identification (Ul of EUT).

Apply a query for VER, with a TAG block containing a source identification and a
destination identification different to the Ul of EUT.
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8.14.4.3 Required results

Confirm that:

a)

b)

d)

e)

f)
g)

h)

8.14/5 Activation of Source-identification for m&@
8.14)5.1 Purpose N\

P N
8.14)5.1.1 General

the EUT outputs a CPD sentence with the correct settings. Confirm that the output
sentence is preceded by a TAG block with source-identification = own Ul and no
destination-identification. Confirm that all output sentences which are not a response on
an input sentence do not include a destination-identification in the TAG block.

a VER sentence is output with a TAG block where source-identification = own Ul and no
destination-identification;

a VER sentence is output with a TAG block where source-identification = own Ul and the
destination-identification = source-identification of the query TAG block; A

a|VER sentence is output with a TAG block where source-identification = own@\and the
destination-identification = source-identification of the query TAG block;

the EUT outputs a CPD sentence with the correct settings. Confirm '}l the optput
bntence is preceded by a TAG block where source-identificati (1; own Ul| and
bstination-identification = source-identification of the TAG bIo% the input [TBR
bntence;

n o n

there is no VER response;

a|VER sentence is output with a TAG block where source-i flcat|on = own Ul anfl the
destination-identification = source-identification of the qu G block;
there is no VER response.

RS

This ftest verifies the correct storage of s@rce-identification parameters and the correct |input

filtering by source-identification pararr&@’rs in input TAG blocks.

8.145.1.2 Method of measur\tih'ent

Set-yp the standard test en@nment and use the configuration as defined in 8.1.2. Acfivate

destipation-identification for,output as in 8.14.4.2 a).

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

g)

pply a TBS sada@ce to the EUT containing a valid source-identification S1, the gction

field setto 1 = the provided source-identification value. Query for TBS.

ply a qu or VER, with a TAG block containing a source-identification different tp the
sfored s -identification S1.

pl PS sentence to the EUT, with the talker source-identification function set tp “A”
( d) and the listener source-identification function set to “A” (enabled). Apply a| TBR
St nce with a source-identification S1
Apply a query for VER, with a TAG block not containing a source-identification parameter.

Apply a query for VER, with a TAG block containing a source-identification equal to the
stored source-identification S1.

Apply a query for VER, with a TAG block containing a source-identification different to the
stored source-identification S1.

Apply a query for VER, with a TAG block containing a source-identification
“DEFAULTSOURCE”".

8.14.5.2 Required results

Confirm that:
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a)

b)
c)

d)
e)
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the EUT outputs a TBS sentence with the correct source-identification S1. Confirm that
there is no TBS output sentence for the source-identification of “DEFAULTSOURCE”;

there is a VER response;

the EUT outputs a CPS sentence with the correct activation settings talker = A and listener
= A’

there is no VER response;

there is a VER response with a destination-identification which is identical to the source-
identification of the query sentence;

f) there is no VER response;

g) there is a VER response without destination-identification. A

8.146 Use of multiple source-identifications for input Q}’
©

8.146.1 Purpose Q\

This [test verifies the correct storage of multiple source-identifications aﬁ‘ﬁ, he correct finput

8.146.2 Method of measurement @q’

a)

b)
c)
d)
e)
f)

g)

8.14.6. Cﬁquired results
N\

filtering by source-identification parameters in input TAG blocks. (LQ'
$e

Set-yp the standard test environment and use the configur@)as defined in 8.1.2. Acfivate
destipation-identification for output as in 8.14.4.2 a). 6\

pply TBS sentences to the EUT containing vaﬁ(source-identification S2, S3, .|, Sn
according to the maximum number of source-idqz cations provided by the manufacjurer.

he CPS of setting of S1 from the previous ts‘{\t s still valid. Query for TBS using a(valid
spurce-identification in the TAG block. S\Q

ply query sentences for VER, one g@?ﬁ for each applied source-identification with a
TIAG block containing the appropriateg ce-identification.

ply a query for VER, with a T ({Zblock containing a source-identification which ig not
phrt of the stored source-identifi&a ns.

ply one more TBS sent%’% which would exceed the maximum number of soprce-
identifications which can bg\@tored by the EUT. Query for TBS.

ply a TBS sentence torthe EUT containing the source-identification S2 as applied in test
a) with the action fi ét to 2 (remove the provided source-identification). Query for TBS.

ply a TBS sir%@nce to the EUT containing no source-identification value, with the
tion field sef to-3 (remove all source-identifications). Query for TBS.

ply a q sentence for VER, with a TAG block containing the source-identifigation
value “D ULTSOURCE".

Confirm that:

a)

b)

c)
d)

the EUT outputs a TBS sentence with the correct source-identifications S1, S2, S3,..., Sn
for each applied TBS sentence. Confirm that at least 5 Source-identifications can be
stored. Confirm that there is no TBS output sentence for the source-identification of
“DEFAULTSOURCE”;

there is a VER response for each query, with destination-identification = source-
identification of the query TAG block;

there is no VER response;

there is a NAK response on the TBS sentence indicating that the source-identification
cannot be stored. Confirm that there is a TBS sentence for source-identification S1 and for
each source-identification stored under step a);
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e)

f)
g)

the EUT outputs a TBS sentence with the correct source-identification S1,S3, ..., Sn for
each stored source-identification. Confirm that there is no TBS output sentence for the
source-identification S2 which has been removed;

there is one TBS output with the source-identification field set to null field;

there is a VER response. This indicates that the default source-identification
“DEFAULTSOURCE” has not been deleted.

8.14.7 Test of grouping by TAG blocks for output

8.14.7.1 Purpose

Th|s‘lltest verifies the grouping of sentences using TAG block grouping parameter& ” for
outpyt sentences. Q~
8.14j7.2 Method of measurement r\Q)

Set Up the standard test environment and use the configuration as deflnedaﬂ(bﬂ 2.

a)

b)
c)

The following tests are performed only if the op@al functions are implemented.

d)

e)

8.14]7.3 Requ'§‘ esults

Conflrm that
OQ‘

b)

c)

Apply a CPS and a CPD sentence to disable Source-identifi n and destingtion-
identification (talker and listener function set to “V”). Apply (5 R sentence with the
quest flag set to “S” requesting all supported TAG block func(@ﬁ

- =

Imput an SPO sentence to activate VSI sentences for VD C)

pply a CPG sentence to activate the talker grouping Sib\chon (talker function set tp “A”
and listener function set to “V”). Set the reset even = use the group-code limi{. Set
the initial group-code and the group-code incremﬁo 1 (default). The group-code limit is
st to a small integer value (e.g.10). Apply a TBQ tence.

7
pply a CPG sentence with talker func*@‘u set to “A” and listener function set to “V’]. Set
the reset event to “0” = use the groupscode limit. Set the initial group-code to 100 and the
group-code increment to 10. The %@p-code limit is set to 250. Apply a TBR sentencg.

pply an SPO sentence to ac{g@te VSI sentences for VDM and VDO. Apply a CPO and
dPS sentence to activate ination-identification and source-identification for talker.
ALpIy a CPG sentence to\ ivate the talker grouping function (talker function set tp “A”
and listener function se() “V”). Set the reset event to “3” = every minute. Set the [nitial
group-code to 200 apd the group-code increment to —5. The event offset value is det to
-110. Apply a TBRég&‘ence.

t outputs the sentences CPD, CPG, CPS, CPN and CPC with talker and lisiener
f Hon field set to “V” (supported but d|sabled) The Ilstener functlon of CPC, CPQg and

the EUT outputs VSI sentences together with all VDM sentences. Confirm that no TAG
blocks are added;

the response on TBR includes a CPG sentence with the input parameters. Confirm that
single line sentences (e.g. VDO) are output without TAG blocks. Confirm that all VSI/VDM
combinations and all multi-part VDM and VDO sentences are grouped using TAG blocks.
Confirm that the x parameter in the g: string starts with 1 and is incremented by 1 for each
sentence in a group. Confirm that the y parameter is identical for each sentence in a
group and indicates the total number of sentences of this group. Confirm that the code
parameter is identical for each sentence in a group and is incremented by the defined
group-code increment parameter (= 1) for each group. Confirm that the code parameter is
reset to the defined Initial group code (= 1) when it would exceed the defined group-code
limit (e.g. = 10);
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d)

e)

8.14J8 Test of UNIX time output (O(l/
8.148.1 Purpose Q/C)
N\
This fest verifies the output of the TAG block parameter “c&nh the UNIX time value.

8.148.2 Method of measurement QQ

Set yp the standard test environment and use th@onfiguration as defined in 8.1.2.

a)

8.148.3 Required resul'ts
Conf{rm that: O

b)

- 88 — IEC 62320-2:2016 RLV © IEC 2016

the TBR response includes a CPG sentence with the input parameters. Confirm that all
VSI/VDM combinations and multi-part VDM and VDO messages are grouped using TAG
blocks with the correct parameters. Confirm that the x parameter in the g: string starts
with 1 and is incremented by 1 for each sentence in a group. Confirm that the y parameter
is identical for each sentence in a group and indicates the total number of sentences of
this group. Confirm that the code parameter is identical for each sentence in a group and
is incremented by the defined group-code increment parameter (= 10) for each group.
Confirm that the code parameter is reset to the defined Initial group code (= 100) when it
would exceed the defined group-code limit (= 250);

the TBR response includes a CPG sentence with the input parameters. Confirm that all
VSI/VDM and VSI/VDO combinations and multi-part VDM and VDO messages are grouped
using TAG blocks with the correct parameters. Confirm that the grouping paraﬁ er is
ajways the first parameter in a TAG block. Confirm that the x parameter in th tring
sfarts with 1 and is incremented by 1 for each sentence in a group. Confir t the y
pprameter is identical for each sentence in a group and indicates the tq%&b numbjer of
sentences of this group. Confirm that the code parameter is identical for sentence in
al group and is decremented by the defined group-code increment paﬁmeter = -§) for
epch group. Confirm that the code parameter is reset to the defineﬂ)hltlal group |code
(¥ 200) 10 s (Event offset parameter) before the beginning of eachpﬁhute.

~

pply a CPC sentence (configure param@%’-code for UNIX time parameter) with the falker
UNIX time function set to "A" (ena ) and the listener UNIX time function set tp “V”
(disabled). The time precision/for @parameter shall be set to 1 = integer seconds. Apply
al TBR sentence. Activate grouping*as defined in 8.14.7.2 ¢).

Apply a CPC sentence with Q%\talker UNIX time function set to "A" (enabled) and the| time
precision/format paramete{ to 2 = integer milliseconds.

AN
O

e respons the EUT includes the CPC sentences with the parameters set accord]}g to

and the Sentence status flag set to “R”. Confirm that each ungrouped
block contains the c: parameter with the correct UNIX time in sec¢nds.
at in each TAG block group at least one TAG block contains the c: pararpeter
correct UNIX time in seconds;

a P 9 g 0es not
support millisecond resolution for the UNIX time. If no NAK is output then confirm that
each ungrouped output TAG block contains the c: parameter with the UNIX time in
milliseconds. Confirm that in each TAG block group at least one TAG block contains the c:
parameter with the UNIX time in milliseconds. Required accuracy shall be £1 s.

8.14.9 Test of line-count output

8.14.9.1 Purpose

“w

This test verifies the output of the TAG block parameter “n” with the correct line number.

8.14.9.2 Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.2.
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a) Enable the talker grouping function and disable the source-identification and destination—
identification. Input an SPO sentence to inactivate VSI sentences for VDO. Apply a CPN
sentence (configure parameter-code for the line-count parameter) with the talker line-

count function set to "A" (enabled) and the listener line-count function set t
(disabled). The other parameters shall be set to: reset event = 0 (use the line-count
initial line-count = 1, count increment = 1, line-count limit = 20, event offset = null
Apply a TBR sentence.

The following tests are performed only if the optional functions are implemented.

o “V"
limit),
field.

b) Apply a CPN sentence with the following parameters: talker line-count function enabled,

c)

a)

b)

reset event = Q0 (use the line-count limit), initial line-count = 3000, count Increm

nt =

reset event = 2 (hourly), initial line-count = 100, count Increment = 10, Iine@o nt |
null field, event offset = 30.

Q
8.149.3 Required results (1:1’
Q/
Conf{rm that:
oSV

the response of the EUT includes the CPN sentence with the ﬁg/ameters set accord

100, line-count limit = 1000, event offset = null field. A

pply a CPN sentence with the following parameters: talker Line-count functi%}énabled

imit =

ihg to

the CPN input and the sentence status flag is set to “R” @)nfirm that each sentenfce is
pfeceded by a TAG block. Confirm that each TAG blocKdrcluding each TAG block| of a

group contains an “n” -parameter. Confirm that the &e-count is incremented for
t

each

occurrence by one. Confirm that the line-count is r o 1 when it would exceed the|line-

cpunt limit; Q
epch sentence is preceded by a TAG block ¢ <tg
line-count starts with 3000. Confirm th e line-count is decremented for

ining an “n” parameter. Confirm thdt the

each

occurrence by 100. Confirm that the line-count is reset to 3000 when it would be less|than

the line-count limit of 1000; B\

lihe-count starts with 100. Confirm,
bly 10. Confirm that the Iine-c,@‘:t is reset to 100 thirty seconds after the beginni

epch hour. C)\\C\}‘
QOQ
&
O
3
&

epch sentence is preceded by a T@Iock containing an “n” parameter. Confirm thgt the
at the line-count is incremented for each occurience

hg of
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Annex A
(informative)

AIS AtoN station configuration structures

AIS AtoN station configuration structures

2016

This annex defines the binary data fields of VDL Messages 6 and/or 25 used by AIS AtoN
stations to establish a communication protocol that allows for secure communication between

AlS /

statid
comr
data

mesq

The
field
requi

terioTToTT

ns allowing for communication with AIS AtoN stations that are remote and unaj
hunicate directly with the base station. The tables in this annex only describe-the b
fields. The choice of Message 6 or 25 is left to the competent authority, hpwever {
ages shall be responded to with the same message type (i.e. 6 for 6 and 25 for 25).

AIS AtoN station uses Message 25, or Message 6, with an AES encrypted binary

red for AES encrypted data in the binary data field. Message 6 mequires two slots fg

le to
inary
uery

data

for secure communication. Message 25 requires one slot for.‘the 128-bit boundary

r the

128-Ibit boundary required for AES encrypted data in the binary. data field. The 8-bi{ AIS

encryption checksum in all messages is calculated according to-CRC-8-CCITT. The gengrator

polyrjomial is x8 + x2 + x1 + 1 as defined in ISO/IEC 13239:20Q2;

Whenp a query specifies a start slot, it shall be used for the-first response message. Addifional

response messages shall use RATDMA. A start slot valte of 2250 indicates RATDMA is fo be

used|for all responses.

Tablg¢s A.1 and A.2 provide the parameter settings and Table A.3 the function identifiers.
Table A.1 — Parameter setting in Message 25 for AIS AtoN Station applications
Parameter Num_ber Description

of bits
Mesgage 1D 6 Identifier for Message 25; always 25
Repgat indicator 2 Set to 0 (is not changed by intermediate AIS AtoN Stations in a chain)
Sourge ID 30 MMSI of station broadcasting message (must-be changed by intermed|ate

AIS AtoN stations in a chain)

Dest|nation indicator, 1 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Binafy data flag 1 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Binafy data 128 AES encrypted binary data; 120 bits of data 8 bits AES checksum
Total number of bits 168 Occupies 1 slot

Table A.2 — Parameter setting in Message 6 for AIS AtoN Station applications

Parameter Number Description
of bits
Message ID 6 Identifier for Message 6; always 6
Repeat indicator 2 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
| Source ID 30 MMSI of station broadcasting message (must-be changed by intermediate
AIS AtoN stations in a chain)

Sequence number 2 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Destination ID 30

Retransmit flag

Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
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Spare 1

Not used. Should be zero. Reserved for future use.

Binary data 144 Application identifier (16 bits)

AES encrypted binary data (128 bits)

Total number of bits | 216 Occupies 2 slots

m
o
-
s

Laoot:
T

idantif o th DAL o ol oo Q0 £
A-A AN

Table A.3 — Message 25 or 6 function identifier
used for configuration and query via the VDL

RPN W L2, ¥ PN N P YN TN
T T T

~ PN
TC O

P PPy
TOOTTOTT TOCTICHTTOT tHTC DT v To ety o

OO T N TN ITO o

Fynction identifier Description

Type

00000p (dec 0)

MMSI
identification configuration (AID)

Configuration

00000f1 (dec 1)

AIB— Query for AtoN MMSIs

Query -.request

00001p (dec 2)

AD— Query response for AtoN MMSIs

Query¢ response

00001[1 (dec 3)

General AtoN configuration
(ACF/ACE ACG) part 1

Configuration

00010p (dec 4)

General AtoN configuration
(ACF/-ACGE ACG) part 2

Configuration

000101 (dec 5)

General AtoN configuration
(ACF/ACE ACG) part 3

Configuration

00011 (dec 6)

General AtoN configuration-AGF/ACE (ACG)
part 4

First 12 characters of AtoN name

Configuration

000111 (dec 7)

General AtoN configuratio@2ACF/ACE (ACG)
part 5

Second 12 characters of AtoN name

Configuration

00100p (dec 8)

General AtoN ceafiguration-AGF/ACE (ACG)
part 6

Third (last)<10 characters of AtoN name

Configuration

001001 (dec 9)

ACKIACE content Query for general AtoN
configlration

Query - request

00101 (dec 10)

ACFACE content Query response general AtoN
configuration part 1

Query - response

00101[1 (dec 11)

ACE/ACE content Query response general AtoN
Configuration part 2

Query - response

00110 (dec 12§

AAR-for FATDMA broadcast rates configuration
(CBR)

Configuration

001101 (dec13)

AAR-for RATDMA broadcast rates configuration
(CBR)

Configuration

001110 (dec 14)

AAR Query for AtoN broadcast rates

Query - request

001111 (dec 15)

AAR Query response AtoN broadcast rates

Query - response

010000 (dec 16)

AKE—- Configuration encryption key (CEK)

Configuration

010001 (dec 17)

Configuration receiver-turn on times (ARW)
Not used in edition 2, replaced by FI35

Configuration

010010 (dec 18)

ARW Query for receiver on times

Not used in edition 2, replaced by FI34

Query - request

010011 (dec 19)

ARW Query response receiver on times

Not used in edition 2, replaced by FI36

Query - response

010100 (dec 20)

Manufacturer’s AtoN control (MCR)

Not used in edition 2

Functional
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010101 (dec 21)

MCER—- Query for manufacturer’s AtoN control

Not used in edition 2

Query - request

010110 (dec 22)

MCR— Query response manufacturer’s AtoN
control

Not used in edition 2

Query - response

010111 (dec 23) Message payload for re-broadcast (MPR) Functional
Not used in edition 2, replaced by FI37/38
011000 (dec 24) Force a broadcast (AFB) Functional

011001 (dec 25)

Query for version information (VER)

Query - request

01101 (dec 26)

MVER—- Query response version information

Query - response

011011 (dec 27)

AFEC— Query for AtoN function ID capability

Query - request

01110 (dec 28)

AEC— Query response AtoN function ID capability

Query - responsé

011101 (dec 29)

AIS AtoN prohibited slots (TSP)

Not used in edition 2

Configuration

01111 (dec 30)

FSP— Query for AIS AtoN prohibited slots

Not used in edition 2

Query-~ request

011111 (dec 31)

FSP—- Query response AIS AtoN prohibited slots

Not used in edition 2

Query - response

100000 (dec 32)

ACFACE content Query for Message 21 cantent

Not used in edition 2

Query - request

10000(1 (dec 33)

ACE/ACE content Query responsedVviessage 21
content

Not used in edition 2, replaced by FI| 39-42

Query - response

10001 (dec 34)

General query requestyfessage

Query — request

100011 (dec 35)

Configuration of receiver operational times (COP)

Configuration

10010p (dec 36)

Query response~teteiver operational times

Query — response

10010[1 (dec 37)

Payload contol configuration for broadcast MEB

Configuration

10011p (dec 38)

Paylogd‘binary data for broadcast MEB

Configuration

10011f1 (dec 39)

Query/response Message 21 data configuration

Query — response

101000 (dec 40)

Query response AtoN name part 1

Query — response

10100f1 (dec 41)

Query response AtoN name part 2

Query — response

10101 (dec 42)

Query response AtoN name part 3

Query — response

NOTE| For the-application identifier the DAC is always 990 for an AIS AtoN station.

A.2 [ <MMSI Identification configuration-for command (AID)

This structure is used to load, for an AtoN station, its real, virtual and chained MMSI(s).-The

MMSI-fromthe factory shall be as defined by the manufacturer. Each AtoN station will

maintain a table of its MMSI(s) and the messages associated with these MMSI(s).

The parameters are given in Tables A.4, A.5 and A.6.
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Table A.4 — Configuration via the VDL for-AlD MMSI identification

Parameter

Number
of bits

Description

Application identifier

16

Bits 15-6= 1111011110,= 990,
Bits 5-0 = 000000, = 00,

Function identifier for changing or creating MMSI numbers

MMSI of addressed AtoN

30

MMSI of the station being addressed the initial factory setting
should be defined by manufacturer. All real AtoNs-must should

receive initial MMSI configuration in a lab not over the VDL.

Creatg/delete

Defime i the MMST s bemg createdrcanged (1) or deteted{0). If

own station MMSI is deleted it-must should revert to the-initi
factory setting. If a virtual AtoN is deleted, then all associatg
messages for that virtual AtoN are also deleted

Al
d

MMSI|of AtoN

30

MMSI to be created/changed/or deleted

Virtual, real or chained

00 own station (real), 01 virtual (synthetic), 10,chained pare
chained child. Real is own station, chained indicates to an M
that this station is responsible for relaying messages to and
a virtual AtoN indicates to an MMS|.that this station is respo
for generating at least a Message21.

ht, 11
MSI

from,
nsible

Spare

41

Spare bits needed for 120-bit-message content

AES ¢gncryption checksum

8

Required for AES algorithf

Total pits

128

Table A.5 — Query via the VDL for-AP MMSI identification

Parameter Nurg!)er of Description
its
Appl|cation identifier 16 Bits 45-6 = 1111011110,= 990,
Bits 5-0 = 000001, = 01,,
Function identifier to query for a list of all AtoN MMSIs and
types.
MMSI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single channel.
UTC|hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignoregd;
25-31 not used
UTC|minute fof start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not uged
Starf{ slot 12 Starting slot for the query response
Sparg 50 Spare bits needed for 120 bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128



https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

- 104 - IEC 62320-2:2016 RLV © IEC 2016

Table A.6 — Query response via the VDL for-AlD MMSI identification

Parameter "::;nk;?tzr Description
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 000010, = 02,
Function identifier answer to query for AtoN lists
MMSI of AtoN 30 MMSI of responding AtoN
The total number of MMSI that will be reported — could take
Number of MMSI’s to report 10 multiple responses to report all known AtoNs — competent
dULNOTy Tesponsipie Tor reserving enougn siots.
MMYI 30 MMSI of AtoN.
Virtubl, real or chained 9 ?? ghw;nsézti:hr}k(jreal), 01 virtual (synthetic), 10 chained pargnt,
MMYI 30 MMSI of AtoN
Virtubl, real or chained 9 (1)(1) ghw;nsézti:hr}k(jr.eal), 01 virtual (synthetic),10 chained pargnt,
Spare 0 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128
A.3 | Extended/general AtoN station configuration command (ACE/ACF/ACQ)

The ACF and the-AGE ACG structures are~tsed to configure the AtoN station param

wher

strucfure supports the system administration of the AIS AtoN station operation.
The parameters for configuration arg’given in Tables A.7 to A.12.

The parameters for a query(vja the VDL for extended/general AtoN station configuratio

giver
setuy

B

it is initially installed, and later in order to make changes to the way it operates.

in Tables A.13 to _A.15. These additional functional queries are to be used to o
information not ceatained within the Message 21.

Conti D via the VDL for ACE and AGE

eters

This

h are
btain
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Table A.7 — Configuration via the VDL-for-ACE-and-ACF, Part 1

Number e
Parameter of bits Description
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 000011, = 03,,
Function identifier for Message 21 content{ACFACE Part-1)
MMSI of AtoN 30 MMSI of AtoN
Paosition accuracy 1 1 =bhigh: 0 = low = default
Latitude in 1/10 000 min of aids-to-navigation
Lt 27 (£90 =, north = positive, south = negative,
91 = (3412140h) = not available = default)
Longitude in 1/10 000 min of position of aids-to-navigation
Len 28 (£180 =, East = positive, West = negative.
181= (6791ACO0h) = not available = default)
EPFS type 4 As defined in ITU-R M.1371
Off-position threshold 12 Off-position |_nd|cato!' is generated when this threshold is
exceeded (distance in metres)
Determines behaviour for message acknowledgement
Apknowledgement 1 0 = will provide ackhowledgement as defined by manufacturer
pfocedure
1 = will not providing acknowledgement
Spare 1 Spare bits_needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
Table A.8 — Configuration via the VDL-for-ACE-and-ACF, Part 2
Number s
Parameter of bits Description
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 000100, = 04,
Function identifier for Message 21 content(ACF/ACE partd)
MMSI of AtoN 30 MMSI of AtoN
T P 5 0 = not available = default; refer to appropriate definition sef up
LA in ITU-R M.1371
30 Reference point for reported position; also indicates the
Dimensions dimension of aids-to-navigation (see ITU-R M.1371)
should be given as aaabbbccdd
AtoN status bits 8 Indication of the AtoN status, default “00000000,"
0 = real
Virtual AtoN flag 2 1= virtual AtoN
2 = synthetic AtoN (flag remains 0 in Message 21 but the
repeat indicator should be > 0)
Spare 29 Spare bits needed for 120-bit message content
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Number .
Parameter of bits Description
AES encryption checksum 8 Required for AES algorithm
Total bits 128
Table A.9 — Configuration via the VDL-for-ACE-and-ACF, Part 3
Number Lol
Parameter of bits Description
Bits 15-6 = 1111011110,= 990,
Abplication identifier 16 Bits 5-0 = 000101, = 05,
Function identifier for Message 21 content-(ACF/ACEPart
3}
MMSI of AtoN 30 MMSI of AtoN
Rbkceive Channel 1 12 25 kHz channel number according to Recommendation
i ITU-R M.1084
[ 12 25 kHz channel number according tolRecommendation
Receive Channel 2 ITU-R M.1084
. 12 25 kHz channel number according to Recommendation
Transmit Channel 1 ITU-R M.1084
Tlansmit Channel 2 12 25 kHz channel number according to Recommendation
ITU-R M.1084
Ppwer level 4 0 = default manufacturer power level (nominally 12,5 W)
1 to 9 as defined by the manufacturer
OFf-position behaviour 1 0 — maintain current broadcast schedule
1 -se New Reporting Rate
Synch lost behaviour 1 0"— go silent
1 — continue as before
Spare 20 Spare bits needed for 120-bit message content
AES encryption checksum | 8 Required for AES algorithm
Total bits 128

Table AT10 — Configuration via the VDL-for ACE-and-ACF, Part 4
(first 12 characters of AtoN name)

Rarameter ":)l:‘nl;ibtzr Description

Bits 15-6 = 1111011110,= 990, ,

Application identifier 16 Bits 5-0 = 000110, = 06,
Function identifier for Message 21 content{ACF/ACE-Part4)
First 12 characters of AtoN name

MMSI of AtoN 30 MMSI of AtoN

Name of AtoN 72 First 12 characters of 34 characters for name of AtoN

Spare 2 Spare bits needed for 120-bit message content

AES encryption checksum 8 Required for AES algorithm

Total bits 128
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Table A.11 — Configuration via the VDL-for ACE-and-ACF, Part 5
(second 12 characters of AtoN name)

Parameter ":::‘nk;?tzr Description

Bits 15-6 = 1111011110,= 990,

Application identifier 16 Bits 5-0 = 000111, = 07,
Function identifier for Message 21 content{ACF/ACE part-5),
second 12 characters of AtoN name

MMSI of AtoN 30 MMSI of AtoN

Name of AtoN 72 Second 12 characters of 34 characters for name of AtoN

Ypare 2 Spare bits needed for 120-bit message content

AES encryption checksum 8 Required for AES algorithm

Tlotal bits 128

Table A.12 — Configuration via the VDL-for- ACE-and-ACF, Part,6 (third (last) 10
characters of AtoN name)

Parameter ":::‘nk;?tzr Description

Bits 15-6 = 1111011110,="990,,

Application identifier 16 Bits 5-0 = 001000> 08,
Function identifierfor Message 21 content{ACF/ACE part-6},
last 10 characters of AtoN name

MMSI of AtoN 30 MMSI of AteN

Name of AtoN 60 Last\ 0. Tharacters of 34 characters for name of AtoN

Ypare 14 Spare bits needed for 120-bit message content

AES encryption checksum 8 Required for AES algorithm

Tlotal bits 128

Table A.13 —\Query request via the VDL-for ACE/ACF-content

Parameter ":)l:‘nl;ibtzr Description
Bits 15-6 = 1111011110,= 990,
Application_identifier 16 Bits 5-0 = 001001, = 09,,
Function identifier for query for ACF/ACE ACG content query
MMS| of AtoN 30 MMSI of AtoN
Chanmet-setection 4 f—indicates—Channet4
1 — indicates Channel 2
The query response will only be sent on a single channel
UTC hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignored;
25-31 not used
UTC minute for start slot 6 0-59; 60 = UTC minute not available =default; 61-63 not used
Start slot 12 Starting slot for the query response
Spare 50 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.14 — Query response via the VDL-for- ACE/ACF, Part 1

Parameter

Number
of bits

Description

Ap

plication identifier

16

Bits 15-6 = 1111011110,= 990,
Bits 5-0 = 001010, = 10,

Function identifier for answer to query for ACF and-AGE
ACG part 1 providing the following:

Off-position threshold
LAT

LON

Invalid position behaviour
UTC sync loss behaviour
Channel operation

Power level

MN

S| of AtoN

30

MMSI of responding AtoN

Off

-position threshold

12

Off-position indicator is generated when this threshold is
exceeded (distance in metres)

LA

27

Latitude in 1/10000 min of ajds-te-navigation
(£90 =, north = positive, south,= negative,
91 = (3412140p) = not available = default)

LO

28

Longitude in 1/10 000/min of position of aids-to-navigation
(£180 =, east = positive, west = negative,
181 = (6791ACOR) = not available = default)

Be

haviour for sync loss

0=
1

go silent

continde as before

Po

ver level

0 = default manufacturer power level (nominally 12,5 W)

Nto 9 as defined by the manufacturer

Sp

pre

Spare bits needed for 120-bit message content

AE

S encryption checksum

Required for AES algorithm

To

al bits

128

Table A.15 — Query response via the VDL-for-ACE/ACF, Part 2

Parameter

Number
of bits

Description

Bits 15-6 = 1111011110, = 990,
Bits 5-0 = 001011, = 11,

Function identifier for answer to query for ACF and-ACE

Application identifier

16

ACG Part 2 providing the following:
off-position behaviour

slot interval when off position
receive Channel 1

receive Channel 2

transmit Channel 1

transmit Channel 2

MMSI of AtoN

30

MMSI of responding AtoN

Off-position behaviour

0 = maintain current broadcast schedule

1 = use new reporting rate

Receive Channel 1

12

25 kHz channel number according to Recommendation

IEC 62320-2:2016 RLV © IEC 2016
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ITU-R M.1084
. 25 kHz channel number according to Recommendation
Receive Channel 2 12 ITU-R M 1084
. 25 kHz channel number according to Recommendation
Transmit Channel 1 12 ITU-R M.1084

25 kHz channel number according to Recommendation

Transmit Channel 2 12 ITU-R M.1084

Spare 25 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm

Tofal bits T28

A4

B.21

This
other
slots

the ipformation provided by this structure to autonomously and'continuously transmit the

mess

The
struc

broagicast rage assignments will override existing-AAR CBR assignments.

The

Configure broadcast rates for AtoN Station message command (CBR)
D o
structure assigns the schedule of slots that will be used to broadcast Message 21

allowed AIS AtoN station messages. It provides the start slotyand interval betwee
used for consecutive transmissions for the message. The AIS)AtoN station should

ages until revised by a new-AAR CBR structure.

AIS AtoN station, upon receipt of ar—AAR query for this information, will gen
fures for configured messages providing the~current broadcast schedule. New-

barameters are given in Tables A.16 to A49.

Table A.16 — Configuration via the VDL for FATDMA/CSTDMA

and
h the
apply
VDL

crate
LAAR

Parameter Nunk;!)er »f Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 001100, = 12,
Function identifier-AAR CBR structure — FATMDA/CSTBMA
MMSI of AtoN 30 MMSI of AtoN
Chpgnnel 1 Select channel
Ch1=0
Ch2=1
Enpble/disable 1 Enable or disable slot reservation
Enable = 1
Disable = 0
Message ID 6 This is an allowed message ID for AIS AtoN stations.
When the message ID is 0 this indicates that the slots being
defined will be used for chaining messages. These slots are
not reserved on the VDL via a Message 20 until the competent
authority requires their use and will reserve the slots at that
time for the proper duration
Message ID index 3 To identify different versions of application-specific messages
per message type — for example Message 8 may have more
than one use. This index should start at 1
FATDMA UTC hour 5 0-23; 24 = UTC hour not available = default; 25-31 not used
FATDMA UTC minute 6 0-59; 60 = UTC minute not available = default; 61-63 not used
FATDMA start slot 12 For all messages which need to be transmitted in FATDMA
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mode, starting slot ranging from 0 to 2249 should be used. A
value of 4095 (FFF) discontinues broadcasts-ef-the-message

e e e e e e
FATDMA slot interval 24 For all messages which need to be transmitted in FATDMA
mode, slot interval ranging from 0 to (24x60x2250).
AAUTHE dindicatesno E! algeg ts.t E,EH ents otinterva
Sphre 16 Spare bits needed for 120-bit message content
AE[S encryption checksum 8 Required for AES algorithm
Total bits 128
Table A.17 — Configuration via the VDL-for-AAR for RATDMA/CSTDMA
Parameter Nurg_ber of Description
its
Bits 15-6 = 11110111005= 990,
Application identifier 16 Bits 5-0 = 001101, 13,
Function identifier for AAR — RATDMA/CSTDMA
MMSI of AtoN 30 MMSI ofcAtoN
Melssage ID 6 This jscan allowed message ID for AIS AtoN Stations
Melssage ID index 3 Tao identify different versions of application specific messagles
per message ID — for instance Message 8 may have more than
one use
RATDMA or CSTDMA 1 0 - RATDMA; 1 - CSTDMA
RATDMA/CSTDMA UTC hour | 5 0-23; 24 UTC hour not available; 25- 31 not used
for|start slot Channel 1
RATDMA/CSTDMA UTC 6 0-59; 60 UTC minute not available; 61-63 not used
minute for Channel 1
RAITDMA/CSTDMA UEC_hour | 5 0-23; 24 UTC hour not available; 25- 31 not used
for|start slot Channel\2
RATDMA/CSTDMAUTC 6 0-59; 60 UTC minute not available; 61-63 not used
minute for Channel 2
RATDMA/CSTDMA Time 17 RATDMA/CSTDMA time interval ranges from 0 to (24x60x6p) s.
interval‘for Channel 1 ) - . .
A-null-field-indicates no change to the current time-interval
- AtoN_Station. S 5
t. e te ha as Bt bee 58t1 '.e. SH a"a ab ev vV e t EIUK 'r
RATDMA/CSTDMA Time 17 RATDMA/CSTDMA time interval ranges from 0 to (24x60x60) s.
interval for Channel 2 ) o ) )
A-null-field-indicates-no-change to-the current time-interval
seiting when sent to-the Ato I’S._ta_t ofy& d : d ea,tes that the R
) . ¢ AtoN-Stati
Spare 8 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.18 — Query request via the VDL-for-AAR for AtoN broadcast rates

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 001110, = 14,
Function identifier for a query retrieving all message types and
their broadcast schedule
MMSI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates Channel 1
1 — indicates Channel 2
The query response will only be sent on a single channel
UTIC hour for start slot 5 0-23; 24 = RATMDA/CSTDMA is used all other FATDMA figlds
ignored; 25-31 not used
UTIC minute for start slot 6 0-59; 60 = UTC minute not available =default;/61-63 not us¢d
Stgrt slot 12 Starting slot for the query response
Sphre 50 Spare bits needed for 120-bit message content
AE[S encryption checksum 8 Required for AES algorithm
Total bits 128

Table A.19 — Query response via the VDL-for~AAR with AtoN broadcast rates

Parameter

Number of
bits

Description

Application identifier

16

Bits.45-6 = 1111011110,= 990
Bits 5-0 = 001111, = 15,

10

Function identifier response to query retrieving all message
types and their broadcast schedule

MMSI of AtoN

30

MMSI of responding AtoN

Number of messages to
regort

Total number of messages being broadcast by this AtoN — if the
total exceeds what will fit in the number of slots in the query,
then it is the competent authority’s responsibility to query apain
with the correct number of slot allocations

Message ID

This is an allowed Message ID for AIS AtoN Stations

Meissage |dentifier

To identify different versions of application specific messages
per message ID — for example Message 8 may have more than
one use

Chpnnel Sglection

0 —indicates Channel 1

1 — indicates Channel 2

The query response will only be sent on a single channel

FATDMA UTC hour

0-23; 24 RATDMA is used all other FATDMA fields ignored; 25-
31 not used

FATDMA UTC minute

0-59; 60 UTC minute not available = default; 61-63 not used

FATDMA start slot

12

For all messages to be transmitted in FATDMA mode, starting
slot ranging from 0 to 2249 should be used. A value of 4095

(FFF)—s et el e e fn
- ) Station, Y

R e e s et e e s e s e

from-the-AtoN-Station indicates no broadcasts of the message.

A-nai-field deat!es o-ena g,e te tle_eu oht start clotsoiting
. ‘ ; Stati

FATDMA slot interval

24

For all messages to be transmitted in FATDMA mode, slot
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interval ranging from 0 to(24 x 60 x 2250).

; AtoN station. and indi

. ivedf AtoN- Stati

Enable/disable

Enable or disable slot reservation

Enable = 1

Disable = 0
Spare 10 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128

A.5 | AKE— Configuration of encryption key (CEK)

This | structure assigns the encryption key that will be used by>the AES algorith
communicate configuration and status information via the VDL. Thelstructure-enty allow,

least}-significant-56—bits—tobe-modified defining of 256 bits (n, 4 parts. This restricti

required in order to keep the VDL function to a single message. The initial encryption
when shipped from the manufacturer, will be all zeros.

The parameters for configuration are given in Table A.20. Query for the encryption key i

allowed.

Table A.20 - Configuration via the VDL-for-AKE of encryption key

m to
5-the
bn is
key,

5 not

Parameter Nurgper of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 010000, = 16,
Function identifier setting the encryption key
MMSI of AtoN 30 MMSI of AtoN
| EnEryption key 56 64 LSB 64 bits of a new AES encryption key
| Paft of encryption key, 2 Part 0...3 for 256 bits, 64 bits in each part
‘ Sphre 188 Spare bits needed for 120-bit message content
AE[S encryption checksum 8 Required for AES algorithm
Total bits 128

- i the VDL § : : 0 .

A.6 Configure the receiver turn-on times-command (ARW)

This structure defines the operational period for the receivers. When chaining the duration of
| the receiver, wake-up time-must is required to be sufficient to allow correct operation of a

chain.

The parameters are given in Tables A.21 to A.23.
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Table A.21 — Configuration via the VDL for-ARW receiver turn-on times

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 010001, = 17,
Function identifier setting receiver power on
MMSI of AtoN 30 MMSI of AtoN
Receiver on or interval 1 0 = use interval setting as defined below; 1 = turn receiver on
Sefup Teceiver wake-up tme 5 0-237 24 = Imtervar witt be I minutes; 25-3 T ot usSed;
UTIC hour
Sefup receiver wake-up time 6 0-59; 60 = indicates hourly activation (no minute increment};
UTIC minute 61-63 not used
Se up receiver wake-up 8 Interval between receiver activation
intgrval 1 min - 60 min if UTC hour is set to 24
1h-256 hif UTC hour is 0- 23
(Note 168 h is once per week.)
Dufation c_)f se_tup recei\{er 12 Maximum awake time
wake up time in UTC minutes Note 1440 min is 24 h
1441 to 4 095 reserved for future use
Sppre 42 Spare bits needed.for 120-bits message content
AE[S encryption checksum 8 Required for AES7algorithm
Total bits 128
Table A.22 — Query request via the VDL for-ARW receiver turn-on times
Parameter ":)l:‘nk;ibtzr Description
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 010010, = 18,
Function identifier for ARW query
MMSI of AtoN 30 MMSI of AtoN
Chpnnel selection 1 0 — indicates Channel 1
1 —indicates Channel 2
The query response will only be sent on a single channel
UTIC hout for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignored;
25-31 not used
UTE-mintte-for-start-stot 6 6~59—66—="HFECminttenotavaitable=defauit6+63notused
Start slot 12 Starting slot for the query response
Spare 50 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.23 — Query response via the VDL for-ARW receiver turn-on times

Parameter ":::‘nk;?tzr Description
Bits 15-6 = 1111011110,= 990,
S - Bits 5-0 = 010011, = 19,
Application identifier 16
Function identifier answer to query for ARW
The receiver turn on schedule
MMSI of AtoN 30 MMSI of responding AtoN
Refeiverstatus 4 B=using-ntervat—+—=on
Refeiver turn on UTC hour 5 0-23; 24 = interval will be in minutes; 25-31 not used
Regeiver turn on UTC minute | 6 0-59; 60 = indicates hourly activation (no minute increment)
61-63 not used
_Se up receiver wake-up 8 Interval between receiver activation
intprval 1 min - 60 min if UTC hour is set to 24
1 h-256 hif UTC hour is 0- 23
(Note 168 h is once per week.)
Dufation of setup receiver 12 Maximum awake time
wake up time in UTC minutes Note 1440 min is 24 h
1 441 to 4 095 reserved)for future use
Sppre 42 Spare bits needed\for 120-bit message content
AE[S encryption checksum 8 Required for, AES algorithm
Total bits 128

A.7 | Configure Proprietary AtoN cantrol command (MCR)

The payload of this structure willlbe proprietary information used to control the AtoN Statipn.
The parameters are giveh.in Tables A.24 to A.26.

Table A.24 2 Configuration via the VDL for-MCR proprietary information

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Aphlidation identifier 16 Bits 5-0 = 010100, = 20,
Function identifier AtoN control as defined by competent
authority
MMSI of AtoN 30 MMSI of AtoN
Payload As defined by competent authority
Spare Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.25 — Query request via the VDL for-MCR proprietary information

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 010101, = 21,
Function identifier AtoN query control settings
MMSI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates Channel 1
1 — indicates Channel 2
The query response will only be sent on a single channet
UTIC hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fieldsdgnored;
25-31 not used
UTIC minute for start slot 6 0-59; 60 = UTC minute not available =default;\611-63 not us¢d
Start slot 12 Starting slot for the query response
Sphre 50 Spare bits needed for 120-bit message.content
AE[S encryption checksum 8 Required for AES algorithm
Total bits 128

Table A.26 — Query response via the VDL for-MGR proprietary information

Parameter Numper of Description
bits

Bits 15-6,.=1111011110,= 990,
Application identifier 16 Bits 50= 010110, = 22,

Function identifier answer to query
MMNISI of AtoN 30 MMSI of responding AtoN
Payload As defined by manufacturer
Sphre Spare bits needed for 120-bit message content
AE[S encryption checksum 8 Required for AES algorithm
Total bits 128

A.8 | MPR - Configuration of message payload-rebroadcastcommand for
broadcast (MEB)

This message will be used to command the AIS AtoN Station to rebroadcast the payloadlor to
define a new message for autonomous, continuous transmission. The-AAR CBR configuration
with Message |ID/Message ID index for a specific-MPR—must MEB should precede the-MPR
MEB message to identify it as autonomous continuous transmission. If it is a single
transmission, this payload will be broadcast using the slots reserved by the—AAR CBR
message with Message ID/Message ID index = 0, or it will use the next available slot.

There is no VDL query for this message. Confirmation is done via reception of the broadcast
message or the CBR may be queried to confirm that the message has been scheduled for
autonomous transmission.

The parameters are given in Table A.27.
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Table A.27 — Configuration or function via the VDL-for-MPR of message payload

Parameter NumPer of Description
bits

Bits 15-6 = 1111011110,= 990,

Application identifier 16 Bits 5-0 = 010111, =23,
Function identifier payload rebroadcast

MMSI of AtoN 30 MMSI of AtoN

Message ID 6 This is an allowed Message ID for AIS AtoN stations

M (\agn 1D indax 3 To irlnnfif'y differant varsione-of c\pp“na“r\n opgnifin mgooagles
per Message ID — for example Message 8 may have mare
than one use

Tofal number of structures 4 Total number of structures required to be received before a
complete AIS message can be constructed; minimum of 3 i
needed to broadcast a single slot message

Sefjuence number 4 Sequence number within the total numberof,structures
required;-must should be sequential

Brgadcast behaviour 1 0 = based upon AAR configuration
1 = use next available slot

Payload The encapsulated data, as defined by IEC 61162-1, for a valid
AIS AtoN station message:

Sphre Spare bits needed for120-bit message content

AE[S encryption checksum 8 Required for AES.algorithm

Total bits 128

Thard is no /Dl _auerv for this massaage «Eonfirmation-is done via recepntion-of the bhroadlcast
Here+1sho~V=—query+ tHSREeSSage e o iatoR1SGonRe ViafFecepHonhror e oroaacast
mesdaae -or-the AA m he _aueried-%09- confirm-that the messaae has heen-schedul for
mes§age—or—tnRe—-/~—A—h Pe—qUeHeaste—CconHMthiattheMmMessSageNasoeen—scheathea—+of

A.9 | Forced broadcast command (AFB)

This jstructure is used to force a transmission of the indicated VDL message, this message is
already known_to\the AIS AtoN Station through—AARMPR CBR/MEB or-ACEACHAAR

ACF/IACG/CBR«onfiguration commands.

The YDL(function is used to force the broadcast of a message already defined by a-AAR CBR.

The parameters are given in Table A.28.

Table A.28 — Function via the VDL for-RRB forced broadcast

Parameter Nunk;!)er of Description
its

Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 011000, = 24,

Function identifier forced broadcast
MMSI of AtoN 30 MMSI of AtoN
Message ID 6 This is an allowed message ID for AIS AtoN Stations
Message ID index 3 To identify different versions of application specific messages

per message ID — for example Message 8 may have more
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than one use

Ch

annel selection

0 —indicates Channel 1
1 — indicates Channel 2

The query response will only be sent on a single channel

UTC hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignored;
25-31 not used
UTC minute for start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not used
Start slot 12 Starting slot for the query response; a value of 2251 indicates
an RATDMA transmission
Sppre 44 Sparebitsneeded-for-+26-bitmessage—content
AE[S encryption checksum 8 Required for AES algorithm
Total bits 128
A.10 Version information (VER)
This |structure is used to provide identification and version information about a talker dqvice.
This [structure is produced either as a reply to a query stru¢ture. The contents of the|data
fieldq, except for the unique identifier, should be manufactured into the talker device| The
unigue identifier is the AtoN station real MMSI. In order to(meet the single slot requiremgnt, a
multitstructure message may be needed to convey all the data fields.
The parameters are given in Tables A.29 and A.30.
Table A.29 — Query request via the VDL for VER
Parameter Numper of. Description
bits
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 011001, = 25,
Function identifier query for version information
MMSI of AtoN 30 MMSI of AtoN
Chpnnel selection 1 0 — indicates Channel 1
1 — indicates Channel 2
The query response will only be sent on a single channel
UTLC hour forstart slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignored;
25-31 not used
UTC\minute for start slot 6 0-5%; 60 = UTC minute not available = default; 61-63 not
Start slot 12 Starting slot for the query response
0 = device type
1 = vendor ID
2 = unique identifier
_Kind of r‘equested version 4 3 = manufacturer serial number
information 4 = model code (product code)
5 = software revision
6 = hardware revision
7-15 = not used, for future use
Spare 46 Spare bits needed for 120-bit message content
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Parameter Numper of Description
bits
AES encryption checksum 8 Required for AES algorithm
Total bits 128

Table A.30 — Query response via the VDL for VER

This VDL function cuT : on.

—Parameter Number of Pescription
bits
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 011010, = 26,
Function identifier version information
MMSI of AtoN 30 MMSI of AtoN
Kird of r‘equested version 4 0 = device type
information 1 = vendor ID
2 = unique identifier
3 = manufacturer serial ndmber
4 = model code (produét code)
5 = software revision
6 = hardware/evision
7-15 = not.used, for future use
~ Repuested version up-to-192 66 Version, information as requested;
infprmation upte32* manufacturer defined using 6-bit ASCII charactefs
‘ Sphre 4 Spare bits needed for 120-bit message content.
Thi . .
AE[S encryption checksum | 8 Required for AES algorithm
Total bits 128
A.11| AFC— AtoN function ID capability
This structure~is used to provide the capability information of implemented function ID bl the
EUT.
The patameters are given in Tables A.31 and A.32.

Table A.31 — Query request via the VDL for-AFC function ID

Parameter Nurg?er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 011011, = 27,
Function identifier query for AtoN function ID capability
MMSI of AtoN 30 MMSI of AtoN

Channel selection

0 — indicates Channel 1
1 — indicates Channel 2

The query response will only be sent on a single channel
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Parameter Numper of Description
bits
UTC hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignored;
25-31 not used
UTC minute for start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not used
Start slot 12 Starting slot for the query response
Spare 50 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128

Table A.32 — Query response via the VDL for-AF€ function ID

This MDL Funetion.| | cuT : AteN_function D

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 011010, = 28,
Function identifier version information
MMSI of AtoN 30 MMSI of AtoN
Stdtus of implementation for | 64 Each bit corresponds(to the function ID number and the bit
eath function ID value “0” indicates.the function ID number is not supported
and “1” indicate’s supported (see example below)
Sphre 10 Spare bits fieeded for 120-bit message content
AE[S encryption checksum 8 Required\for AES algorithm
Total bits 128
<Ekample> Bit 0 1 263
Value 1 0 < 0
Bit 0 1 2 ... 63
(FI=0)(F1=1) (FI=2) ... (FI=63)
Value 1 0 1 ... 0
This example indicates that\function ID =0 and function ID =2 are supported and function ID =1 is not
supported.

A.12 Query-via the VDL for-ACE-and-ACF Message 21 content

If thd AtaoN1Station-is not chained - and within \/Dl ranace of the Base Station auerv vig thal\/DI
G- AFoOO oo SR ot CRati e aan-WhiiHh—Vvo = ahge ot base otatHoRque Ry Va3 theVvVii
for GE /and ACE vearification—is done-—usina-both- 3 forced - broadeast of Messaae 21 and
ro—AoEeahc—rA ' or—VerHCatioR—1s—aohRe—uUSHhg—ooth—a1orcea—oroateast—o+—viesSsSage—=H—aha

Function Identifier 33 messages are removed from this edition 2 of this standard because it is

a two-slot message and therefore cannot be used with Message 25.

The response message is replaced by the Message 21 configuration response messages

function identifier 39 to function identifier 42 (see Table A.3).

The definition of edition 1 of this standard was that if the AtoN station is not chained and
within VDL range of the base station query via the VDL for ACE, and ACF verification is done

using both a forced broadcast of Message 21 and additional functional queries.

Forced Message 21 provides the query information for the following settings:
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e position accuracy;
e EPFS type;

e type of AtoN;

e dimensions;

e AtoN status bits;

e receiver and transmitter channels (query via the VDL does not work, unless at least one
channel is known and functional);

e AtoN name;

e vijrtual AtoN flag.

If thg AtoN Station is chained and not within the VDL range of the base station the~follqwing
queries shall be used to obtain:
bsition accuracy;

PFS type;

pe of AtoN;

mensions;

e AftoN status bits;

gceiver and transmitter channels (query via the VDL [does not work, unless at leasf one
nannel is known and functional);

e e o o
o - m o

[ ]
O =

e AftoN name;
e Vjrtual AtoN flag.

The parameters from edition 1 of this standard-are given in Tables A.33 and A.34.

Table A.33 - Query request via the VDL for Message 21 content

Parameter ":)l;nl;:::r Description
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 100000, = 32,
Function identifier for query for Message 21 content
MMSI of AtoN 30 MMSI of AtoN
Ghannel selection 1 0 — indicates Channel 1
1 — indicates Channel 2
The query response will only be sent on a single channel
UTCclhour for start slot 5 2;:22;124*= RAIMDA is used all other FATDMA fields ignored;
UTC minute for start slot 6 0-59; 60 = UTC minute not available =default; 61-63 not used
Start slot 12 Starting slot for the query response
Spare 50 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
NOTE Not used in this edition 2 of the standard.
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Table A.34 — Query response via the VDL for Message 21 content

Number s
Parameter of bits Description

Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 =100001, = 33,

Function identifier for answer to query for Message 21 content
Message 21 content 272-360 \“;D1L3$A1essage 21 content as defined in Recommendation ITU-R
Spare The number of spare bits should be adjusted in order to

ODSETVE byte boundartes

NJTE Not used in this edition 2 of the standard.

A.13

This
mesgages.

General query request

The parameters are given in Table A.35.

Table A.35 — Generakguery request via the VDL

message can be used as a general query request.tt can replace the special request

Parameter Numper of Description
bits
Bits 15-6 = 1111011110,= 990,

Appl|cation identifier 16 Bits 5-0 = 100010, = 34,

Function identifier general query

MMYI of AtoN 30 MMSI of AtoN

Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single channel

UTC|hour fotstart slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignore(d;
25-31 not used

UTClminUGte for start slot 6 0-59: 60 = UTC minute not available = default: 61-63 not usled

Start slot 12 Starting slot for the query response

Requested information 6 Function identifier of the requested message
Additional information for requested information,

Requested kind of information 4 Query for FI26 (version): kind of requested version information
Query for FI15 (broadcast rates); Message ID Index, 15 = all
settings are requested

_I\/Iessagg ID of requested 6 Que_ry for FI15 _(broadca_st rates): Message ID of requested

information setting, 0 = no information, all Message IDs are requested

Spare 34 Spare bits needed for 120-bit message content

AES encryption checksum 8 Required for AES algorithm

Total bits 128
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A.14 Configuration of receiver operational times command (COP)

2016

This structure defines the operational period for the receivers. When chaining, the duration of
the receiver wake-up time should be sufficient to allow correct operation of a chain.

The parameters are given in Table A.36.

The structure of the query response for receiver on time is identical to the configuration
message except the function identifier is 36 instead of 35.

Iable A.3b — Conftiguration via the VDL tor COF

Q
Ko

&

(604800 s), shall not be higher resolution than 1 min, and th
interval shall evenly divide an hour, day or be an integer nun
of days; this results in the following valid intervals:

Minutes: 1,2,3,4,5,6,10,12,15,20,30
Hours: 1,2,3,4,6,8,12,24
Day: 1,2,3,4,5,6,7

\/
Parameter Nunl;_ber of Description Q
its %
N

Bits 15-6 = 1111011110,= 990, Q\

Bits 5-0 = 100011, = 35, (1’:1/
Appl|cation identifier 16 Function identifier setting receiver poeoil on

Bits 5-0 = 100100, = 36, 3o}

Function identifier receiver pg_ngJn response

9 A\

MMYI of AtoN 30 MMSI of AtoN \g}
Opefational Mode 2 0 = operation controlled®hy internal process using the definef

operating scheduleQ

1 = enable ope

2 = disable gperation

3= resersﬂq\)for future use
Starftime UTC hour 5 0-2 Z31 not used
Starff time UTC minute 6 ;60-63 not used
Timd interval between periods | 14 \\«terval between receiver activation

xO | 1-10080 min
. c\}‘ Time interval between periods = shall not be greater than 1 yveek

b

hber

Duraion of 11 1to 1440 min
. C§ 0 and 1441 to 2047 reserved for future use
Refeféqte Year 14 1t0 9999
0 = year not available/ignore
Years in the past are not permissible
Reference Month 4 1to 12
0 = month not available/ignore
13 to 15 reserved for future use
Reference Day 5 1 to 31
0 = day not available/ignore
Spare 13 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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A.15 Configuration of message payload for broadcast (MEB)

This message is used to define the control information and the message content for single or
autonomous, continuous transmission. The broadcast rate configuration (FI 12,13) with
Message ID/Message ID index for a specific message should precede the payload
configuration to identify it as autonomous continuous transmission. If it is a single
transmission, this payload will be broadcast using the slots reserved by FI 12,13 with
Message ID/Message ID index = 0, or it will use the next available slot.

In a first step the payload control information message has to be applied, in a second step the

payload has to be defined
The parameters are given in Tables A.37 and A.38. Q\/
Table A.37 — Payload control configuration via the VDL N
vI
Parameter Nunl;!)er of Descriptio fl/
its A
Bits 15-6 = 1111011110,= 99010({})V
Appl|cation identifier 16 Bits 5-0 = 100101, =37, %
Function identifier paylog(;/ trol
9 NY
MMY! of AtoN 30 MMSI of AtoN (\i\
Mesgage ID 6 This is an aIIowed@essage ID for AIS AtoN stations
VaN
Mesgage ID index 3 To identify di@v?t versions of application specific messaggs
per Messag\l — for example Message 8 may have more than
one use
AN)
Broajdcast behaviour 1 0 = basgd upon CBR configuration
1 T bse next available slot
&‘
Dest|nation indicator 1 Q\ 0= broadcast
N
1 = addressed
xO
\jr Required for message 25 and 26.
Binafy data flag C}\\) 0 = unstructured binary data
L 1 = binary data coded as defined by 16-bit application ident|fier
Dest|nation MMSI r&\ 30 Required for addressed messages (destination indicator = 1)
Sparg OJ 32 Spare bits needed for 120-bit message content
AES|encryption %@ﬁm 8 Required for AES algorithm
- N
Tota] bits \O 128
\Q/ Table A.38 — Payload binary data via the VDL

Parameter Nunl;_ber of Description
its

Bits 15-6 = 1111011110,= 990,

Application identifier 16 Bits 5-0 = 100110, =38,
Function identifier payload rebroadcast

MMSI of AtoN 30 MMSI of AtoN

Message |ID 6 This is an allowed Message ID for AIS AtoN stations

Message ID index 3 To identify different versions of application-specific messages
per Message ID — for example Message 8 may have more than
one use
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Total number of structures 4 Total number of structures required to be received before a
complete AIS message can be constructed; minimum of 3 is
needed to broadcast a single slot message

Sequence number 4 Sequence number within the total number of structures
required; should be sequential

Payload length 6 Number of payload bits

Payload 8..48 Binary data or safety related text, for a valid AIS AtoN station
message, including DAC/FI for structured binary data

Spare 3 Spare bits needed for 120-bit message content

AES encryption checksum 8 Required for AES algorithm

Tota} bits 128 \

\‘
A.16 Query response via the VDL for Message 21 configuration r\(b

0

The following messages replace the Message 21 content response messerq?, FI 33. Mesjsage

They|can be queried using the general query, Fl 34 (see A.1

F1 39 provides all Message 21 configuration information except the @'
mesdages (Fl 40...42) provide the AtoN name. They are identi
configuration messages except the new function identifiers. %q,

ame. The other 3

to the AtoN mame

O
%

The parameters are given in Tables A.39 to A.42. {< O
Table A.39 - Query response via the{(&, Message 21 configuration
Q>
Parameter Nunl;?tzr of Q) Description

AN

\Sg{s 5-0 = 100111, = 39,

Bitg¥15-6 = 1111011110,= 990,

Appl|cation identifier 16
\O Function identifier for Message 21 content
MMYI of AtoN 30\.\\{~ MMSI of AtoN
()\\ 0 = not available = default; refer to appropriate definition set pip in

Typd of AtoN

ITU-R M.1371

>

30 Reference point for reported position; also indicates the
Dimdnsions C) dimension of aids-to-navigation (see ITU-R M.1371)
. Should be given as aaabbbccdd
. A -
AtoN status bl}s\Q‘ 8 Indication of the AtoN status, default “00000000,"
é\'} 0 = real
Virtua@gl\{flag 2 1 = virtual AtoN
2 = gunthgtic Atgh (floa rgmaing 0 in Mggscsaag 21 hut thg rgndat
J \ 9 I Lid
indicator should be > 0)
Position accuracy 1 1 = high; 0 = low = default
EPFS type 4 As defined in ITU-R M.1371
Determines behaviour for message acknowledgement
Acknowledgement procedure 1 0 = will provide acknowledgement as defined by manufacturer
1 = will not provide acknowledgement
Spare 23 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm

Total bits

128
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Table A.40 — Query response

- 125 -

via the VDL, first 12 characters of AtoN name

Parameter Nurg!)er of Description
its

Bits 15-6 = 1111011110,= 990,

Bits 5-0 = 101000, = 40,,
Application identifier 16

Function identifier for Message 21 content

First 12 characters of AtoN name
MMSI of AtoN 30 MMSI of AtoN
Name—ocf-Atch 72 Eirgt 12 charactors of 34 charactors for namo of Ataoll
Sparg 2 Spare bits needed for 120-bit message content \Q

N
AES|encryption checksum 8 Required for AES algorithm . Q‘
; O

Tota] bits 128 {\'\

Table A.41 — Query response via the VDL, second 12 charactp@'of AtoN name
(22

( 4
Parameter Numper of Descr%kn
bits C
]
. \"4
Bits 15-6 = 1111011110,= 40
Bits 5-0 = 101001, = 41@
Appl|cation identifier 16
Function identifien@%\ﬂessage 21 content
Second 12 chaerers of AtoN name
AN
MMl of AtoN 30 MMSI of AtoN\"
N
Namp of AtoN 72 Secon\d,\@characters of 34 characters for name of AtoN
Sparg 2 Spa\\exb\ts needed for 120-bit message content
AES|encryption checksum 8 ‘\@uired for AES algorithm
. N
Tota] bits 128 "9
&

N

-

Table A.42 - QueryGQ\sponse via the VDL, last 10 characters of AtoN name

\

Parameter §
Cy
A4

S
Number of

Description

bits
Q‘ Bits 15-6 = 1111011110,= 990,
aootlostion 6§; s Bits 5-0 = 101010, = 42,
é Function identifier for Message 21 content

‘(/g) Last 10 characters of AtoN name
MM k\ﬁfnl\l 30 MMSL of Ataoll
Name of AtoN 60 Last 10 characters of 34 characters for name of AtoN
Spare 14 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Annex B
(normative)

Message 21 — AtoN status bits

2016

Initial factory default setting for the AtoN status bits of Message 21 shall be all zeros. These 8

bits 1

IALA
allow
cond
Pags
gene

hay also represent the AtoN status as defined by IALA recommendation A-126.

A-126 defines the first three bits as a page ID. The page ID can rangefrom 0

tion in Recommendation ITU-R M.1371. Page IDs 1 to 3 are being usedoregionally
IDs 4 to 6 are not defined and are reserved for future use. Page Iy 7" is used fo
ral AtoN status as shown in Figure B.1.

Tablg¢ B.1 contains an overview of all IALA A-126 defined AtoN status/pages.

Table B.1 — AtoN status pagés

to 7,

ing 8 pages. The first page (Page ID 0 (000)) is defined as the default’ “not ysed”

and
r the

Pgqge ID Name Use
0 (0qo) Default AtoN status bits are not used
1(04Q1) Regional page Reserved for future use
2 (010) Regional page Reserved for future use
3 (011) Regional page Reserved for future use
4 (1Q0) International page Reserved for future use
5(141) International page Reserved for future use
6 (110) International page Reserved for future use
7 (111) General AtoN Status, RACON, light status, & health
101 4 X X X X X

\4

&Qe‘ID =111 (7) 0 = good health

1 =alarm
RACON status: Y vy Light status:
00 = no RACON installed 00 = no light or no monitoring
01 = RACON installed but not monitored 01 = light ON
10 = RACON operational 10 = light OFF
11 = RACON error 11 = light error

IEC

Figure B.1 — Use of AtoN status bits as IALA A-126 Page ID 7
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Maritime navigation and radiocommunication equipment and systems.

80:

This second edition cancels and replaces the first edition, published in 2008, and constitutes
a technical revision.
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e added requirement for at least one standard method for configuration using Standard PI
sentences;
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3 Terms, definitions and abbreviations

3.1

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1
aids

to navigation

AtoN
device or system external to vessels that is designed and operated to enhance the safe and
efficient navigation of vessels and/or vessel traffic

Note 1

3.1.2

to entry: This note applies to the French language only.

Mesgage 21

AtoN

3.1.3

report transmitted on the VHF data link by an AIS station

real AIS AtoN

AlS 4

Note 1
navigg

Note 2

3.1.4

synt
Mes¢g

Note
navigg

3.1.5
virtu
Mess
exist

3.2
AES
AIS
BIT
BT

AtoN station which is physically located on the aid to navigation

to entry: IMO MSC.1/Circ.1473 states that physical AIS AtoN isamnAlS Message 21 representing an
tion that physically exists.

to entry: This note applies to the French language only.

netic AIS AtoN
age 21 transmitted from an AIS station located remotely from the aid to navigation

to entry: IMO MSC.1/Circ.1473 states that\physical AIS AtoN is an AIS Message 21 representing an
tion that physically exists.

al AIS AtoN
age 21 transmitted fromran AIS station for an aid to navigation which does not phys

Abbreviated terms
Advaneed Encryption Standard
autematic identification system
puilt-in integrity test

bandwidth-time product

CSTDMA—carrier sense time division multiple access

DGNSS differential global navigation satellite system

EPFS electronic position fixing system

EUT equipment under test

FATDMA fixed access time division multiple access
GNSS global navigation satellite system

IMO International Maritime Organization

MMSI Maritime Mobile Service Identity

NRZI non-return to zero inverted

PER packet error rate

Pl presentation interface

aid to

aid to

cally
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RAIM receiver autonomous integrity monitoring
RATDMA random access time division multiple access
RF radio frequency
Rx receive
SBAS satellite-based augmentation system
SOTDMA self-organizing time division multiple access
TDMA time division multiple access
Tx transmit
uTC Coordinated Universal Time
VDL VHF data link
VHF very high frequency
VSWR voltage standing wave ratio
4 Description
4.1 | Types of AIS AtoN stations
Therg are three types of AIS AtoN stations as defined in Table, 1. The AIS AtoN stations
optiohally include additional capabilities as defined in ¢the comments column. Tal
descfibes the use of the messages.
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Table 1 — Description of AIS AtoN stations

. Type 1 AIS Type 2 AIS Type 3 AIS
Requirements AtoN station AtoN station AtoN station Comments
Receiver for Two receiving
query, processes for When RATDMA is not used, only
VDL receiver No receiver configuration, or autonomous one receiving process is required
control mode for autonomous mode.
functions only (RATDMA)
Transmitted 21 See Table 2.
messages
ACC cso mada faor EATDMA-&
Mesgage 21 FATDMA FATDMA RATDMA
Accgss Mode for
mesgages other FATDMA &
than |21, if FATDMA FATDMA RATDMA CSTDMA (Type 3)
impl¢mented

Confjguration /
cominunication
method

Standard sentences of Table 14

Physical interface defined by manufacturer

Defined by the , manufacturer
standard-sentences and optio|
using FTAG Blocks.

vith
hally

Phydical
cominunication
interface

At least one shall be provided by the manufacturer for
test. Not required for operation.

Theelectrical and physical
characteristics shall be defing
the manufacturer.

d by

Tranpmit power

Nominal 12,5 W

As defined by the manufactur

Tranpmitter
capapility

Frequency agile

Single frequency

Synthetic and

Not Required

Yes

Virtupl AtoN
gg\?il |:n|ng EPFS and surveyed paesition Surveyed position only (no ERFS)
uTC UTC indirect or semaphore (Tlype

synchronisation

UTC Direct

3)

Assignment

Shall not respond to assighment Messages 16 and 23

Interfogation

Shall respond with'the Message 21 of the Real AIS
AtoN MMSI only.

Defaplt (initial
factdry setting)

MMSI = 000000000
No schedule configured
No virtual AtoN configured
Radio parameters configured per Table 6
No surveyed position
Encryption key = all zeros

AtoN status bits = all zeros
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Table 2 — Use of VDL messages
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Msg. |Name of message |M.1371-5 R/P R/P | T T Remark
No.
Ref. Type 2 Type 3 Output [Type 1&2| Type 3
0 Undefined None No No No No No Reserved for future
use
1 Position report A8-3.1 No Yes Yes No Opt Comm State
(scheduled) requires evaluation
if RATDMA enabled
Only implemented to
repeat active AlS-
SART messagqs
2 Position report A8-3.1 No Yes Yes No No Comm State
(assigned) requiresevalugdtion
if RATDMA engbled
3 Position report A8-3.1 No Yes Yes No No Comm State
(when requires evaludtion
interrogated) if RATDMA engbled
4 Base station report [A8-3.2 No Yes Yes No No Comm State
requires evaludtion
if RATDMA engbled
5 Static and voyage |A8-3.3 No No Yes No No
related data
6 Addressed binary |A8-3.4 Opt Opt Yes Opt Opt Only if addressgd to
message own station
including virtua
MMSIs associated
with own statioh, or
0
7 Binary A8-3.5 Opt Opt Opt No Opt
acknowledge
8 Binary broadcast |A8-3.6 No No Yes Opt Opt
message
9 Standard SAR A8-3.7 No Yes Yes No No Comm State
aircraft position requires evaludtion
report if RATDMA engbled
10 UTC and date A8-3'8 No No Opt No No
inquiry
11 UTC/ date A8-3.9 No No Opt No No
response
12 Addressedesafety |A8-3.10 [No Opt Yes Opt Opt Only if addresspd to
related message own station
including virtua
MMSIs associated
with own statiof, or
0
13 Safety related AB-3.TT _|NO Opt Opt NO Opt
acknowledge
14 Safety related A8-3.12 [No Opt Yes Opt Opt
broadcast message
15 Interrogation A8-3.13 |[Opt Opt Opt No No Shall respond with
the Message 21 of
the Real AIS AtoN
MMSI only
16 Assigned mode A8-3.14 |No No Opt No No
command
17 DGNSS A8-3.15 |No Opt Opt No No
18 Standard Class B |A8-3.16 [No Yes Yes No No Comm State
equipment position requires evaluation
report if RATDMA enabled
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Msg. |Name of message |M.1371-5 R/P R/P Pl T T Remark
No.
Ref. Type 2 Type 3 Output [Type 1&2| Type 3
19 Extended Class B [A8-3.17 [No No Opt No No
equipment position
report
20 Data link A8-3.18 [No No Opt No No
management
message
21 Aids-to-Navigation |A8-3.19 [No No Yes Yes Yes
report
22 Strarmret A8=3-26—TiNo No Spt No No
management
message
23 Group assignment [A8-3.21 |No No Opt No No
command
24 Static data report |A8-3.22 |No No Yes No No
(single slot, two
parts)
25 Single slot binary |[A8-3.23 |Opt Opt Yes Yes Yes Only if addressgd to
message own station
including virtua
MMSIs associated
with own statiof, or
0
26 Multiple slot binary [A8-3.24 |Opt Yes Yes Yes Yes Comm State
message requires evaludtion
if RATDMA engbled
Only if addressgd to
own station
including virtua
MMSIs associated
with own statiof, or
0
27 Long-range AIS A8-3.25 |No No Opt No No
broadcast message
28 to p3|Undefined None No No No No No Reserved for fyture
use
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.
O: Output message content via Pl using Pl VDM messages
T: Transmission by own station: "Yes" = required; "No" = shall not be transmitted
INF: VDL message will be output via Pl using a PI VDM message for information only. This function mjay be
suppressed by the configuration setting.

4.2 Type 1 AIS AtoN station
4.21 Characteristics
4.2.1.1 General

Type 1 AIS AtoN station has no receiver. It transmits on FATDMA slots given in its
configuration. Figure 1 shows the functional block diagram of a Type 1 AIS AtoN station.
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Type 1 AIS AtoN station
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|

| 1

1 _—

| Timing and

| sync device

|

1 Power

| BIIT supply

|

IEC

Figure 1 — Functional block diagram of a Type . 1/AIS AtoN Station

haracteristics of the type 1 AIS AtoN station are;

ansmits using FATDMA,;
D receive capability, therefore:
cannot be configured via the VDL,
cannot synchronise to other stations;
bnfiguration interface as defined by the manufacturer;
P 5 W nominal transmitter power or as defined by the manufacturer;

al channel transmission®
.2 Controller

controller composes Message 21 and ensures the correct operation of the AIS
n on the VDL,

.3 Timing and synchronisation device

device provides the time and synchronisation for the controller.

AtoN

4.2.1

4 Power supply

The power supply generates the internal voltages.

4.2.1

.5 BIIT

The built-in integrity tests (BIIT) shall provide integrity monitoring.

4.2.1

Elect

.6 EPFS

ronic position fixing system (EPFS) provides the current position of the AtoN.
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4.21.7 Configuration
The interface used to configure the AIS AtoN station.

4.2.2 Capability

Type 1 AIS AtoN station is capable of transmitting Message 21 using FATDMA.

4.2.3 Alternatives

4.2.3.1 Additional controller capability

In addition to Message 21, the controller shall compose optional output messages to the| VDL
using FATDMA as described in Table 3. No other messages are allowed. Also the Type 1 AIS
AtoN| station should not retransmit the addressed binary message (Messages 6 @nd 12)| The
number of retries should be set to 0.

Table 3 — Summary of optional Type 1 AIS AtoN Station messages

Msg.|ID Message name Message description Application examples
6 Binary addressed message Binary data for addressed NMonitoring of AtoN lantern, gower
communication supply, etc.
8 Binary broadcast message Binary data for broadcast Meteorological and hydrologjcal
communication data
12 Addressed safety related Safety related data foraddressed | Warn AtoN malfunctioning
message communication
14 Broadcast safety related Safety related data for broadcast | Warn AtoN malfunctioning
message communication
25 Single slot binary message Binary dataZfor addressed or Status report
broadcast communication

4.2.3(2 Configuration method

The ftype 1 AIS AtoN station(may be configured using standard configuration sentgnces
(IEC61162-1 and as described in NMEA 1083:June 2012).

4.2.33 No EPFS

When a surveyed pasition is used, the EPFS may not be required.

4.2.314 TDMA transmitter (AIS Tx)

The TDMA/transmitter may operate on a single channel.

4.2.3.5 External interface

The external interface(s) may be used for communication with external devices (for example
AtoN lantern, AtoN power supply, hydrological and meteorological instruments, etc.).

4.2.3.6 Synthetic and Virtual AtoN

The AIS AtoN station may be capable of transmitting Message 21 for synthetic and virtual AIS
AtoN.


https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

4.3
4.3

Type 2 AIS AtoN station transmits on FATDMA slots.

A

Type 2 AIS AtoN station

Characteristics

- 18 —

IEC 62320-2:2016 © IEC 2016

Type 2 AIS AtoN station has a control receiver for messages containing configuration
sentences (see NMEA 0183:June 2012). Figure 2 shows the functional block diagram of a
type 2 AIS AtoN station.

The

43.

tr]

li
a

c
1
d

TYpe 2 ATS AToN Station

EPFS

Configuration

External interface

Controller

T

Timing and
sync device

BIT

ansmits using FATDMA,;

ccess scheme;

hal channel transmission.

2

Pa_p_ahilify

haracteristics of the type 2 AlS AtoN station are:

AlIS Tx

Control Rx

Power
supply

bnfigurationsinterface as defined by the manufacturer;

Figure 2 — Functional block diagram of a type 2 AIS AtoN station

P 5 W nominal transmitter power or as defined by the manufacturer;

IEC

mited receiver capability, therefore cannot maintain a slot map and cannot use RAT]

DMA

A type 2 AIS AtoN station has the capabilities of a type 1 AIS AtoN station, with the addition
of a control receiver.

43.

3

Control receiver

The type 2 AIS AtoN station shall have a receiver operating on an AIS channel for control
functions only.

43.

4

Alternatives

The type 2 AIS AtoN station alternatives include all the type 1 AIS AtoN station alternatives as
described in Table 3.
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Type 3 AIS AtoN Station

Characteristics

Type 3 AIS AtoN station has AIS receive and transmit capabilities in accordance with
Recommendation ITU-R M.1371. Figure 3 shows the functional block diagram of a type 3 AIS

AtoN

The

—

6
t

o {

station.

:"'"""""TyFe'sKlsTAErTsTatEn """""" I
|

| W
|
1 i
| |
: : '
| AlS Rx :
| Configuration Controller 1

|

< > |
_} External interface__ AIS Rx ;
1 4 1
| |
1 Timing and 1
1 sync device |
| |
| Power 1
1 BIT supply |
| |
| |

IEC
Figure 3 — Functional block diagram of a type 3 AIS AtoN station

haracteristics of the Type 3 AIS-AtoN station are:

ception capability on both AlS channels,

ansmission using FATDMA.

on of

and

4.4.2 Capability

A typge 3 AIS AtoN station has the capability of a type 1 AIS AtoN station, with the additi
AIS receivers.

4.4.3 AlS.receiver (AlIS Rx)

The {ype, 3 AIS AtoN station shall have two AIS (TDMA) receiving processes to produce
maintath-a-slet-map-forautenemods-interactionwith-the VDL

4.4.4 Alternatives

4.4.4.1 General

The type 3 AIS AtoN station alternatives include all the type 1 and type 2 AIS AtoN station
alternatives, with the additions of 4.4.4.2, 4.4.4.3 and 4.4.4 4.

4.4.4

2 Additional controller capability

In addition to Message 21, the controller composes optional output messages to the VDL as
described in Table 4. No other messages are allowed, except repeating of SART messages,
see 5.4.
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Table 4 — Summary of optional Type 3 AIS AtoN Station messages

Msg. ID Message name Message description Application examples
6 Binary addressed message Binary data for addressed Monitoring of AtoN equipment
communication
7 Binary acknowledge message Acknowledge of addressed binary
message
8 Binary broadcast message Binary data for broadcast Meteorological and hydrological
communication data
12 Addressed safety related Safety related data for addressed | Warn AtoN malfunctioning
message communication
13 Safety related acknowledge Acknowledge of addressed safety
message related message
14 Broadcast safety related Safety related data for broadcast | Warn AtoN malfungCtioning
message communication
25 Single slot binary message Binary data for addressed or Status report
broadcast communication
26 Multiple slot binary message Binary data for addressed or Status)report
broadcast communication

4.4.j.3 Access mode
4.4.431 Message 21

Trangmits using FATDMA or RATDMA.

4.4.43.2 Messages other than Message 21

For gach message other than Message 21,-the type 3 AIS AtoN station may use FATDMA,
CSTDMA or RATDMA.

4.4.44 Indirect and semaphore synchronisation

A type 3 AIS AtoN station maycoptionally synchronise to other AIS stations using UTC indlirect
synchronisation or other AlS.stations acting as semaphore.

4.5 | Optional direct configuration via VDL (types 2 and 3)

An AlIS AtoN station can be configured via the VDL using Messages 6 or 25 with encrypted
binary data as<defined in Annex A.

The AIS AtoN station shall attempt to decrypt the binary data, and check that it is the intended
recipjefit of the message before processing the message any further (see Table 5).

AES encryption with a key length of 128 bits is used to encrypt the configuration data over the
VDL. The manufacturer may implement a longer key length. This shall be mentioned in the
manual.

4.6 Optional configuration via VDL using chaining (type 3)

A chain of AIS AtoN stations allows for communication from a configuring AIS station to AlS
AtoN stations that may be unable to communicate directly with the configuring AIS station.
The messages are passed from station to station until the intended recipient is reached, see
Figure 4.

The concept requires an AIS AtoN station to have knowledge of other AIS AtoN stations in the
chain, namely its parent and all children below it in the chain. A “parent station” is a station
that is in the direction of the configuring AIS station. A “child station” is a station that is
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directed away from a configuring AIS station. In order to prevent unnecessary retransmission
of the messages, each AIS AtoN station in a chain shall have only one parent, but may have
multiple children (this includes all synthetic and virtual AIS AtoN).

Message 6 or 25 is used for the transfer of the encrypted binary field. It is assumed that the
whole chain has the same encryption key. The source ID and “MMSI of AtoN” fields of
Message 6 or 25 is used to determine whether the received message is from a parent or child
station. If not, then the received message is ignored.

When Message 6 is used, the destination ID shall be own station MMSI or zero. If the
destination is zero, the message shall not be processed unless the source ID is the parent.

The encrypted binary data field is decrypted to obtain the function ID and “MMSI of \AtoN”. If
the gource ID of the message is set to the parent station ID and the function ID|is a
configuration, query request or function, and the MMSI of the AIS AtoN station is'in the chain,
then the message shall be retransmitted, with the source ID set to its own MMSI. If the sgurce
ID ofl the message is set to a child MMSI and the function ID is a queryresponse, then the
mesgage shall be retransmitted, with the destination ID set to the parent MMSI. Any pther
combination of known or unknown MMSI is ignored (see Table 5).

The AIS AtoN station shall attempt to decrypt the binary data, and“check that it, or one pf its
childfen, is the intended recipient of the message, before processing the message any further.
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Received 25 Message 6 Destination Yes DAC No
message number MMS| = own Y 990
Other Yes
Destination = 0
and source MMSI
= parent
‘k Yes
u No v
nstructured NI
type
Yes
A
Decrypt P Non configurafion
message ‘ processing
4 $
Ignore No Extract
message [ Success MMSI of AtoN”
A Yes
Source ID Fl = query MM of AtoN Y &5 Process
child response = own station message
Forward Source MMSI
to parent parent
A No "MMSI of AtoN” Yes q Forward
= child MMSI d to child
IEC
Figure 4 — VDL configuration decision tree
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Table 5 — Configuration of AIS AtoN stations via VDL

Source ID Type of Message | “MMSI of AtoN” Action by own station
according to from encrypted
function ID from binary field
Table in A1
Parent Query response Any Ignore
Parent Configuration, Not own station Verify that the destination ID = own MMSI or 0 °, then
functional or verify intended recipient is a child and re-transmit
query request message with source ID set to own station MMSI.
Parent Configuration or Own station Verify that the destination ID = own MMSI or 0 °, then
functional DLOCOSS
Parent Query request Own station Verify that the destination ID = own MMSI or 02, then
send response with “MMSI of AtoN” = own~station
Child Query response Any Re-transmit message to the parent without chanding
the “MMSI of AtoN”
Child Configuration, Any Ignore
query request or
functional
Othet @ Configuration or Own station Verify that the destinationJD = own MMSI ®, then
functional process
Othet @ Query request Own station Verify that the deStination ID = own MMSI ®, then|send
response with *MMSI of AtoN” = own station
Othet @ Any Not own station Ignore

Other is any MMSI that is not a parent or child

Ohly check when Message 6 is used

5 Requirements for AIS AtoN stations

5.1
5.1.1
5.1.1}1

The

marifime mobile service band,

Physical layer

Channel

Regylations, Appendix 18.

5.1.1.2

The {ype'1) type 2 and type 3 AIS AtoN stations may transmit on a single channel only, ¢

chanhekt or channel 2.

Transmitter requirements

AIS AtoN station_shall operate on dual channels, channel 1 and channel 2, in the
using 25 kHz bandwidth, according to the

Channel alternatives

ITU R

VHF
Radio

ither

5.1.1.3

Parameter settings

Table 6 and Table 8 are derived from Recommendation ITU-R M.1371 and give the
parameters required for an AIS AtoN station. For the meaning of the symbols and additional
information (footnotes), refer to the appropriate section of Recommendation ITU-R M.1371.
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Table 6 — Required parameter settings for an AIS AtoN Station

Symbol Parameter name Setting (FATDMA, RATDMA) Setting (CSTDMA)
PH.RFR Regional frequencies Two channels between 156,025 MHz and 162,025 MHz
PH.AIS1 Channel 1 (default channel 1) 161,975 MHz
PH.AIS2 Channel 2 (default channel 2) 162,025 MHz
PH.BR Bit rate 9600 bps
PH.TS Training sequence 24 bits
PH.TST Transmitter settling time (transmit <1,0 ms <313 ps

POWETr WIthiTT 20~ % of fimat vatue.
Frequency stable to within £1,0 kHz
of final value). Tested at
manufacturers declared transmit

power
Ramp down time < 832 pus <313 ps
Transmission duration <80 ms < 23333 us
Transmission delay No delay 2083 ps
Transmitter output power 12,5 W or as defined, by manufacturer

In addition, the constants of the physical layer of the AIS ‘AtoN station shall comply with the
valugs given in Table 7 and Table 8.

Table 7 — Required settings of physical layer constants

Symbol Parameter name Value
PH.QE Data encoding NRZI
PH.AEC Forward error correction Not used
PH.IL Interleaving Not used
PH.BS Bit scrambling Not used
PH.NIOD Modulation Bandwidth adapted GMSK

Table 8 — Modulation parameters of the physical layer of the AIS AtoN station

Symbol Name Value
PH.TIXBT Transmit BT-product 0,4
PH.RXBT Receive BT-product 0,5
PH. NI Modulation index 0,5

5114 Transmitter shutdown

An automatic transmitter shutdown shall be provided to ensure that transmission does not
continue for more than 2 s. This shutdown shall be independent of any software.

5.1.1.5 Transmitter characteristics

The technical characteristics as specified in Table 9 should apply to the TDMA transmitter.
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Table 9 — Minimum required TDMA transmitter characteristics

Transmitter parameters Requirements
Carrier power error +1,5 dB (normal), £3 dB (extreme)
Carrier frequency error +500 Hz (normal), +1000 Hz (extreme)

Slotted modulation mask -25 dBc Afc < +10 kHz
-60 dBc +25 kHz < Afc < £62,5 kHz

Transmitter t.est sequence | < 3400 Hz for bit 0, 1 (normal and extreme)

and modulation accuracy 2400 Hz + 480 Hz for bits 2, 3 (normal and extreme)

2400 Hz + 240 Hz for bits 4... 31 (normal, 2400 Hz + 480 Hz extreme)

For bits 32 ...199

1740 Hz £ 175 Hz (normal, 1740 Hz + 350 Hz extreme) for a bit pattefn, of 0101

2400 Hz + 240 Hz (normal, 2400 Hz + 350 Hz extreme) for a bit pattern of 000011111

Trangmitter output power Power within mask shown in Figure 5 and timings given in Table .12
versys time

Spurious emissions —-36 dBm 9 kHz... 1 GHz
-30 dBm 1 GHz... 4 GHz

5.1.2 Receiver requirements

The fechnical characteristics as specified in Table 10should apply to the TDMA receivers.
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Table 10 — Required receiver characteristics

Required Type 3 (TDMA receiver) Type 2 (control receiver)
result
Receiver (Max PER
parameters or . Unwanted . Unwanted
absoll{te Wanted signal signals Wanted signals signals
level in
dBm)
-107 dBm normal ~97 dBm normal
Sengitivit 209 _‘1(.)4E§§.n.1 noxzmall ~94 dBm normal
gy 20% at—+—5060Hzoffset 3t £500Hz offset
—~101 dBm -91 dBm extreme
extreme
Errof at high 2% =77 dBm - =77 dBm <
inpuf levels 10% -7 dBm - -7 dBm -
Co-ch | -111 dBm -107 dBm
rejodtion 20% -101 dBm ~111 dBm at -91 dBm -107 dBm 4t
+1000Hz offset +1000 Hz dffset
Adjapent channel | ,q, -101 dBm -31 dBm <61,dBm -31 dBm
selegtivity
Spurjous
resppnse 20% -101 dBm -31 dBm -91 dBm -31 dBm
rejedtion
Intermodulation
resppnse 20% -101 dBm -36.dBm -91 dBm -36 dBm
rejedtion
-23 dBm -33 dBm
. < 5 MHz <5 MHz
Blocking and 20% -101 dBm ( ) -91 dBm ( )
esgnsitisation -15 dBm -25 dBm
(> 5 MHz) (> 5 MHz)
-57 dBm or
less
(9 kHz-
Spurjous 1 GHz) i i i i
emislsions -47 §Bm or
less
(INGHz-
4 GHz)
5.1.3 Power consumption

The manufacturer shall state the average power consumed by the AIS AtoN station under
defined test conditions.

5.1.4

Environmental requirements

The manufacturer shall declare the category for durability and resistance to environmental
conditions (e.g. durability and resistance to environment, electromagnetic emissions, and
immunity to electromagnetic environment) for the EUT as specified in IEC 60945.

5.2

5.2.1

Link layer

General

The link layer specifies how data shall be formatted and transmitted on the VDL.
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The |

5.2.2

5.2.2.
5.2.2.

The AIS AtoN station shall broadcast Message 21,

ink layer requirements are referenced to Recommendation ITU-R M.1371.

AIS Messages
1 Message 21 format and content

1.1 AtoN status bits

as defined in Recommendation ITU-R

M.1371. In Message 21, the status bits (7 6 5 4 3 2 1 0) are numbered so that bit 7 is the
most S|gn|f|cant b|t and bit 0 is the least S|gn|f|cant bit. The first three blts (| e 7, 6 and 5)
shall b G pages—age
ID 0 ghall not be used for the reglonaI/mternatlonaI appllcatlon

Anngx B defines AtoN status bit pages.

5.2.21.2 Virtual and Synthetic AIS AtoN message

An A]S AtoN station, when broadcasting Message 21 for virtual and synthetic AtoN, shall use
the MMSIs allocated to the virtual and synthetic AtoN as issued underthe same series for real
AIS AtoN stations. For synthetic AIS AtoN messages, the repeat indicator field shall be get to
1 to lsignify that the message is transmitted from a position aother than that provided in the
mesdage. All parameters of all virtual and synthetic AIS AtoN<messages shall be configurable.
5.2.212 Additional messages

In addition to Message 21, the AIS AtoN station may transmit other messages, in accordance
with Recommendation ITU-R M.1371. These are summarised in Table 2.

5.2.3 Synchronisation

5.2.31 General

Synchronisation is used to determine the TDMA frames and individual slots so tha} the
transmission of the AIS messageLis performed within the desired slot. The synchronisatign for
the AtoN AIS station shall be UTC direct.

If UTC direct synchronisation is lost, the AIS AtoN station shall cease transmittirlg or
optiohally behave as declared by the manufacturer.

5.2.3/.2 Optional indirect synchronisation

When UTC\\synchronisation has failed, the type 3 AIS AtoN station may use indlirect
synchronisation or synchronise to a station acting as a semaphore.

5.2.3

= Pr
.3 SyIIChIOIIISauuu atiLuraly

The transmission timing error, including jitter, of the AtoN AIS shall be within the limits as
defined in Table 11, referring to an ideal transmission as defined by Recommendation ITU-R
M.1371.

Table 11 — Maximum allowed time error

Synchronisation mode Maximum allowed time error
UTC direct synchronisation + 1 bit (+ 104 ps)
UTC indirect synchronisation + 3 bits (£ 312 ps)
Semaphore synchronisation + 3 bits (£ 312 ps)
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5.2.4 VDL access schemes
5.2.4.1 General

The AIS AtoN station shall use FATDMA (or RATDMA only for Type 3) for the transmission of
Message 21.

The AIS AtoN station may optionally transmit Messages 6, 7, 8, 12, 13, 14, 25 and 26. The
maximum length of Messages 6, 8, 12, and 14 is three slots per message when using
FATDMA or RATDMA (if implemented). CSTDMA may be used for one-slot messages only.

To efisure a consistent slof range, the message transmission slot interval valid range 1S3/ 5 to
3240000 slots. The interval shall evenly divide a minute, hour, or day, and shall be an-infeger
number of slots. This results in the following valid intervals:

e seconds: 10, 12, 20, 30;
e nlinutes: 1, 2, 3,4, 5,6, 10, 12, 15, 20, 30;
hpurs: 1, 2, 3, 4, 6, 8, 12, 24.

5.2.4.2 Type 3 AIS AtoN station

The type 3 AIS AtoN station shall use FATDMA and may use \RATDMA (if implemented) for
Mesdqage 21. The type 3 AIS AtoN station shall use the VDLvaccess scheme defined by its
configuration.

Single slot binary and safety-related messages may be’ transmitted using FATDMA, RATDMA
or CBTDMA, if implemented. When enabled, acknowledgement Messages 7 and 13 shall be
transmitted within 4 s of receiving Messages 6 and 12 using FATDMA, CSTDMA or RATDMA.
When acknowledgement is enabled, transmission of Messages 6 and 12 shall be repeated if
no ag¢knowledgment is received within 4 s of.each transmission (up to 3 times).

5.2.4.3 FATDMA VDL access

Slot [reservations made by Message 20 shall be ignored when scheduling an FATDMA
transmission, since the base station may be reserving them for use by the AIS AtoN station.

5.2.4.4 RATDMA VDL Access

RATIDMA shall use slots according to Recommendation ITU-R M.1371.

The AtoN shalllmonitor the VDL for a minimum of 1 min before RATDMA transmission.

When receivers are not operating continuously, slots reserved by a received Message 20
shall|bhéobserved with an extended time out of between 12 h and 24 h. Additionally, receivers

The start slot defines the first slot of the RATDMA selection interval. If the start slot is not
defined, then it is randomly selected, which is the default behaviour when scheduling
transmissions using RATDMA.

5.2.4.5 FATDMA and RATDMA VDL access
5.2.4.5.1 Transmission timing

The transmitter shall begin transmission by turning on the RF power after slot start (Ty). The
unit shall and reach -3 dB before Tz (see Figure 5).
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The transmitter shall be turned off after the last bit of the transmission packet has left the
transmitting unit; nominal transmission end is T,.

IEC
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Table 12 — Definitions of timing for Figure 5

Reference Bits Time in ms Definition
T, 0 0 Start of transmission slot. Power shall not exceed -50 dB of P_
before T,
Ty 0-6 0-0,624 Power exceeds -50 dB of P
s | Te 6 0,624 Power shall be within +1,5 dB or =3 dB of P
Tgy 8 0,8324 Power shall be within +1,5 dB or -1 dB of P,
Te 104 — 748 [10,833 -77,917 Power shall remain within +1,5 dB or -1 dB of P during the

period Tg, to T

The T can vary depending on message type, data content gnd
bit stuffing bits from minimum 104 bits for the shortest'possiple
message (Message 14 and no text content) to maximum lenfith
of 740 bits for a three-slot message.

Te shall not exceed,;

e 236 bits for a one-slot message
e 492 bits for a two-slot message
e 748 bits for a three-slot message

=

A station may occupy at maximum three consecutive slots fq
one continuous transmission,.Only a single application of th
overhead (ramp up, training 'sequence, flags, FCS, buffering
required for a long transmission packet. The length of a lond
transmission packet should not be longer than necessary to
transfer the data; i.e. the AIS should not add filler.

D

~
&

112 - 756 [11,667 — 78,787 Power shall be <50,dB of P  and stay below this

256, 512 26,667 one slot TX Start of next.transmission time period
or 768

53,333 two slot TX
80,000 three slot TX

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

Refef to Recommendation ITU-RIM.1371 and 5.2.3 for synchronisation.

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

Refef to Recommendation ITU-R M.1371.

5.2.4.5.4 Linkisub-layer 3: link management entity (LME)

Refef to Recemmendation ITU-R M.1371.

5.2.41.6 CSTDMA VDL access mode

The operation of CSTDMA in the AIS AtoN station shall be in accordance with
Recommendation ITU-R M.1371 and tested according to IEC 62287-1, however the AIS AtoN
station is allowed to use the same transmit power setting for CSTDMA as for RATDMA and
FATDMA.

All CSTDMA transmissions shall be limited to one slot.

5.2.5 Autonomous mode
5.2.5.1 General

The AIS AtoN station shall always operate autonomously and determine its own schedule for
transmission of its messages based on its configuration. The station shall automatically
resolve scheduling conflicts with other stations when using CSTDMA and RATDMA.
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5.2.5.2 Message 21 reporting intervals

In accordance with ITU-R M.1371 the default reporting interval for Message 21 shall be 3 min.

This

shall be configurable to other reporting intervals.

The AIS AtoN station shall be configurable to decrease the reporting interval for Message 21
when the AtoN is off-position.

5.2.5.3 Channel operation

5.2.5.3.1 Reporting modes for Message 21

The
indic

bted in Figure 6, transmissions shall be:

AIS AtoN station shall transmit Message 21 at the configured reporting interval. As

e Mode A operation: Message 21 transmission alternates between channel A'and chanpel 2
i a subsequent frame that is nominally one reporting interval later. Message 21 contént is
updated for each message, or

e Mode B operation: the same Message 21 transmitted on channel 1and channel 2 in guick
(nominally 4 s) succession. The first transmission of each Message 21 may be on gither
channel 1 or channel 2. The second transmission shall be on the '6ther channel, or

e Mode C operation: Message 21 transmitted on a singl€ ‘ehannel, either channel |1 or
channel 2. Message 21 content updated at each reportingtinterval.

Ch 1 i ------------------------------------------------- ' ----------------------- -
Mode A
Ch2 - I ------------------------------------------------ I--
Ch 1 I 777777777777777777777777 I 77777777777777777777777 I 77777777777777777777777 I
Mode B
€M Ch2-- I ———————————————————— ———I 77777777777777777777 WI ffffffffffffffffffff - I
Ch 1
Mode C or __I ________________________ I _______________________ I _______________________ I__
Ch 2
>
Reporting interval > Reporting interval > Reporting interval > Tine
(*) Mode B may start
on/ChA or Ch 2 Eachlrepresents transmission of Message 21 IEC

5.2.5

Figure 6 — Reporting modes for Message 21

3.2 Single channel operation for Message 21

The type 1 and type 2 AIS AtoN stations shall transmit on the designated channel using
FATDMA slots of the selected frames in the UTC hour (as per mode C, Figure 6).

5.2.6
5.2.6

Electronic position fix system

A Position source

An EPFS shall be used as the source for AtoN position reporting unless a surveyed position is
used.
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If the internal EPFS is a GNSS receiver, it shall meet the following requirements of the
IEC 61108 series: position accuracy, acquisition, re-acquisition, receiver sensitivity, RF
dynamic range, interference susceptibility, position update, failure warnings, status indications
and integrity flag, provide a resolution of one ten-thousandth of a minute of arc and use WGS
84 datum.

If another type of EPFS is used, then it shall meet the requirements of the applicable standard
and use WGS 84 datum.

5.2.6.2 Augmentation systems

The EPFS may be capable of being corrected using any suitable augmentation system (for
exan|ple, SBAS, radio beacon DGNSS, evaluation of Message 17, etc.). The manufaqturer
shall|declare which augmentation systems can be used, and that the augmentation”system
does|not adversely affect Message 21 transmissions.

The manufacturer shall declare if the EPFS is not capable of being corrected.

5.2.6/.3 Invalid position

If theg EPFS device is unable to provide a valid position fix, then.the reported position shall be
longifude = 181° = not available = default and latitude = 91° = not available = default anfd the
time gtamp field shall be set to a value of 63.

5.2.6/.4 Off-position monitoring

If theg floating AtoN is within its on-position limits;:the off-position indicator shall be set fo “0”
in the transmitted Message 21.

If a floating AtoN is off-position, the AIS AteN station shall identify this condition and the off-
positljon indicator shall be set to “1” in;the transmitted Message 21. The reporting interval
when the AIS AtoN station is off-pasition shall be determined by its configuration [(see
5.2.5(2).

5.2.6.5 Position source alternatives for types 1, 2 and 3

If a sprveyed position is used, an EPFS is not required.

When a surveyed (position is used, the latitude and longitude fields of the transnpitted
Mesgage 21 shall'eontain the surveyed position, the “type of electronic position fixing dejvice”
is sef to “7” (sdrveyed), the “RAIM-Flag” field is set to “0”, the off-position indicator field is set
to “01 and the Jposition accuracy” field is set in accordance with the accuracy of the surveyed
positlon (i-e;“1” if better than 10 m, otherwise “0”).

5.2.7L “"Built-in-integrity test

The AIS AtoN station shall have a built-in integrity test (BIIT) process which tests for
conditions as described in Table 13. If standard configuration sentences are used, the
warning/notification conditions shall be sent via sentence ADS. The manufacturer may
optionally output an ALR sentence using the alarm ID defined in Table 13.

The health flag in the AtoN status bits defined in Annex A shall be set if any of the BIT
conditions in Table 13 are detected.
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Table 13 — AIS AtoN Station reaction to BIIT conditions

Alarm ID Condition Reaction of the AIS AtoN station
001 AIS: Tx malfunction Stop transmission
002 AIS: antenna VSWR exceeds limit Continue operation
003 AIS: Rx Channel 1 malfunction Stop RATDMA and CSTDMA transmissions on
affected channel
004 AIS: Rx Channel 2 malfunction Stop RATDMA and CSTDMA transmissions on
affected channel
006 AlS: general failure Stop transmission
007 AlS: direct synchronisation failure As defined by manufacturer
026 AIS: EPFS failure Continue operation
037 AlIS: synchronisation lost As defined by manufacturer
038 AIS: DGNSS input failed Continue operation
5.3 | Configuration method
5.3.1 General
The ponfiguration method shall be as defined by the manufacturer and held in non-vdlatile
mempry.
Conflguration may use standard configuration sentences either directly or via the VDL. Query
for the encryption key is not allowed. The configuration method shall:
e configure the content for Message 21;
e configure transmission parameters forMessage 21 and any other messages supported by
the manufacturer;
o configure the behaviour of the AIS AtoN station when synchronisation is lost;
o copnfigure the behaviour of the-AlIS AtoN station when off position.
The manufacturer shall provide a means to verify configuration and version information qf the
AIS AtoN station.
5.3.2 Alternative_ for types 1, 2 and 3
5.3.211 General
Stangard, Pl-sentences Table 14 provides an overview of the sentences that may be usgd for
configuration of AIS AtoN applications. It includes sentences from IEC 61162-1 and AIS JAtoN
specffic.sentences given in NMEA 0183:June 2012.

These standard sentences shall be implemented to provide at least one standard method for
configuration. Sentences which support an optional, not implemented, function are not

requi

red.

It is possible to implement these sentences using a separate interface unit that communicates
with the AtoN unit with a proprietary communication method.
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Table 14 — Standard sentences

Sentence Input NAK Output Description / Comments
Formatter required
Type 1 | Type 2 | Type 3 with Type 1 | Type 2 | Type 3
Invalid
Input
ABK X X X Acknowledgement message
ABM Addressed binary message
ACF Q Q Q General AIS AtoN station
configuration
ACG X X X Y Q Q Q Extended general AlS AtoN
station configuration
(ACE)* g
AFB?@ X X X Y Force broadcast
AID X X X Y Q Q Q Configure or ¢hange MMSI
BBM X X X N Broadcast\binary message
CBR®® X X X Y Q Q Q Configure broadcast rates fpr
AlS)AtoN station messages
(AAR)E 9%
CEK X X Y Define encryption key
(AKE)°
COP X X Y Q Q Receiver turn on times
(ARW)®
DCR Y Q Q Q AtoN station function capability
(see Table 15)
(AFC)°
FSR X X Optional
MEB3 X X X Y Message payload rebroadcast
(MPR)®
NAK X X X Output when a command fdjils to
execute
SPO X X Y Q Q Optional
VDM VHF data link message
VDO X VHF data-link own-vessel
message
VER Y Q Q Q Version
VSI X X Optional
X: Indicates input to or output from the AIS AtoN station.
Q: Indicatés that the sentence may be externally requested using the IEC 61162-1 standard query method.
8  FonNessage ID index within the AFB, CBR, and MEB sentences, the following |nterpretat|on appliep: for
nérmeat-sehedutes—a rv‘:Uooayw leHrdexof4—Fshattbetusedand-8-shaltbeusedfor cpvulal easestike |ng|e
messages.

used for new designs (See NMEA 0183:June 2012).

CBR uses slots for the definition of the RATDMA slot interval in place of seconds.

Sentence formatters in parenthesis are legacy sentences which performed a similar function but should not be
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Table 15 — DCR Capabilities

Bit position Capability
0 Type 1
1 Type 2
2 Type 3
3 FATDMA
4 RATDMA
5 CSTDMA
6 Direct VDL configuration Message 6
7 Direct VDL configuration Message 25
8 Chaining VDL configuration
9 UTC indirect
10 Message 6/7
11 Message 8
12 Message 12/13
13 Message 14
14 Message 25
15 Message 26
16 Dual Channel
17 Virtual AtoN
18 EPFS
19 -99 Reserved for future use
100 — 127 Manufacturer defined

COP|sentence limitations are as folloews:

e Start time = shall be an integer minute value.

me interval between periods = shall not be greater than 1 week (604800 s), shall npt be
gher resolution than*1 min, and the interval shall evenly divide an hour, day or he an
teger number of'days; This results in the following valid intervals:

minutes: 1,\2; 3, 4, 5, 6, 10, 12, 15, 20, 30;

hours; <142, 3, 4, 6, 8, 12, 24;

—-| day=™ 2, 3,4,5,6,7.

e Duration of period = shall be an integer minute value with a maximum of 24 h.

]
>

5

A NAK sentence using reason code 11 shall be generated if a non-conforming parameter is
entered with the NAK descriptive text “invalid interval”, and the COP shall be ignored.

5.3.2.2 Optional TAG block sentences

In case of introducing an AIS AtoN station in a shore-based network, the TAG block functions
may be used to support station identification, routing of sentences, additional information and
grouping of sentences.

The sentences described in Table 16 are used to configure the TAG block functions.

If the TAG blocks are implemented, all functions according to Table 16 shall be supported.
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Table 16 — Optional TAG Block functions

2016

Sentence Associated parameter Required input function Required output function

CPC “c” = Unix time parameter | No evaluation on input Output of time tag (current UTC
required time) with all output sentences, 0 if

not available. Required accuracy of
+1 s.
CPD “d” = destination- Filtering of input sentences Output of destination-identification
identification based on own Ul (configured tag in all responses.
by SID sentence)

CPG? “g” = sentence Grouping No evaluation required Grouping of related sentences,

MV DM and /DO with 2 \/S| cant ce
and multi-part sentences.

CPNP “n” = line count No evaluation required Output of line count tag mith-all

output sentences.

CPS “s” = source-identification | Filtering of input sentences Output of Source-identification fag
based on Source- with own Ul attacthed to NAK
identifications configured by responses or¢to all output
TBS sentence sentences,

TBR TAG block report request Response with at least CPD, No TBR,output.

CPG, CPS, CPC, CPN

TBS “s” = Source-identification | Configuration of at least 5 Response on query for TBS.
different Source-identifications
for input filtering

a8  Tlhe minimum required: group-code increment = 1. The reset event)= 0. Initial group code = 1. Group fode

limit = 1 — 999999999.
b Tlhe minimum required: count Increment = 1. The reset event'= 0. Initial line-count = 1. Line-count limit § 1 —
999999999.
5.3.3 Chaining of AIS AtoN stations
The AIS AtoN station may support chaining to communicate messages to other AIS JAtoN

statigns (see 4.6).

No aflditional IEC 61162-1 sentences are required to support this functionality.

5.4

Repeat broadcast.of active AIS-SART message

A tyge 3 AtoN may(optionally implement repeat functionality for active AIS-SART messages.
Whenp implemented,.it shall follow rules set forth in 4.4.3 of IEC 62320-3:2015, which pr
for only one message from the active AIS-SART burst to be repeated.

5.5

5.5.1

Other requirements

Additional features

bvide

Additional features shall not adversely affect the transmission of Message 21.

5.5.2

The information shall describe:

e external interfaces;

Manufacturer’s information

e configuration of the AIS AtoN station;

e hardware and electrical specifications;

e average power consumption;

¢ implementation method for firmware upgrades.
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5.5.3 Marking and identification
The AIS AtoN station shall be marked with the following information:

e identification of the manufacturer;
e model identification;
e serial number of the unit; and

e operating voltage.

The title and version of each software element included in the installed software system shall

be eiffrermarkedomtheequipmentoroutput omrregquest usinmgthe VER sentence——

5.5.j Additional connection points
5.5.4{1 Protection

The pumber of connection points (USB ports, disc drives, wireless connégtion, etc.) shall be
limitdd to the absolute minimum required specified by the manufacturer for operation, Iithime
maintenance and support. All superfluous other points shall be blocked e.g. by software or
physically disabled.

5.5.4.2 Executable program file verification
Execpution of any type of files from external data sources ‘shall only be possible after pagsing

an guthentication process as defined by the manufacturer before accessing executable
content.

6 Tests of AIS AtoN stations

6.1 General

Physjcal test parameters and testing subject to national requirements may ovegrride
parafmeters stated below.

6.2 | Test conditions
6.2.1 Normal test conditions

6.2.1}1 Temperature and humidity

Temperature, and humidity shall be within following ranges:

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

6.2.1.2 Power supply

The normal supply power used for the tests shall be in accordance with the nominal power of
the EUT declared by the manufacturer and taking into account the variations set by local
safety regulations concerning power supplies, for example IEC 60950, as applicable in many
countries.

6.2.2 Extreme test conditions

Extreme test conditions are as specified in IEC 60945. Where required, tests under extreme
test conditions shall be a combination of:

e dry heat and the upper limit of supply voltage applied simultaneously; and

e low temperature and the lower limit of supply voltage applied simultaneously.
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6.2.3 Standard test environment

The EUT is tested in an environment using test equipment to measure the transmitted
messages. The EUT will be configured via the configuration interface prior to the tests.
Operation is checked on channels in the maritime mobile band. Refer to Figure 7.

i Target E
! simulator \|/ / !
i 7 P Test installation :
1 L |
1 : 1 :
I [ | 1
1 : 1 1
: [ 1
1 [ | 1
1 : 1 1
: [ 1
1 [ | 1
1 : 1 1
| > Vo .
1 [ 1
! > | 1
: ! 1
1 [ 1
1 : 1 1
: [ 1
1 LI | 1
1 : 1 1
: | 1
| : L a
' A 4 ' Configuration interface
: or Pl
Message input, M tput, i .
Fonfiguration St | Data input and
H display
S ! external
1 evaluation
R ; (Laptop)
B E e L LR L L LR bl by R bbbl IEC
Figure 7)- Block diagram of AIS AtoN test setup
6.2.j Test signals
6.2.4.1 Standard-test signal number 1
A series of 040101 as the data within an AIS message frame, with header, start flag, end flag
and CRC. NRZ| is not applied to the 010101 bit stream or CRC (i.e. unaltered "On Air" data).
The RF_ should be ramped up and down on either end of the AIS message frame..

6.2.4.2 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.

When transmitters have limitations concerning their maximum continuous transmit time and/or
their transmission duty cycle, such limitations should be respected during testing.

6.2.4.3 Standard test signal number 3

A pseudo random sequence (PRS) as specified in Recommendation ITU-T O.153 as the data
within an AlIS message frame with header, start flag, end flag and CRC. NRZI is not applied to
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the PRS stream or CRC. The RF should be ramped up and down on either end of the AIS
message frame.

6.2.4.4

Standard test signal number 4

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 17.

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 RE ‘carrier
shall|be switched off between packets to simulate normal operation.
Packet 1 Packet 2 Packet 1 Packet2 |—
Invert initial NRZI state here .
Figure 8 — Format for repeating four-packet cluster
Table 17 — Content of first two-packets
PacKet Parameter | Bits | Contents Comment
1 Training 22 0101....0101 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01111110
Data 168 | Pseudo random As per Table 18
CRC 16 Calculated
End flag 8 01111110
2 Training 22 1010....1010 Preamble reduced by 2 bits because of ramp-up overlap
Start flag 8 01141110
Data 168 | Pseudo random As per Table 18
CRC 16 Calculated
End flag 8 01111110
Table 18 — Fixed PRS data derived from ITU-T 0.153
Adqress Contents (HEX)
0_7 I Ox04 OxES OxNDE Ox8E OxER Ox01 ox4AC OxCZ
0000.0100 |1111.0110 |{1101.0101 |{1000.1110 |1111.1011 |0000.0001 {0100.1100 [1100.0111
8-15 0x76 Ox1E 0xBC 0x5B OxE5 0x92 0xAB 0x2F
0111.0110 |0001.1110 |{1011.1100 {0101.1011 |1110.0101 |{1001.0010 |[1010.0110 |[0010.1111
16-20 0x53 0xF9 0xD6 OxE7 OxEO 21 bytes = 168 bits
0101.0011 |{1111.1001 [1101.0110 |[1110.0111 |1110.0000 |(* 4 stuffed bits), CRC = 0x3B85
6.2.5 Arrangements for test signals applied to the receiver input

Sources of test signals for application to the receiver input shall be connected in such a way
that the source impedance presented to the receiver input is 50 Q.
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This requirement shall be met irrespective of whether one or more signals using a combining
network are applied to the receiver simultaneously.

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

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

6.2.6 Encoder for receiver measurements

Whefiever needed and in order to facilitate measurements on the receiver, an encoder fdr the
data|system shall accompany the EUT, together with details of the normal miedulation
procgss. The encoder is used to modulate a signal generator for use as a test signal.source.

Complete details of all codes and code format(s) used shall be given.

6.2.7 Waiver for receivers
If theg EUT has two TDMA receivers, and the manufacturer declares_that both TDMA recelivers
are idlentical, the test may be limited to one receiver and the test for the second receiver may

be whived apart from the receiver sensitivity test in 7.2.1.1. The“test report shall containp any
manufacturer declaration(s).

6.2.8 Impedance

In this standard, the term "50 Q" is used for a 50 Qnon-reactive impedance.

6.2.9 Artificial antenna (dummy load)

Testg shall be carried out using an agiificial antenna, which shall be a non-reactive [non-
radiafting load of 50 Q connected to theé antenna connector.

6.2.10 Facilities for access
All tgsts shall be performed.using the standard port(s) of the EUT, where provided. Where

acceps facilities are required to enable any specific test, these shall be provided by the
manyfacturer.

6.2.11 Modes of operation of the transmitter

For the purposes of the measurements according to this standard, there shall be a faciljty to
operate thetransmitter unmodulated.

Alter-\nﬁunlu tha mathad ~f nhl-ninin
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atypes—ef-medulation
J¥
patterns may also be decided by agreement between the manufacturer and the test

laboratory. It shall be described in the test report. It may involve suitable temporary internal
modifications of the equipment under test.

o an-iinm
oo

6.2.12 Measurement uncertainties

Maximum values of absolute measurement uncertainties shall be as indicated in Table 19.
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Table 19 — Maximum values of absolute measurement uncertainties

Parameter Maximum value

RF frequency 1 x 1077
RF power +0,75 dB
Adjacent channel power +5 dB
Conducted spurious emission of transmitter +4 dB
Conducted spurious emission of receiver +3 dB
Two-signal measurement +4 dB
Threp-signal measurement +3 dB
Radipted emission of transmitter +6 dB
Radipted emission of receiver 16 dB
Tranpmitter attack time +20 %
Tranpmitter release time +20 %
Tranpmitter transient frequency (frequency difference) +250 Hz

For fhe test methods according to this standard, these unceértainty figures are valid

confidence level of 95 %.

—

0o a

The [nterpretation of the results recorded in a test repoft for the measurements described in

this 4tandard shall be as follows:

a) the measured value related to the corresponding limit shall be used to decide whether an

equipment meets the requirements of this standard;

b) the actual measurement uncertainty of the test laboratory carrying out the measuremients,

for each particular measurement, shall’be included in the test report;

c) the values of the actual measurement uncertainty shall be, for each measurement, ¢qual

7 REF tests

7.1 TDMA transmitter

711 General

to or lower than the figures givenJin this clause (absolute measurement uncertainties)

Unless otherwise stated, all transmitter tests shall be performed at the highest power settjng.

7.1.2 Frequency error

7.1.2-+—Purpose

The frequency error of the transmitter is the difference between the measured carrier
frequency in the absence of modulation and its required frequency.

7.1.2.2 Method of measurement

Transmitter

A 4

under
test

Power attenuator

> Frequency
meter

IEC

Figure 9 — Measurement arrangement for frequency error
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The measurement procedure shall be as follows:

a) the equipment shall be connected as illustrated in Figure 9;

b) the carrier frequency shall be measured in the absence of modulation;

c) the measurement shall be made under normal test conditions and extreme test conditions;

d) the test shall be performed on the lowest operating frequency and the highest operating
frequency as declared by the manufacturer.

7.1.2.3 Required results

The

aTRT-YaVaIVEN- sha 5 kHz
undef extreme test conditions.

7.1.3 Carrier power
7.1.3]1 Purpose

The {ransmitter carrier power conducted (P;) is the mean power delivered‘to a nominal |50 Q
load during a radio frequency cycle. The rated power shall be nominally/12,5 W or as dec]ared
by the manufacturer. The carrier power accuracy shall be tested ,at the nominal leviel of
12,5 W or the level declared by the manufacturer.

7.1.3.2 Method of measurement

The measurement procedure shall be as follows:

a) the equipment shall be connected as illustrated.in Figure 10;
b) the carrier power shall be measured in the absence of modulation;
c) the measurement shall be made under normal test conditions and extreme test condit|ons;

d) the test shall be performed at the lowest and highest operating frequencies as declarg¢d by
the manufacturer;

e) iflthe manufacturer optionally declares multiple power settings then the carrier power test
hall be repeated at those settings at both the lowest and highest operating frequency of

e EUT.

= n

Transmitter
under
test

Power attenuator » Power meter

IEC

Figure 10 — Measurement arrangement for carrier power

7.1.3.3 Required results

Pc shall be within +1,5 dB of the rated nominal power under normal conditions and within
+3 dB of the rated nominal power under extreme conditions.

7.1.4 Modulation spectrum slotted transmission
7.1.4.1 Purpose

This test is to ensure that the modulation and transient sidebands produced by the transmitter
under normal operating conditions fall within the allowable mask.
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7.1.4.2 Method of measurement

The measurement procedure shall be as follows:

a) the test shall use test signal number 3;

b) the EUT shall be connected to a spectrum analyser. A resolution bandwidth of 1 kHz,
video bandwidth of 3 kHz or greater and positive peak detection (maximum hold) shall be
used for this measurement. A sufficient number of sweeps shall be used and sufficient

tr

ansmission packets measured to ensure that the emission profile is developed,;

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

the ajppropriate test frequency in 7.1.1.2.

For information, the emission mask specified(above is shown in Figure 11.

$pectrum for slotted transmission shall be within the emission mask as follows;

.3 Required results

+10 kHz removed from the carrier, the modulation and transient sidebands shdg
blow —25 dBc;

hall be below the lower value of =60 dBc or —=30 dBm;

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

eference level for the measurement shall be_the carrier power (conducted) recorde

0 A\v
-10 O
—20 \b\
« Cy / \

-62,5 0 62,5

Fc
IEC

7.1.5

7.1.5

Figure 11 — Emission mask

Transmitter test sequence and modulation accuracy

A Purpose

the region between the carrier and +10 kHz removed from the carriér, ,the modulation
nd transient sidebands shall be below 0 dBc;

Il be

+25 kHz to +62,5 kHz removed from the carrier, the modutation and transient sidebjands

and

d for

The test is to verify that the training sequence starts with a 0 and is a 0101 pattern of 24 bits.
The peak frequency deviation is derived from the baseband signal to verify modulation
accuracy.
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7.1.5.2 Method of measurement

> Trigger device

4

Transmitter Power RF signal
under test

A 4

attenuator analyser

2016

Configuration A

P Trigger device Configurati

4

Tlansmitter Power Test Storage
nder test

attenuator discriminator oscilloscope

—

a)

The Iweasurement procedure shall be as follows:

igure 12. The trigger device is optionalif the equipment is capable of synchronisi

= T

b) t
c) t
d) t
e) t
f) t
g9)

according to themanufacturer's specification;

h) tgsting shallbe repeated under extreme test conditions.

7.1.

In eachcase, verify that the training sequence begins with ‘0.

.3 Required results

Figure 12 — Measurement arrangement for modulation accuracy

e equipment shall be connected in either, configuration A or configuration B as sho

e transmitted bursts;

e transmitter shall be tuned to chaphel 2 (162,025 MHz);

e transmitter shall be modulated with test signal number 1;

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

e deviation from thé.carrier frequency shall be measured as a function of time;

easurements shall be repeated at the lowest frequency on which the EUT can tran

IEC

vn in
hg to

smit,

Peak frequency deviation at various points within the data frame shall comply with Table 20.
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 20 — Peak frequency deviation versus time

Measurement period from Test signal 1 Test signal 2
centre to centre of each bit Normal Extreme Normal Extreme
Bit O to bit 1 < 3400 Hz
Bit 2 to bit 3 2400 Hz £ 480 Hz
Bit 4 to bit 31 2400 Hz £ 240 Hz 2400 Hz 2400 Hz £ 240 Hz 2400 Hz £
480 Hz 480 Hz
Bit 32 to bit 199 1740 Hz £ 175 Hz 1740 Hz 2400 Hz £ 240 Hz 2400 Hz £
350 Hz 480 Hz

7.1.6/ Transmitter output power versus time function (FATDMA and RATDMA)

7.1.6/.1 Definition

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

time,|release time and transmission duration as defined in Table 21 where:

a) tfansmitter delay time (75 — T,) is the time between the start(efithe slot and the mo

when the transmit power may exceed -50 dB of the steady-state power (Pg);

ment

b) thansmitter attack time (Tg, — 7,) is the time between’the transmit power exceeding

-0 dBc and the moment when the transmit power maintains a level within f}g dB|from
PSS;

c) transmitter release time (7 — Tg) is the time between the end flag being transmitteq and
the moment when the transmitter output poweryhas reduced to a level 50 dB below P { and
r¢mains below this level thereafter.

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

Table-21 — Definition of timings
Reference Bits . |(Tjime in ms Definition
T, 0 0 Start of transmission slot. Power shall not exceed
-50 dB of P before T
Ty 1A 0-6 0-0,624 Power may exceed —-50 dB of Pssa
Ty Tgy 6 0,624 Power shall be within +1,5 dB or -3 dB of P__ 2
Tg, 8 0,8324 Power shall be within +1,5 dB or -1 dB of Py a
T (Includes A stuffing bit) 231 24,024 Power shall remain within +1,5 dB or -1 dB of P  during the
period Ty, to T ?
T (inclades 1 stuffing bit) 239 | 26,146 Power shall be -50 dB of P__ and stay below this
TG £00 20,024 oldlit O NEXT transmission time period

@ There shall be no modulation of the RF after the termination of transmission (7¢) until the power has reached

zero and next slot begins (7).

7.1.6.2 Method of measurement

The measurement shall be carried out by transmitting test signal number 1 (note that this test

signal generates one additional stuffing bit within its CRC portion).
Tests shall be performed on 2 channels (lowest declared frequency and 162,025 MHz).

The EUT shall be connected to a spectrum analyser.
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A resolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and a sample detector shall be
used for this measurement.

The analyser shall be in zero-span mode for this measurement. The spectrum analyser shall

be

synchronised to the nominal start time of the slot (7)), which may be provided externally,

or from the EUT.

7.1

.6.3 Required results

The transmitter power shall remain within the mask shown in Figure 5 and associated timings
given in Table 21.

7.2
7.2

7.2

A1 Sensitivity

Al Purpose

TDMA receivers (types 2 and 3)

The fnaximum usable sensitivity (data or messages, conducted) is the minimum signal leyel at

the

receiver input, produced by a carrier at the specified frequency of'the receiver, modulated

with the specified test signal, which will, without interference, produce a data signal with a

specified packet error rate (PER) after demodulation.

7.2,

The measurement procedure shall-be as follows with reference to Figure 13:

a)
b)

c)

d)
e)

f)
g)

h)

1.2 Method of measurement
Message
Message »| Signal generator > Receiver > measuring
generator under test test set

A

Figure 13 — Measurement arrangement for sensitivity

the signal generator shall’be at the lowest frequency of the receiver as declared by the
anufacturer and shall be modulated to generate test signal number 4;
the signal level at.the input of the receiver shall be set to —107 dBm for a type 3 device
and -97 dBm for-a type 2 device;
the message_measuring test set shall be monitored and the packet error rate obsefved.
he PER(shall be derived by the following formula:
PER = (Ptx = Prx)/P1x x 100 ( %) (1)
where

Pry is the number of packets received without errors
Pty is the number of transmitted packets;

the test shall be repeated at a +500 Hz offset from the lowest frequency declared by the
manufacturer;

the test shall be repeated at a -500 Hz offset from the lowest frequency declared by the
manufacturer;

the test shall be at the highest frequency declared by the manufacturer;

the test shall be repeated at a +500 Hz offset from the highest frequency declared by the
manufacturer;

the test shall be repeated at a -500 Hz offset from the highest frequency declared by the
manufacturer;
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i) repeat under extreme conditions, at either the lowest or the highest declared frequency.
The signal generator shall be adjusted so the level at the input to the receiver is
-101 dBm for a type 3 device and —91 dBm for a type 2 device.

7.21.3 Required results
Maximum PER of 20 %.

7.2.2 Error behaviour at high input levels

7.2.2.1 Purpose

The error behaviour (performance) at high input levels is defined in the same manner\gs for
the measurement of the maximum usable sensitivity when the level of the wanted\signal is
100 dB above the maximum wanted sensitivity.

7.2.2.2 Method of measurement

Message
Message »| Signal generator > Receiver > measuring
generator under test test set

A

Figure 14 — Measurement arrangement for error behaviour

The measurement procedure shall be as follows:

a) the measurement configuration shall be aséshown in Figure 14;

b) the signal generator shall be modulated to generate test signal number 4. The test|shall
be carried out at the lowest and,the highest TDMA frequencies declared by the
anufacturer. The message measuring test set shall be monitored and the packet |error

rate observed;

c) the level of the input signal shall be adjusted to a level of =77 dBm;
d) the level of the input sighal shall be adjusted to a level of -7 dBm;
e) 200 packets shall be transmitted and the PER shall be calculated.

7.2.2.3 Required results

The PER shall{et exceed 2 % under ¢) and 10 % under d).

7.2.3 Co-channel rejection

7.2.34 Purpaose

The co-channel rejection is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at the specified frequency of the receiver.
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Method of measurement
Signal
generator A v
Receiver Message
—> Combiner > under measuring
P test test set

Signal
generator B

The measurement procedure shall be as follows with reference to Figure 15:

—

a)

b) t:lue wanted signal, provided by signal generator A, shall bg'‘at’ the lowest dec

=)

c) th

d) th
e) th

f) tH

—

g) th

h) th
n
i) th
i) th
n
k) th
n

frequency of the receiver. Generator B shall be modulatéd\to generate test signal nu

Figure 15 — Measurement arrangement for co-channel rejection

vo generators A and B, shall be connected to the receiver via a comibining network;

equency of the receiver and shall be modulated to generate tést’signal number 4;
e unwanted signal, provided by generator B, shall also/be at the lowest dec

either continuously or in the same time period ascthat used by generator A fol
gnal number 4. The content of the wanted @nd unwanted signals shall ng
nchronised;

e level of the wanted signal from generator Alshall be adjusted to =101 dBm fora T
bvice and to —101 dBm for a type 2 device;

e level of the unwanted signal from generator B shall be adjusted to =111 dBm
ype 3 device and -117 dBm for a type 2°device;

e message measuring test set shall be monitored and the packet error rate (
bserved;

e test shall be repeated at(+17000 Hz offset from the lowest frequency declared b
anufacturer;

e test shall be repeated at -1000 Hz offset from the lowest frequency declared b
anufacturer;

e test shall be repeated at the highest declared frequency of the receiver;

e test shall.be‘repeated at +1000 Hz offset from the highest frequency declared b
anufacturer;

e test'shall be repeated at -1000 Hz offset from the highest frequency declared b
anufacturer.

ared

ared
mber

test
t be

pe 3
for a
PER)
y the

y the

y the

y the

7.2.3

3——Requiredresults

The PER shall not exceed 20 %.

7.2.4

7.24

Adjacent channel selectivity

A Purpose

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

Signal —
generator A v
Receiver Message
:: Combiner > utr:ads?r > mtias?usrel,-?g

Signal
generator B

Figure 16 — Measurement arrangement for adjacent channel selectiyvity

The measurement procedure shall be as follows with reference to Figure 16:

—

a)

b) the wanted signal, provided by signal generator A, shall be at the lowest dec|ared
flequency of the receiver and shall be modulated to generate test signal number 4;

vo generators A and B shall be connected to the receiver via a combining network;

c) the unwanted signal, provided by generator B, shall be“frequency modulated wjth a
4D0 Hz sine wave with a deviation of +3 kHz. Generator B*shall be at a frequency 2§ kHz
above that of the wanted signal;

d) the level of the wanted signal from generator A shall be adjusted to a level of -—101|dBm
for a type 3 device and to —101 dBm for a type_2.device;

e) the level of the unwanted signal from generator B shall be adjusted to -31 dBm for a| type
3|receiver and —-41 dBm for a type 2 receiver;

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

g) re¢peat the above measurement withithe unwanted signal 25 kHz below the wanted signal;

h) the test shall be repeated, steps, b) through g), at the highest TDMA frequency declared
by the manufacturer.
7.2.43 Required results

The PER shall not exceed.20 %.

7.2.5 Spurious response rejection
7.2.5(1 Purpose
The Bpurious response rejection is a measure of the capability of the receiver to rece|ve a

wanted.modulated signal without exceeding a given degradation due to the presence o¢f an
unwanted - modulated Qignnl at any other frnqunnr‘y, at which a response is obtained

7.2.5.2 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:

a) list of intermediate frequencies: IFy, IF,,...IFy in Hz;
b) switching range of the receiver: sr;

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

c) frequency of the local oscillator at channel 2 and at the lowest TDMA channel: f on, floL-

NOTE Examples of local oscillators are VCO, crystal, sampling clock, BFO, numerically controlled oscillator
depending on the design of the equipment.
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7.2.5.3 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) calculation of the "limited frequency range™:

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

LFRy, = fion + (IFq# [Fy +. +IFy + sr/2) (2)

LFR o = fioL = (UFq + IFy +...+IFy + sr/2) 3)

b) cplculation of specific frequencies of interest (SFI) outside the limited_frequency range:

—

Hese are determined by the following calculations:

SFIy = (K % fLon) * IF (4)

wherg K is an integer from 2 to 4.

7.2.54 Method of measurement over thedimited frequency range

Two methods are available for the measurfements over the limited frequency range, one based
on S|NAD measurements and the other‘based on PER measurements. Either method may be
used| but in each case shall befollowed by the method of measurement at identified
frequencies.

Signal -
generator A
A 4
Receiver Message
— : under measuring
Combiner
> test test set

Signal
génerator B —

Figure 17 — PER/BER or SINAD measuring equipment

7.2.5.5 Method of search over the "limited frequency range" using SINAD
measurement

The measurement procedure shall be as follows with reference to Figure 17:

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

b) the wanted signal, provided by generator A, shall be at 161,975 MHz and shall be
modulated with a 1 kHz sine wave at £2,4 kHz deviation;

c) the unwanted signal, provided by generator B, shall be frequency modulated with a
400 Hz sine wave giving a deviation of £3 kHz;
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d)
e)

f)

g)
h)

i)

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 for Type 3 or
-91 dBm for type 2 at the receiver;

the SINAD value shall be noted (and shall be greater than 14 dB);
signal generator B shall be switched on and adjusted to -31 dBm at the receiver;

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

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

If thg manufacturer’s specified receiver frequencies do not include 161,975 MHz, onedf the

manufacturer’s specified receiver frequencies may be used as an alternative.

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

The measurement procedure shall be as follows with reference to Figurée 17:

a)
b)

c)

)

measurement

t\wo generators A and B shall be connected to the receiver via a‘combining network;
rie wanted signal, provided by generator A, shall be at 161,975 MHz and shafl be

—

odulated to generate test signal number 3;

—

e unwanted signal, provided by generator B, shatly*be frequency modulated wjth a

400 Hz sine wave giving a deviation of £3 kHz;

nitially, generator B (unwanted) shall be switched off (maintaining the output impedance);

—

1 dBm for type 2 at the receiver;
the PER or BER shall be noted;
s|gnal generator B shall be switched;on and adjusted to -31 dBm at the receiver;

]?e signal level from generator A (wanted).shall be adjusted to -101 dBm for type|3 or

—

e frequency of the unwanted signal shall be varied in steps of 5 kHz over the limited
frequency range (from LFR| o tO.-LFRy,);

the frequency of any spurious response detected (by an increase in either PER or BER)
during the search shall berecorded for use in the next measurements;

in the case where gperation using a continuous packet stream is not possible, a similar
ethod may be used:

If thg manufacturer’'s specified receiver frequencies do not include 161,975 MHz, one df the

manufacturer’s(specified receiver frequencies may be used as an alternative.

7.2.5.7 Method of measurement (at identified frequencies)

The measurement Ir\rm‘t:\r'lllrt:\ shall he as follows with reference to Figllrp 17:

a)
b)

c)

d)

e)

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 161,975 MHz and shall be
modulated to generate test signal number 3;

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, signal generator B (unwanted) shall be switched off (maintaining the output
impedance);

the signal level from generator A (wanted) shall be adjusted to =101 dBm for type 3 or —91
dBm for type 2 at the receiver;
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signal 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.

If the manufacturer’s specified receiver frequencies do not include 161,975 MHz, one of the
manufacturer’s specified receiver frequencies may be used as an alternative.

7.2.5.8 Required results

At any frequency separated from the specified frequency of the receiver by 50 kHz on more,

the HER shall not exceed 20 %.

7.2.6 Inter-modulation response rejection

7.2.6].1 Purpose

The |nter-modulation 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-
spacgd unwanted signals with a specific frequency relationship” to the wanted signal

frequency.

7.2.6[.2 Method of test

The measuremenf\procedure shall be as follows with reference to Figure 18:

a)
b)

c)
d)

e)

Signal
generator A 4‘
Receiver
Signal Combiner under Message
generator B test measuring
test set

Signal J

generator C

IEC

Figure-18'— Measurement arrangement for inter-modulation

three sighal generators shall be connected to the receiver via a combining network;

the wanted signal, provided by signal generator A, shall be at the specified frequengy of
the‘receiver and shall be modulated to generate test signal number 3;

the unwanted signal from generator B shall be unmodulated;

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

the signal level from generator A (wanted) shall be set for -101 dBm for type 3 or
-91 dBm for type 2 at the receiver input;

the signal level from generators B and C shall be set for -36 dBm at the receiver input;
the frequencies of generators A, B, C shall be set as per test number 1 of Table 22;

the message measuring test set shall be monitored and the PER observed over 200
transmissions;

repeat the measurement with frequencies set as per test number 2 of Table 22.


https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

IEC 62320-2:2016 © IEC 2016

Table 22 - Frequencies for inter-modulation test

— 53 —

Test number

Generator A

Wanted AIS Signal

Generator B

Unmodulated
(500 kHz)

Generator C

Modulated (1000 kHz)

1
(RATDMA receiver)

162,025 MHz

161,525 MHz

161,025 MHz

1
(Non-RATDMA receiver)

Highest operating
frequency on which the
EUT can operate

Highest operating
frequency on which the
EUT can operate

Highest operating
frequency on which the
EUT can operate

COO—tlt
JUURTTZ

4 OO —delt
T OUUURTTZ

2
(both RATDMA and non-

Lowest operating
frequency on which the
EUT can operate

Lowest operating
frequency on which the
EUT can operate

Lowest operating
frequency on’ which [the
EUT can operatg

RATDMA receiver)

+ 500 kHz +1 000 kHz

7.2.6,.3 Required results

The IPER shall not exceed 20 %.

7.2.7 Blocking or desensitization

7.2.711 Purpose

BlocKing is a measure of the capability of the receiver to receive a wanted modulated sltignal
withdut exceeding a given degradation due to the presence of an unwanted input signal af any
frequency other than those of the spurious responses or the adjacent channels.

L

Signal
generator A

_ Receiver Message
Combiner under measuring
test test set

i

Signal
genherator B

IEC

7.2.7.2 Method of measurement

The measurement procedure shall be as follows:

a) two generators A and B, shall be connected to the receiver via a combining network as
shown in Figure 19;

b) the wanted signal, provided by signal generator A, shall be at the lowest operating
frequency on which the EUT can transmit (or receive for a non-RATDMA receiver)
according to the manufacturers specification and be modulated with test signal number 3;

c) the unwanted signal from generator B shall be unmodulated and shall be at a frequency
0,5 MHz to 10 MHz away from the lowest declared frequency of the receiver.
Measurements shall be carried out at frequencies of the unwanted signal at £+ 500 kHz,
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+1 MHz, £+ 2 MHz, £+ 5 MHz and + 10 MHz avoiding those frequencies where spurious
responses could occur;

d) initially, signal generator B (unwanted signal) shall be switched off (maintaining the output
impedance). The level of the wanted signal from generator A shall be adjusted to
-101 dBm for type 3 and -91 dBm for type 2 at the receiver input;

e) the RF signal level for signal generator B (unwanted signal) shall be adjusted to -23 dBm
when the frequency setting is less than +5 MHz with respect to the frequency setting of RF
signal generator A. For frequency settings of signal generator B that are equal to or
greater than 5 MHz with respect to the frequency setting of generator A, the RF signal
level shall be adjusted to —15 dBm. This applies to type 3 receivers only;

h) repeat the test steps a) to f) with signal generator A tuned to.the highest opernating
flequency on which the EUT can receive as declared by the manufacturer.

7.2.7.3 Required results

The PER shall not exceed 20 %.

7.3 | Conducted spurious emissions at the antenna
7.3.1 Spurious emissions from the receiver
7.3.1{1 Purpose

Conducted spurious emissions to the antenna are any RF emissions generated in the recgiver
and gonveyed to the antenna terminal.

7.3.1|2 Method of measurement
Conducted spurious emissjons shall be measured as the power level of any frequency
component to the antenna‘“terminals of the receiver. The receiver antenna terminalg are

conngcted to a spectrumvranalyser or selective voltmeter having an input impedance of |50 Q
and the receiver is switghed on.

The mmeasurementishall extend over the frequency range 9 kHz to 4 GHz.

7.3.1{3 Required results

The pewer of any spurious emission in the specified range at the antenna terminal shal|l not

exceed=57dBmimthe frequency Tange 9 kHz to Gz and—47dBminm the frequency Tange
1 GHz to 4 GHz.

7.3.2 Spurious emissions from the transmitter
7.3.2.1 Purpose

Spurious emissions are emissions at frequencies other than those of the carrier and
sidebands associated with normal modulation.

7.3.2.2 Method of measurement

Conducted spurious emissions shall be measured with the unmodulated transmitter connected
to the artificial antenna. The measurement shall be made over a frequency range from 9 kHz
to 4 GHz, excluding the frequencies within + 62,5 kHz of the transmitting frequency.
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7.3.2

3 Required results

The power of any spurious emission outside 62,5 kHz of the transmitting frequency shall not
exceed -36 dBm in the frequency range 9 kHz to 1 GHz and -30 dBm in the frequency range

1 GH

z to 4 GHz.

8 Functional tests

8.1
8.1.1

For ¢

C

C

C

8.1.2

8.1.2,

The
EUT

8.1.2
Set U
a) V
M
b) C

[ )

nmatch the MMSI of EUT.

Configuration method

General

5ing standard configuration sentences via direct connection to an interface) or
5ing standard configuration sentences via VDL, or
5ing the manufacturer’s proprietary method.
Configuration for Message 21
1 Purpose
burpose of this test is to ensure that Message 21 parameters can be entered int

and are retained after the power off/on cycle.

.2 Method of measurement

p the standard test environment.

essage 21, using the CBR sentence with MMSI in the first field set to 0000000

onfigure the EUT with the following parameters for transmission of Message 21:
MMSI number: 991234567;
type of AtoN: “20"— cardinal mark north;
name of AtoN;(“TEST FLOATING AIS ATON STATION”;
position aceuracy: to accuracy of EPFS;

assigned position (longitude and latitude): “within off-position threshold of cu
EPFS\position”;

diménsion/reference for position: “A=B=C=D=5";

Il of the functional tests the setup for the method of measurement shall be as defined by
the manufacturer:

b the

ith the MMSI of EUT set to 000000000, configure a valid transmission schedulg for

D0 to

rrent

off-position threshold: 200 m;

set power level;

channel 1 set to channel 2087; if receiver supported, set channel 1 receiver to same;

channel 2 set to channel 2088; if receiver supported, set channel 2 receiver to same;

Virtual AtoN flag set to 0 = default = Real AtoN at indicated position;
set AtoN status default (00000000);

off-position behaviour set to “maintain current transmission schedule”;
set UTC lost behaviour as per manufacturer’s declaration;

read configuration from EUT.

c) Remove power from the EUT for 5 min. Switch on the EUT. Read configuration from EUT.
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NOTE Standard configuration sentences via configuration port: the Message 21 content is configured using the
AID, ACF and ACG sentence combination.

Standard configuration sentences via VDL: the Message 21 content is configured via VDL using Message 25 or
Message 6 with the appropriate application identifier/function identifier and binary data.

8.1.2.3 Required results
Verify that configuration is:

a) not accepted by EUT and the EUT does not start transmission of Message 21;
b) accepted by EUT and that the parameters have been correctly set;

c) retained after power cycle.

8.1.3 Schedule mode A FATDMA Message 21 (single report, alternating channel
operation)

8.1.3|1 Purpose

Test [that the AIS AtoN Station operates in accordance with the configufed reporting sche¢dule
(see p.2.5.2).

8.1.3/.2 Method of measurement
Set Up the standard test environment and use the configuration as defined in 8.1.2.

a) (onfigure reporting of Message 21 to have the follewing parameters:
e| start on channel 2;

o| start slot: 512;

¢| reporting interval: 3 min;

o| frame for the first transmission in every UTC hour: UTC minute: 1;

o| start the EUT 2 min ahead of aschedule transmission.

b) Run the test over the hour and*day boundary.
If synthetic and virtual AIS AtoN"Message 21 reports are implemented (see 5.2.2.1.2):

c) Change the configuration of the EUT to be a synthetic AIS AtoN. Repeat the test.
d) Change the configuration of the EUT to be a virtual AIS AtoN. Repeat the test.

e) Rlepeat test a). Apply Message 20 on channel A and B reserving the slots assigned for
FIATDMA transmission.

NOTE| Standard-configuration sentences via configuration port: the schedule for Mode A FATDMA transmisgion is
configured @sing the CBR sentence.

Standardic€onfiguration sentences via VDL: the schedule for Mode A FATDMA transmissions via VDL is conflgured
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.1.3.3 Required results
Verify that the:

a) EUT transmits Test Message 21 in the configured slots on both channels. EUT starts
transmission in the correct UTC frames and alternates channels at the reporting interval
within one reporting interval (3 min in this case), and should not wait until UTC minute 1.
(The channel 1 transmissions shall occur in minutes 4, 10, 16, 22, 28, 34, 40, 46, 52 or 58
with an increment of 6 min; the channel 2 transmissions shall occur in minutes 1, 7, 13,
etc. with an increment of 6 min);

b) reporting behaviour is consistent through the hour and day boundaries and transmitted
data is correct;
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If synthetic and virtual AIS AtoN Message 21 reports are implemented:

c) Message 21 repeat indicator is 1;
d) Message 21 virtual flag is set;
e) EUT continues transmission of Message 21 using the reserved slots.

8.1.4 Schedule mode B FATDMA Message 21 (dual report, dual channel operation)
8.1.4.1 Purpose

Test that the AIS AtoN station operates in accordance with configured reporting schedule
5.2.5[3.T and transmits correct data.

8.1.4.2 Method of measurement
Setup the standard test environment and use the configuration as defined in 8(1\.2.

a) (onfigure reporting of Message 21 to have the following parameters:
e[ start channel 1: start slot 512;

¢| channel 2: start slot: 612;

¢| reporting interval: 3 min,

o| frame for the first transmission in every UTC hour: UTC minute 2;
o| start the EUT 2 min ahead of a schedule transmission.

b) Hun the test over the hour and day boundary.

NOTE| Standard configuration sentences via configurationport: the schedule for Mode B FATDMA transmisgion is
configured using the CBR sentence.

Standgard configuration sentences via VDL: the schedule for Mode B FATDMA transmissions via VDL is conflgured
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data,

8.1.4.3 Required results
Verify that the:

a) BUT transmits Test Message 21 in the configured slots on both channels. EUT gtarts
tdfansmission in the correct UTC frame and continues with the correct increment within one
r¢porting interval and should not wait until UTC minute 2;

b) reporting behaviour is consistent through the hour and day boundaries and transnpitted
dpta is corregt.

8.1. Schedule mode C FATDMA Message 21 (single report, single channel
operation)

The purpose is to test that the AIS AtoN station operates in accordance with the configured
reporting.

8.1.5.2 Method of measurement
Setup the standard test environment and use the configuration as defined in 8.1.2.

a) Configure reporting of Message 21 to have the following parameters:
e transmit channel: A or B;
e start slot: 512;
e reporting interval: 3 min;

o frame for the first transmission in every UTC hour: UTC minute: 1;
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e start the EUT 2 min ahead of a schedule transmission.
b) Run the test over the hour and day boundary.

NOTE Standard configuration sentences via configuration port: the schedule for Mode C FATDMA transmission is
configured using the CBR sentence.

Standard configuration sentences via VDL: the schedule for Mode C FATDMA transmissions via VDL is configured
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.1.5.3 Required results

Verify that the:

a) BUT transmits test Message 21 in the configured slots on the designated trapsmit
channel, EUT starts transmission in the correct UTC frame on the designated“\trapsmit
channel at the reporting interval within one reporting interval and should pot wait|until

TC minute 1;

b) reporting behaviour is consistent through the hour and day boundaries|and transnpitted
dpta is correct.

8.1.6 Schedule mode A RATDMA Message 21 (Type 3) (single report, alternating
channel operation)

8.1.6.1 Purpose

The purpose of this test is to ensure that the EUT can be configured to operate in accordance
with p.2.4.2, ensuring the selection interval is randomwithin the 1 min interval and thgt the
slot reuse algorithm is properly implemented.

8.1.6/.2 Method of measurement

Set Up the standard test environment and use the configuration as defined in 8.1.2 with a[ VDL
loadipg of 10 %.

a) (onfigure reporting of Message 21 with the following parameters:

o] FATDMA setup or RATDMA setup: RATDMA,;

e| UTC minute for CH1:1;

| UTC minute for CH2: 4;

o| time interval CH1: 360 (6 min);

¢| time interval CH2: 360 (6 min).

b) Apply a VDLHoad that necessitates intentional slot reuse and repeat the test;

c) Apply invalid RATDMA reporting intervals for transmission of Message 21. The |valid
iMtervals'are defined in 5.2.3;

d) Configure the AtoN with the highest possible reporting rate. Apply Message 20 resefrving
50 % of the slots including the RATDMA selection interval. Run the test for 12 hours;

e) Apply an SPO sentence to activate a VSI and FSR sentence. Apply some targets to the
VDL.

NOTE Standard configuration sentences via configuration port: the schedule for Mode A RATDMA transmission is
configured using the CBR sentence.

Standard configuration sentences via VDL: the schedule for Mode A RATDMA transmissions via VDL is configured
using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data.

8.1.6.3 Required results
Verify that the:

a) EUT transmits test Message 21:
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E
b) E

using RATDMA so that the slot selection is random within the correct frames,
alternates the transmission channel between successive reports;

with the correct reporting intervals;
with the correct data.
UT selects its slots randomly;
UT applies the slot reuse algorithm as defined in Recommendation ITU-R M.1371;

c) invalid reporting intervals are not accepted;

and

d) slots reserved by Message 20 are not used for the transmission of Message 21 for at least

12 h _Using means declared by the manufacturer verify that the receiver remains

7

e) V
th

8.1.7

8.1.7}.

The
acco

8.1.7

Setu
loadi

Conf

n

(@

C

—

—

NOTE|
config

Stand
using

8.1.7

min at least once every 12 h;

erify that the information provided in the VSI and FSR sentences are in accordance
e manufacturer’s documentation.

Schedule mode B RATDMA Message 21 (Type 3) (dual report, dual’channel
operation)

1 Purpose

purpose of this test is to ensure that the AIS AtoN station can®de configured to oper3
dance with 5.2.4.2.

.2 Method of measurement

b the standard test environment and use the configuration as defined in 8.1.1 with a
ng of 10 %.

gure reporting of Message 21 with the following parameters:

ATDMA setup or RATDMA setup: RATDMA;
[TC minute for CH1: 1;

[TC minute for CH2: 4;

me interval CH1: 180 (3_min);

me interval CH2: 180 (3 min).

Standard configuration sentences via configuration port: the schedule for Mode B RATDMA transmis
ured using the CBR sentence.

hrd configurationssentences via VDL: the schedule for Mode B RATDMA transmissions via VDL is conf
Message 25'0r-Message 6 with the appropriate application identifier/function identifier, and binary data.

.3 Required results

n for

with

te in

VDL

bion is

gured

Verif

that the EUT transmits test Message 21:

e using RATDMA so that the slot selection is random within the 1 min interval, with dual
reports on both channels;

e sending in correct intervals;

e with correct transmitted data.

8.1.8
8.1.8

Schedule mode C RATDMA Message 21 (type 3) (single channel operation)

A Purpose

The purpose of this test is to ensure that the AIS AtoN station can be configured to operate in
accordance with 5.2.4.2.


https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

- 60 - IEC 62320-2:2016 © IEC 2016

8.1.8.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.1 with a VDL
loading of 10 %.

Configure reporting of Message 21 with the following parameters:

FATDMA setup or RATDMA setup: RATDMA,;
UTC minute for CH1: 1;
time interval CH1: 180 (3 min).

NOTE| Standard configuration sentences via configuration port: the schedule for Mode C RATDMA transmission is

configured using the CBR sentence.

Standard configuration sentences via VDL: the schedule for Mode C RATDMA transmissions via VDL is conf|gured

using Message 25 or Message 6 with the appropriate application identifier/function identifier, and binary data||
8.1.8,.3 Required results

Verify that the EUT transmits test Message 21:

8.1.9 Scheduled transmission of Message 6

8.1.9|1 Purpose

C

5ing RATDMA so that the slot selection is random within the)yT min interval with dingle
reports on a single channel;

sending in correct intervals;

wlith correct transmitted data.

The |purpose of this test is to verify the» Message 6 operation of the EUT using the

implgmented access methods.

8.1.9.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.1| and
transmission schedule for Message 21 as defined in 8.1.2 with an “intended recipient” MMSI.

d)

Jonfigure the EUT) as defined by manufacturer's documentation for transmission|of a
scheduled addressed binary data Message 6 with test binary data consisting of the bit

o] FATDMA (see 8.1.2 for mode A setup; 8.1.3 for mode B setup; 8.1.4 for mofe C
setup);

de C

setup);

e CSTDMA: time (hour, minute), channel(s), reporting interval.

Repeat the test for a type 3 AtoN without an acknowledgement from the intended
recipient.

If possible to use externally generated data, repeat the test exceeding the maximum
length of Message 6.

Repeat the test for the maximum length of Message 6 by repeating the bit pattern hex “7E
3B 3C 3E 7E” sequence in the binary data field.

8.1.9.3 Required results

Verify that the EUT continues transmitting Message 21 in all cases and that:
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a)

b)
c)
d)

the message sent by the EUT conforms to message content, access method, channel
number and reporting interval,

the EUT behaves as configured;
the message is not sent;
the message is sent with the correct content.

, slot

NOTE CSTDMA access of Message 6 complies with IEC 62287-1 with regard of VDL access and message length.

8.1.
8.1.

1f__1_|’_u.m_q_se
The purpose of this test is to verify that Message 8 can be entered into the EUT.

8.1.

Set

transmission schedule for Message 21 as defined in 8.1.2.

a)

b)

c)

8.1.10.3 Required results

Verify that:

a)

b)
c)

In alljcases, the EUT should continue transmitting Message 21.

10 Scheduled transmission of Message 8

10.2 Method of measurement

ip the standard test environment and use the configuration as defined in 8.1.1

Jonfigure the EUT as defined by the manufacturer’'s documentation for transmission
scheduled binary data Message 8 with test binary data consisting of the bit pattern
“TE 3B 3C 3E 7E” forming a message by setting the parameters for the following oper
modes, where implemented:

o] FATDMA (see 8.1.2 for mode A setup; 8.1.3 for(mode B setup; 8.1.4 for mo
setup);

o] RATDMA (see 8.1.5 for mode A setup; 8.146 for mode B setup; 8.1.7 for mo
setup);

e¢| CSTDMA: time (hour, minute), channel(s), reporting interval.

fl possible, use externally generated data, repeat the test exceeding the maximum |4
of Message 8.

Rlepeat the test for the maximum length of Message 8 by repeating the bit pattern he
3B 3C 3E 7E” sequence in the ‘hinary data field.

the message sent'by the EUT conforms to message content, access method, channel
number and reporting interval,

essage isnot sent;
essage.is sent with the correct content.

and

of a
hex
ation

He C

He C

ength

“7E

, slot

NOTE CSTDMA access of Message 6 complies with IEC 62287-1 with regard to VDL access and message length.

8.1.11 Scheduled transmission of Message 12

Repeat tests 8.1.8 and 8.1.9 for Message 12.

8.1.12 Scheduled transmission of Message 14

Repeat tests 8.1.10 for Message 14.
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8.1.13 Unscheduled transmission
8.1.13.1 Purpose

Unscheduled transmissions are those transmissions that are not planned, and the competent
authority wishes the AtoN station to broadcast them autonomously, such as an unexpected
alarm condition. The VDL access method for these message types is RATDMA. This test will
verify the AtoN operation when such a message is input.

This test is only applicable for type 3 AtoN stations.

8.1.13.2 Method of measurement

Set Up the standard test environment and use the configuration as defined ing8:.2 and
transmission schedule for Message 21 as defined in 8.1.3 with an “intended recipient” MMSI.

a) Apply a BBM sentence with Message 8.
b) ply a BBM sentence with Message 14.

c) (onfigure the acknowledgement behaviour to 1 (acknowledgement expected). Apply an
BM sentence with Message 6. Do not apply an acknowledgemént-on the VDL.

d) Apply an ABM sentence with Message 6. Apply an acknowledgement Message 7 on the
DL within 4 s after the transmission of Message 6.

e) Jonfigure the acknowledgement behaviour to 0 (no ackinowledgement expected). Apply an
ﬁ]BM sentence with Message 6. Do not apply an acknowledgement on the VDL.
f)

pply an ABM sentence with Message 12. Do nebapply an acknowledgement on the YDL.

NOTE| Standard IEC 61162-1 sentences: an unscheduled message using standard format would be ABM, ABK or

8.1.13.3 Required results
Chedk that the EUT continues to transmit Message 21 in all cases.

heck that Message 8 is transmitted within 4 s using RATDMA with correct content.
heck that there is an ABK output with correct content and status 3.

g
g
b) Check that Message 14.is transmitted within 4 s using RATDMA with correct content.
Check that there is an.ABK output with correct content and status 3.
C

heck that Message 6 is transmitted within 4 s using RATDMA with correct content. Jheck
at Message 6'is' repeated 3 times, 4 to 8 s after the previous transmission. Chechl that
ere is an ABK output with correct content and status 1.

d) (heck thatyMessage 6 is transmitted within 4 s. Check that Message 6 is not repepted.
Jheck that there is an ABK output with correct content and status 0.
e) (heck-that Message 6 is transmitted within 4 s. Check that Message 6 is not repepted.

(heck that there is an ABK output with correct content and status 3

f) Check that Message 12 is transmitted within 4 s. Check that Message 12 is not repeated.
Check that there is an ABK output with correct content and status 3.

8.2 Synchronisation accuracy
8.2.1 Implemented synchronisation modes and synchronisation error
8.21.1 Purpose

The purpose is to verify the implemented synchronisation modes and measure the
synchronisation error of the EUT.
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8.2.1.2 Method of measurement

Setup the standard test environment and operate EUT in normal mode. Set the EUT reporting
interval to 1 min for Message 21 and all other implemented messages.

Operate the EUT in all implemented synchronisation modes:

e EUT using UTC direct synchronisation;
e EUT using UTC indirect synchronisation;

e EUT using semaphore synchronisation.

Recgrd VDL messages and measure the time between the nominal beginning of thg slot
interyal and the initiation of the ‘transmitter on’ function by evaluating the start,'flag| and
calcylating back to 7.

8.2.1]3 Required results
The gsynchronisation error with its additive jitter shall not exceed:

1+

104 ps using UTC direct synchronisation;

1+

312 ps using UTC indirect synchronisation;

1+

312 us referenced to the semaphore’s synchronisation,
8.2.2 Synchronisation test without UTC (types 2 and 3)
8.2.2,1 Purpose

The purpose of this test is to verify that the EUT can synchronise without UTC.

8.2.2.2 Method of measurement

Setup the standard test environment-and use the configuration as defined in 8.1.2. Choose
test ¢onditions in a way that the EUT receives messages from a synchronisation source with
the following synchronisation states:
a) bpse station direct acting/as a semaphore synchronisation and no stations with dirgct or
UTC indirect synchronisation; disable internal synchronisation source;

b) nfobile direct acting)as a semaphore synchronisation and no stations with direct or|UTC
ridirect synchronisation; disable internal synchronisation source;

c) mobile stationiindicating UTC indirect synchronisation and receiving no stations with direct
synchronjsation or base stations with UTC indirect synchronisation; disable internal
s
e

nchrenisation source;

d) epable“internal synchronisation source.

Record transmitted messages.

8.2.2.3 Required results

Verify that the EUT transmits according to its implemented synchronisation modes in each
case.

a) Verify that the EUT synchronises to the base station acting as semaphore.

b) Verify that the EUT synchronises to the mobile station acting as semaphore.

c) Verify that the EUT does not synchronise to any station.

d) Verify that the EUT returns to UTC direct synchronisation.
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8.3 EPFS
8.3.1 Position source
8.3.1.1 Purpose

The purpose of this test is to verify that the position source correctly populates the fields in
Message 21.

8.3.1.2 Method of measurement

Setupthe standard test environment and use the configuration as defined in 8 1.1

a) Using the transmission schedule for Message 21 as defined in 8.1.2, recordsthe |EUT
tlansmissions.

b) Hepeat the test with a surveyed position.
8.3.1).3 Required results

Verify that:

b) the EUT has the correct parameter settings for “type of gleetronic position fixing degvice”

a) t’hLe position and time stamp fields are valid;
d “RAIM-flag”.

a
8.3.2 Invalid position
8.3.211 Purpose

The purpose of this test is to verify that the EUT responds correctly when the EPFS ouftputs
an inpalid position.

8.3.2.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.2] and
trans[nission schedule for Message 21 as defined in 8.1.2. Prevent the EPFS receiver|from
genefating position fixes.

8.3.2.3 Required results
If thg EUT is configured to continue transmission, verify that the EUT transmits Messade 21

with the parameters’latitude and longitude set to “not available” and that the time stamp is set
to “68”.

8.3.3 Off-position monitor
8.3.3-4—Purpese

The purpose of this test is to verify that the EUT responds correctly when it is off position.

8.3.3.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.1 and
transmission schedule for Message 21 as defined in 8.1.2.

a) Set the EUT EPFS antenna at its assigned position and with off-position behaviour set to
maintain current broadcast schedule.

b) After verification of the off-position indicator in Message 21, the EUT EPFS antenna shall
be moved to off-position.

c) Move the EUT EPFS antenna to be on position.
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d) If implemented, configure the EUT with off-position behaviour set to a new reporting
interval and the EUT EPFS antenna shall be moved to off-position.

e) After verification of the off-position indicator in Message 21, the EUT EPFS antenna shall
be moved to on-position.

8.3.3.3 Required results
Verify that:

a) Message 21 has the off-position indicator field set to “0”;

b) Message 21 has the off-position indicator field set to “1” within a time period stated by the
manufacturer and that the original reporting schedule has not changed;

c) Message 21 has the off-position indicator field set to “0” within a time period stated by the
manufacturer;

d) Message 21 has the off-position indicator field set to “1” within a time period stated by the
manufacturer and that the original reporting schedule has changed to the new repgrting
nterval;

e) Message 21 has the off-position indicator field set to “0” within a time period stated bl the
manufacturer and the reporting interval returns to the original reporting schedule.

8.4 | Receive addressed message (types 2 and 3)
8.4.1 Purpose

The purpose of this test is to verify that the EUT correctly receives and, if so configured,
procgsses an addressed message.

8.4.2 Method of measurement

Setup the standard test environment and“use the configuration as defined in 8.1.1| and
transmission schedule for Message 21.-as defined in 8.1.2. Record received messageq and
framj structure.

pply an addressed binary message (Message 6; EUT as destination) to the VDL.
b) Apply an addressed binary.message (Message 6; other station as destination) to the \{DL.

8.4.3 Required results
Verify that:

a) BUT receives® and processes the message in accordance with the manufactyrer’'s
specification;

b) HUT does not process the received message.

8.5 | ‘Interrogation response (Type 3)

8.5.1 Purpose

The purpose of this test is to verify that the EUT correctly receives and processes an
interrogation correctly.

8.5.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.1.1 and
transmission schedule for Message 21 as defined in 8.1.2. Record received messages and
frame structure. Configure at least one virtual AtoN.

a) Apply an interrogation message for Message 21 of the real AtoN to the VDL;

b) Apply an interrogation message for Message 21 of the virtual AtoN to the VDL;
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c) Apply an interrogation message for Message 21 of an MMSI not used by the EUT to the

\

DL;

d) Apply an interrogation message addressed to the real AtoN for a message other than
Message 21 to the VDL.

8.5.3

Required results

Verify that the:

a) EUT receives and processes the message and responds with a Message 21 that contains
the MMSI and position of the real AtoN;

b)

the MMSI and position of the real AtoN;

c) E
d) H

8.6
8.6.1

The
optio

8.6.2

Setu

UT receives and processes the message and responds with a Message 21 that caenftains

UT receives and processes the message and does not respond,;
UT receives and processes the message and does not respond.

Repeat AIS-SART messages
Purpose

purpose of this test is to verify that the active AIS-SART messages are repeated i
h is implemented.

Method of measurement

b the standard test environment and use the)‘configuration as defined in 8.1.1

trans|

fram¢ structure. Configure at least one virtual AtoN.

a)
b)

8.6.3
Verif

a) E
M

b) E
8.7
8.7.1

8.71

ission schedule for Message 21 as defined in 8.1.2. Record received messageg

pply an active AIS-SART message burstincluding Message 1 and 14 to the VDL;
pply an AIS-SART test message to.the VDL.

Required results
y that the:

UT receives and processes the message and repeats Message 14 and only one d
essage 1 active AIS=SART messages, and increments the repeat indicator;

UT does not repeat the AIS-SART test messages.
Additional-functionality as implemented by the manufacturer
Test-for configuration of the receiver turn-on times (types 2 and 3)

.1 Purpose

f this

and
and

f the

The purpose of this test is to ensure that the operational time period for the receivers can be
configured using the configuration port of the EUT or the appropriate VDL message.

8.7.1

.2 Method of measurement

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

Configure the receiver turn-on times of the EUT with the following parameters:

¢ MMSI of the AtoN station,

e operational mode,

e start time,

e duration of period,
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e time interval between periods.

Using the implemented methods (one or both), enter the appropriate data with the parameter
“operational mode”.

a) Configure the receiver to be on all the time (operational mode = 1).

b) Enter the appropriate data with a definition of a turn on interval.

c) Query the COP configuration of the receiver turn-on times via the configuration port using
the query sentence or other means provided by the manufacturer.
d) Query the COP configuration of the receiver turn-on times via the VDL and define a

FA-rr\nnA [ 4 o \WinV] Il
R[1 FUVIiA STUL TUT UNT VUL TTUIdYy.
&

e) peat step b) with an invalid time interval between periods parameter.
f) Rlepeat step c) to validate that the schedule has not changed.

NOTE| Standard configuration sentences via configuration port: the receiver turn-on times_are) configured|using
the CQP sentence.

Standgard configuration sentences via VDL: the receiver turn-on times are configured via‘\the VDL using Messgge 25
or Mesgsage 6 with the appropriate application identifier/function identifier, and binary-data.

8.7.1.3 Required results

Verify that:

a) the EUT receiver is turned on all the time;
b) the EUT receiver is turned on during the defined time period and interval;

c) the EUT returns on a query with the appropriate message content via Pl using the [COP
sentence;

d) the EUT returns on a query via the MDL with the appropriate VDL message on the
assigned slot and channel using the appropriate application identifier and binary data

e) the EUT returns a NAK using reason code 11 with the NAK descriptive text “irjvalid
interval”, and the COP shall be ignored;

f) the EUT returns on a query_with the appropriate message content from the preyious
cpnfiguration via Pl usingthe’ COP sentence.
8.7.2 Test for configuration of payload transmission

8.7.21 Purpose

The purpose of this test is to ensure that the EUT can be commanded to transmit a payload
usind the slots ¥eserved by a preceding CBR with message ID = 0 and message ID index = 0.
The payload:ean be entered into the EUT using the configuration port of the EUT of the
appropriate’VDL configuration message.

8.7.2.2 Method of measurement

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

Configure an FATDMA transmission schedule for message ID = 0, message ID index = 0, slot
interval = 750 slots on channel A and B, slot distance between channel A and B = 375 slot.

a) Apply an MEB with Message ID = 6, Message ID index = 0, broadcast behaviour =1 and a
valid destination MMSI.

b) Apply an MEB with Message ID = 12, Message ID index = 0, broadcast behaviour = 1 and
a valid destination MMSI.

c) Apply an MEB with Message ID = 8, Message ID index = 0, broadcast behaviour = 1.
d) Apply an MEB with Message ID = 14, Message ID index = 0, broadcast behaviour = 1.
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8.7.2.3 Required results
Verify that:
a) a single Message 6 is transmitted in the next available slot, defined by the CBR sentence,

with correct content according to the MEB input;

b) a single Message 12 is transmitted in the next available slot, defined by the CBR
sentence, with correct content according to the MEB input;

c) a single Message 8 is transmitted in the next available slot, defined by the CBR sentence,
with correct content according to the MEB input;

d " H ] W] 4.4 + H Y P~ . + okl laot dafi d—kb EN CBR
dr STy it SoSayvT = 1o 0 arrsSTmmiiTU— T T TTOTAT avarmraouTe STUT, UTTiToU— Uy tiTc

entence, with correct content according to the MEB input.

n

8.7.3 Test for forced broadcast
8.7.3]1 Purpose

The purpose of this test is to ensure that the EUT can be forced to broadcast a specified| VDL
mesgage via the Pl or the VDL.

8.7.3.2 Method of measurement

Setup the standard test environment and operate the EUT, in‘\normal mode. Enter the f¢rced
broaglcast data to the EUT with the following parameters:

3

essage type;

e message identifier;

e VDL channel for message transmission;
e time and slot message transmission;

e npmber of consecutive slots for message transmission.

Using the implemented methods (one or both) enter the appropriate forced broadcast dgta to
the HUT.

NOTE| Standard configuration sentences via configuration port: the forced broadcast data is configured usipg the
AFB sgntence.

Standard configuration sentences via VDL: the forced broadcast data is configured via the VDL using Messdge 25
or Megsage 6 with the appropriate application identifier/function identifier, and binary data.

8.7.3.3 Required results

Verify thatthe EUT transmits the requested VDL message at the defined time and slot.

8.7.4 “"Test for version information

8.7.4.1 Purpose

The purpose of this test is to ensure that the EUT can provide version information.

8.7.4.2 Method of measurement

Setup the standard test environment and operate the EUT in normal mode. Enter the query for
version information to the EUT using the manufacturer's implemented methods.

NOTE Standard configuration sentences via configuration port: the version information is queried using the QVER
sentence and the response is provided using VER.

Standard configuration sentences via VDL: the version information is queried via VDL using Message 25 or
Message 6 with the appropriate application identifier/function identifier, and binary data
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8.7.4.3 Required results

Verify that the EUT provides with the requested version information.

8.7.5 Test for DCR — AtoN function ID capability

8.7.5.1 Purpose

The purpose of this test is to ensure that the EUT can provide a list of supported functionality.

8.7.5.2 Method of measurement

Setup the standard test environment and use the configuration as defined in 8.4.4
transmission schedule for Message 21 as defined in 8.1.2. Enter the query for the\fun
suppprted.

NOTE| Standard configuration sentences via configuration port: the list of supported functions|is’queried usi
“Q,DCR” sentence and the response is provided using DCR.

Stand
or Me

8.7.5.3 Required results

Verif

8.7.6 Test for assigning an encryption key for VDL configuration

8.7.6/.1 Purpose

The

enterled into the EUT using the configuration port or the appropriate VDL message.
The initial encryption key, when shipped from the manufacturer, will be all zeros.

8.7.6[.2 Method of measurement

Setu

a)

b)

c) S

d
S
key;
C
S

hrd configuration sentences via VDL: the list of supported functions is queried via)the VDL using Mess§
sage 6 with the appropriate application identifier/function identifier, and binary data.

y that the EUT provides the list of functions that are supported by the AtoN station.

burpose of this test is to ensure that the, encryption key for VDL configuration c4

h standard test environment and operate the EUT in normal mode.
onfigure the EUT-with the initial factory default encryption key of all zeros.

end a configutation message encrypted with the initial factory default AES encry

onfigure-the EUT with a different AES encryption key.
end asconfiguration message encrypted with the new AES encryption key;

and
ction

hg the

ge 25

n be

ption

end a configuration message encrypted with a different AES encryption key.

NOTE Via configuration port: enter the encryption key via the configuration port using the CEK sentence or any
other means provided by the manufacturer. The sentence used on the configuration port allows for an encryption
key of up to 256 bits to be entered using multiple sentences.

Via VDL: enter the encryption key via the VDL using Message 25 or Message 6 with the appropriate application
identifier and binary data. The VDL message allows the entire key of up to 256 bits to be modified.

8.7.6.3 Required results

Verify that:

a) the EUT does not accept the new configuration;

b) the EUT accepts the new configuration;

c) the EUT does not accept the new configuration.
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Test for VDL configuration using chaining (Type 3)

A Purpose and setup

The purpose of these tests is to verify that, if chaining is implemented, the AtoN station
supports receiving information from a base station via intermediate AtoN stations and then

trans

mits the response back through the intermediate AtoN stations to the base station.

Perform the following tests with Message 25 if no other message is specified. All involved
AtoN stations are of the EUT type. The manufacturer has to supply a sufficient number of

units

to perform the test.

In th
the t
statig

permjanently enabled.

8.7.7
8.7.7

The
envir|

8.7.7

The fest scenario shown in Figure 20 shall be set up.

ns can receive each other. All EUTs shall be configured to have their rece

.2 Basic chaining test with 2 AtoN stations
2.1 Purpose

purpose of this test section is to verify the basic chaining functions in a s
pnment with two AtoN stations.

2.2 Method of measurement

BASE STATION,
BASE-='MMSI 002110005

A 4

ATON 1, 1D 1

AID:

P: Base = 002110005
R: D1 =990123456
C: 1D2 = 990123457

!

ATON 2, ID 2
AID:

\C)‘V

I

p following test the base station is simulated by the test environment. The ID valups of
bst setup diagrams are only examples. The RF connections are set up in a way’thpt all

ivers

mple

PD1t=990123456

R: ID2 = 990123457

IEC

Figure 20 — Test scenario for basic chaining test

a) Configure AtoN station 1 with appropriate MMSIs for parent = base, real AtoN = ID1 and

Cc

hild = ID2 using the AID sentence;

b) Configure AtoN station 2 with appropriate MMSIs for parent = ID1, real AtoN = ID2 and no
child using the AID sentence;

c) Send a configuration message from the base station to AtoN 1, source ID = base and
MMSI of AtoN = ID1;

d) Query the configuration of AtoN 1 and AtoN 2 using PI port sentences;
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Send a query message for the applied configuration from the base station to AtoN 1,

source ID = base and MMSI of AtoN = ID1;

Send a configuration message from the base station to AtoN 2, source ID = base and

MMSI of AtoN = ID2;
Query the configuration of AtoN 1 and AtoN 2 using PI port sentences;

Send a query message for the applied configuration from the base station to AtoN 2,

source ID = base and MMSI of AtoN = ID2.

7.2.3 Required results

ify=

by query for the AID sentence that the configuration of AtoN 1 is correctly stored;

O

y query for the AID sentence that the configuration of AtoN 2 is correctly stofed;

c) that AtoN 1 does not retransmit the configuration message;

d) that the configuration of AtoN 2 is not affected and that AtoN 1 has accepted and s

the new configuration;

e) that AtoN 1 does not retransmit the query message. Verify that-AtoN 1 responds wit

f) th

requested message, source ID = ID1 and MMSI of AtoN = ID1{Verify that AtoN 2 doe
retransmit the query and the response message;

p2;

g) that the configuration of AtoN 1 is not affected andythat AtoN 2 has accepted and s

the new configuration;

h) that AtoN 1 retransmits the query message; 'source ID = ID1 and MMSI of AtoN =

8.7.
8.7.

The

Verify that AtoN 2 responds with the requested message, source ID = ID2 and MM
AltoN = ID2. Verify that AtoN 1 retransmiits the response message, source ID = ID1

MMSI of AtoN = ID2.
7.3 Configuration by a parent\AtoN
7.3.1 Purpose

purpose of this test section is to verify that the EUT can be configured and queried b

paremt AtoN. In the previous test the EUT receives the message from the base stati

add

from |the parent AtoN.\Therefore the test is repeated with simulated messages from the p
AtoN} without anyimessages from the base station.

ored

n the
S not

at AtoN 1 retransmits the configuration message, source”ID = ID1 and MMSI of AtoN =

ored

ID2.
S| of
and

y the
DN in

itjon to the messagésfrom AtoN 1. So it is not sure that it has responded on the message

arent

N 1).

8.7.7.3.2 Method of measurement

The EUTNIS only connected to the test environment which simulates the parent AtoN (Ato

AtoN|station 2 is configured from the previous test.

a) Send a message from the test environment to the EUT which simulates a configur
message from AtoN 1 to AtoN 2, source ID = AtoN 2 and MMSI of AtoN = ID2.

b) Query the configuration of AtoN 2 using PI port sentences.

c) Send a message from the test environment to the EUT which simulates a query mes
for the applied configuration from AtoN 1 to AtoN 2, source ID = AtoN 1 and MMSI of
= ID2.

8.7.7.3.3 Required results

Verify that:

a) the EUT has received the simulated message;

b) AtoN 2 has accepted and stored the new configuration;

ation

sage
AtoN
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c) AtoN 2 responds with the requested message, source ID = ID2 and MMSI of AtoN = ID2.

8.7.7.4

8.7.7.41

Chaining test with 3 AtoN stations

Purpose

The purpose of this test is to verify the chaining functions in a more complex environment
consisting of a linear row of three AtoN stations.

8.7.7.4.2

Method of measurement

The test scenario shown in Figure 21 shall be set up

a) Jdonfigure AtoN station 1 with appropriate MMSIs for parent = base, real AtoN

Figure 21 — Test scenario for linear chaining test

BASE STATION,

BASE = MMSI 002110005

A 4

ATON 1, 1D 1

AID:

P: Base = 002110005
R: ID1 =990123456
C: D2 = 990123457
C: ID3 = 990123458

o

R

\ 4
ATON 24D 2

AID:

P: 1D1 = 990123456
R: 1D2:=990123457
C: ID3-=990123458

A 4

ATON 3,1D 3

AID:
P: 1D2 = 990123457
R: ID3 = 990123458

IEC

ID

child = ID2 and ID3 using the AID sentence.

b) Configure AtoN station 2 with appropriate MMSIs for parent = ID1, real AtoN

child ID 3 using the AID sentence.

and

= |D2 and

c) Configure AtoN station 3 with appropriate MMSIs for parent = ID2, real AtoN = ID3 and no

child using the AID sentence.

d) Send a configuration message from the base station to AtoN 3, source ID = base and

MMSI of AtoN = ID3.
e) Query the configuration of AtoN 1, AtoN 2 and AtoN 3 using PI port sentences.

f) Send a query message for the applied configuration from the base station to AtoN 3,
source ID = base and MMSI of AtoN = 1D3.
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8.7.7.4.3 Required results

Verify:

a)
b)
c)
d)

e)

f)

by query for the AID sentence that the configuration of AtoN station 1 is correctly stored;

by query for the AID sentence that the configuration of AtoN station 2 is correctly stored;

by query for the AID sentence that the configuration of AtoN station 3 is correctly stored;

that AtoN 1 retransmits the configuration message, source ID = ID1 and MMSI of AtoN =
ID3. Verify that AtoN 2 retransmits the configuration message, source ID = ID2 and MMSI

of AtoN = ID3;

that the configuration of AtoN 1 and AtoN 2 is not affected and that AtoN 3 has accepted

and stored the new configuration;

that AtoN 1 retransmits the query message, source ID = ID1 and MMSI of-AtoN =
erify that AtoN 2 retransmits the query message, source ID = ID2 and MMSI of At

ID3.
oN =

ID3. Verify that AtoN 3 responds with the requested message, source ID=J1D3 and MMSI
of AtoN = ID3. Verify that AtoN 2 retransmits the response message, source ID = ID2 and

MSI of AtoN = ID3. Verify that AtoN 1 retransmits the response message, source

ID =

ID1 and MMSI of AtoN = ID3. Verify the content of the response-message transmitted by

toN 1.

8.7.7\.5 Chaining test with 3 AtoN stations in other configuration

8.7.7.5.1 Purpose

The

cons|sting of a forked layout of three AtoN stations.

8.7.7.5.2 Method of measurement

The fest scenario shown in Figure 22 shall\be set up.

BASE STATION,
BASE = MMSI 002110005

A A

ATON 1, 1D 1

AID:

P: Base = 002110005
R: ID1 =990123456
C: ID2 = 990123457
C:1D3 =990123458

/

burpose of this test is to verify the chaining functions in a more complex environment

ATON 2,ID 2 ATON 3, ID 3
AID: AID:
P: ID1 =990123456
R: ID2 = 990123457 P: ID1 =990123456

IEC

Figure 22 — Test scenario for forked chaining test

a) Configure AtoN station 1 with appropriate MMSIs for parent = base, real AtoN = ID1 and

child = 1D2 and ID3 using the AID sentence.
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b) Configure AtoN station 2 with appropriate MMSIs for parent = ID1, real AtoN = ID2 and no
child using the AID sentence.

c) Configure AtoN station 3 with appropriate MMSIs for parent = ID1, real AtoN = ID3 and no
child using the AID sentence.

d) Send a configuration message from the base station to AtoN 3, Source ID = base and
MMSI of AtoN = ID3.

e) Query the configuration of AtoN 1, AtoN 2 and AtoN 3 using Pl port sentences.

f) Send a query message for the applied configuration from the base station to AtoN 3,

8.7.7.5.3 Required results

Source ID = base and MMSI of AtoN = ID3.

a) bly query for the AID sentence that the configuration of AtoN 1 is correctly stored;
b) bly query for the AID sentence that the configuration of AtoN 2 is correctly 'stored;

c) bl query for the AID sentence that the configuration of AtoN 3 is carkectly stored;

d)

that AtoN 1 retransmits the configuration message, source ID #ID1 and MMSI of AtoN =
3. Verify that AtoN 2 does not retransmit the configuration message;

e) that the configuration of AtoN 1 and AtoN 2 is not affected‘and that AtoN 3 has accgpted
and stored the new configuration;
f) that AtoN 1 retransmits the query message, source, ID = ID1 and MMSI of AtoN =|ID3.

8.7.7.6 Chaining test with Message:6
8.7.7.6.1 Purpose

The

erify that AtoN 3 responds with the requested message, source ID = ID3 and MM[SI of
toN = ID3. Verify that AtoN 2 does not respondto’the query message. Verify that AfoN 2
does not retransmit the response message. Verify that AtoN 1 retransmits the response
essage, source ID = ID1 and MMSI of AteN = ID3. Verify the content of the response
essage transmitted by AtoN 1.

purpose of this test is to. verify the basic chaining functions with Message 6 instead of

Mesdage 25. The test layout-0f*8.7.7.5 shall be used. It is assumed that the units are alfeady

configured according to the layout of 8.7.7.5.

8.7.7.6.2 Method'of measurement

The measurementiprocedure shall be as follows:

a) send a configuration message from the base station to AtoN 3 via the chain, source|ID =
bpse/destination ID = ID1 and MMSI of AtoN = ID3;

b) query’the configuration of AtoN 1, AtoN 2 and AtoN 3 using PI port sentences;

c) send a query message for the applied configuration from the base station to AtoN 3 via

the chain, source ID = base, destination ID = ID1 and MMSI of AtoN = ID3.

8.7.7.6.3 Required results

Verify that:

a)

AtoN 1 retransmits the configuration message, source ID = ID1, destination ID = 0 and
MMSI of AtoN = ID3. Verify that AtoN 2 does not retransmit the configuration message;

b) the configuration of AtoN 1 and AtoN 2 is not affected and that AtoN 3 has accepted and
stored the new configuration;
c) AtoN 1 retransmits the query message, source ID = ID1, destination ID = 0 and MMSI of

AtoN = ID3. Verify that AtoN 3 responds with the requested message, source ID = ID3,
destination ID = ID1 and MMSI of AtoN = ID3. Verify that AtoN 2 does not respond on the
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query message. Verify that AtoN 2 does not retransmit the response message. Verify that
AtoN 1 retransmits the response message, source ID = ID1, destination ID = base and
MMSI of AtoN = ID3. Verify the content of the response message transmitted by AtoN 1.

8.8 BIIT
8.8.1 Purpose

The purpose of this test is to prove the correct response by the EUT to its BIIT.

8.8.2 Method of measurement

Setup the standard test environment and operate the EUT in normal mode.

a) [Oisconnect the antenna from the EUT.
b)

O

Jheck the documentation for Tx malfunction

c) (heck the documentation for a fault of the channel 1 receiver (not applicable for type
g

—
~

heck the documentation for a fault of the channel 2 receiver (not applicable for type

—
~

e) [Oisable the augmentation system, if fitted.
8.8.3 Required results

Verify that:

a) HUT shall cease transmission, an ADS sentence_is’ output with the alarm status =[A, if

implemented an ALR sentence with alarm ID = 002 shall be output;

b) HUT shall cease transmission, an ADS senténce is output with the alarm status =|A, if
implemented an ALR sentence with alarm ID<="001 shall be output;

c¢) HUT shall cease transmission on channgl\1, the AtoN health bit shall be set to 1, an|ADS
sentence is output with the alarm status = A, if implemented an ALR sentence with alarm
IID = 003 shall be output;

d) HUT shall cease transmission on, channel 2, the AtoN health bit shall be set to 1, an|ADS
sentence is output with the alarm status = A, if implemented an ALR sentence with alarm
ID = 004 shall be output;

e) HUT shall continue transmission, the AtoN health bit shall be set to 1, an ADS senterce is
output with the alarm, status = A, if implemented an ALR sentence with alarm ID 5 038
shall be output.

8.9 | Transmitter shutdown procedure
8.9.1 Purpose

The purpose of this test is to verify that the transmitter has an automatic shutdown.

8.9.2 Method of measurement

Review the manufacturer’s declaration.

8.9.3 Required results

The manufacturer shall provide a declaration in the documentation that states the EUT will
function as required.

8.10 Power supply
8.10.1 Purpose

The purpose of this test is to ensure that the power consumption of the AIS AtoN station is as
stated in the manufacturer’s documentation.
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8.10.2 Method of measurement

Setup the standard test environment and operate the EUT in normal mode. Configure
reporting of Message 21 to have the following parameters:

e transmit power level: 12,5 W, or the manufacturer’s declared level,;

e channel 1 slots: 512 and 513;

e channel 2 slots: 612 and 613;

e reporting interval: 3 min.

+ 1 el £ an : il - ST ke } 4 4l
The Col STidil DT TUlt 101 oU T WILTT TU TUIir Uutly CyCICS LU TTICdasurc Uic daveldytc ower

conspmption.
Optignally, repeat the test for RATDMA for the same transmit power and reporting-interval.

8.10.3 Required results

Verify that for 10 full duty cycles, the average power consumption of the " EUT does not exceed
110 % of the value stated in the manufacturer’'s documentation.

8.11| Environmental

Testg shall be carried out in accordance with IEC 60945, Durability and resistange to
environmental conditions, protected or exposed, or as défined by manufacturer.

8.12| External removable media
8.121 Purpose

To ensure the number of external connection points are minimized and protected.

8.12.2 Method of measurement

Revi¢w manufacturer’s documentation.

8.123 Required results

Refef to the device )manufacturer’'s documentation and confirm by inspection off the
documented evidence' that the number of connection points for REDS (USB ports, disc dfives,
etc.) [are those required by the manufacturer for operation, lifetime maintenance and support.
Conflrm by observation that all other connection points are blocked or disabled in accordance
with the infotmation provided by the manufacturer.

8.13 | \Other tests

8.13.1 Quality assurance

The manufacturer shall declare the quality assurance standard to which the EUT s
manufactured.

8.13.2 Additional features

The manufacturer shall declare any additional features of the EUT. These features are not
tested in accordance with this standard. The manufacturer’s declaration shall confirm that
additional features, including position accuracy augmentation, do not adversely affect
Message 21 transmissions.
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8.13.3 Manual

The manual shall include information concerning:

external connectors, if applicable;

correct installation of the unit and antennae;
configuration;

power consumption;

firmware upgrades, if applicable;

conrtiguration Interrace, Inciuding nardware and eleclrical detalls.

8.13.4 Marking and identification

Verify that marking and identification complies with 5.5.3.

8.14 | Optional TAG block encapsulation

8.14.1 Application

This [test will verify that the AIS AtoN can respond to TAG blocks“and generate TAG b
properly as defined in Table 16.

In mgst tests a query for a VER sentence and a VER response is used. This can be repl
by other sentences which initiate a response by the EUT:

Only|tests of functions which are implemented have‘to be performed.

8.142 TAG block capabilities

8.142.1 Purpose

This [test verifies that the EUT responds to a request from a TBR sentence with o
sentgnces providing the correct eapability information.

8.142.2 Method of measurement

Set yp the standard test'environment and use the configuration as defined in 8.1.2.

ocks

aced

utput

a) Apply a TBR (T.AG block report request) sentence to the EUT with the correct upique

b)

identifier (Wi)~of the EUT and the request flag set to “S” requesting all supported
block functions.

pplyarquery for TBS.

TAG

8.14.2.3" Required results

Confirm that:

a) the EUT outputs the sentences CPD, CPG, CPS, CPC and CPN with talker and listener
function field set to “V” (supported but disabled). The listener function of CPC, CPG and

b)

CPC can be set to “U” (unsupported) depending on the implementation;
there is one TBS output with the source-identification field set to null field.

8.14.3 Activation of source-identification for output

8.14.3.1 Purpose

This test verifies that the EUT provides the correct TAG blocks containing the source-
identification with the output sentences, depending on the configuration.
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8.14.3.2 Method of measurement

Set-up the standard test environment and use the configuration as defined in 8.1.2.

a)

b)

c)

d)

8.14.3.3 Required results

Conflrm that:

a)
b)

c)

d)

8.144 Activation of Destination-identification

8.144.1 Purpose

Apply a CPS sentence (configure parameter code for the source identification parameters)
to the EUT, with the talker source-identification function set to "N” (enabled for NAK reply
only) and the listener source-identification function set to “V” (disabled). Apply a TBR
sentence.

Apply a sentence to the EUT which causes a NAK response. The manufacturer shall
provide information on how to get a NAK response.

Apply a CPS sentence to the EUT, with the talker source-identification function set to “A”
(¢nabled) and the listener source-identification function set to “V” (disabled). Apply\a| TBR
sentence.

Apply a query for a VER sentence.

the EUT outputs a CPS sentence with the correct settings and the sentence status flajg set
to “R” (report); confirm that the output does not include TAG blogKs;

the EUT outputs a NAK sentence with a preceding cofrect TAG block, including the
Spurce-identification parameter set to the own unique identifier (applied by SID sentefce);

the EUT outputs a CPS sentence with the correct settings, with a TAG block where squrce
identification = own Ul; confirm that all sentences<are output with TAG blocks containfng a
spurce identification;

a|VER sentence is output with a TAG block where source identification = own Ul.

This [test verifies that the EUT provides the correct destination identification with the output
sentgnces and performs the correct filtering of input sentences with TAG blocks containjng a

destipation identification parameter.

8.144.2 Method of measurement

Set Up the standard(test environment and use the configuration as defined in 8.1.2.

a)

b)

pply a CRD® sentence (configure parameter code for the destination identification
pprameters)s without TAG block to the EUT, with the talker destination identification
finction-set to "A” (enabled) and the listener destination identification function set tp “V”
(disabled). Apply a TBR sentence.

Apply a query for VER, without a TAG block

Apply a query for VER, with a TAG block containing a source identification and the correct
destination identification (Ul of EUT).

Apply a query for VER, with a TAG block containing a source identification and a
destination identification different to the Ul of EUT.

Apply a CPD sentence to the EUT, with the talker destination identification function set
to "A” (enabled) and the listener destination identification function set to “A” (enabled).
Apply a TBR sentence with the correct source and destination identification.

Apply a query for VER, without a TAG blocks.

Apply a query for VER, with a TAG block containing a source identification and the correct
destination identification (Ul of EUT).

Apply a query for VER, with a TAG block containing a source identification and a
destination identification different to the Ul of EUT.
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8.14.4.3 Required results

Confirm that:

a)

b)

f)
g)

h)

8.14)5 Activation of Source-identification for input
8.14/5.1 Purpose

8.14.5.1.1 General

the EUT outputs a CPD sentence with the correct settings. Confirm that the output
sentence is preceded by a TAG block with source-identification = own Ul and no
destination-identification. Confirm that all output sentences which are not a response on
an input sentence do not include a destination-identification in the TAG block.

a VER sentence is output with a TAG block where source-identification = own Ul and no
destination-identification;

a VER sentence is output with a TAG block where source-identification = own Ul and the
destination-identification = source-identification of the query TAG block;

a|VER sentence is output with a TAG block where source-identification = own tJhanf the
destination-identification = source-identification of the query TAG block;

the EUT outputs a CPD sentence with the correct settings. Confirm (that the output
sentence is preceded by a TAG block where source-identification' = own Ul| and
destination-identification = source-identification of the TAG block ,of the input [TBR
sentence;

there is no VER response;

a|VER sentence is output with a TAG block where source-identification = own Ul anf the
destination-identification = source-identification of the quety TAG block;

there is no VER response.

This [test verifies the correct storage of sgurce-identification parameters and the correct jinput

filtering by source-identification parameters in input TAG blocks.

8.14.5.1.2 Method of measurement

Set-yp the standard test enyvinonment and use the configuration as defined in 8.1.2. Acfivate

destipation-identification for.output as in 8.14.4.2 a).

a)

b)

pply a TBS sentence to the EUT containing a valid source-identification S1, the gction
field set to 1 = add the provided source-identification value. Query for TBS.

ply a queny~for VER, with a TAG block containing a source-identification different tp the
sfored solrce-identification S1.

plya~CPS sentence to the EUT, with the talker source-identification function set tp “A”
(enabled) and the listener source-identification function set to “A” (enabled). Apply a|TBR

sentence with a sgurce-identification-S1

Apply a query for VER, with a TAG block not containing a source-identification parameter.

Apply a query for VER, with a TAG block containing a source-identification equal to the
stored source-identification S1.

Apply a query for VER, with a TAG block containing a source-identification different to the
stored source-identification S1.

Apply a query for VER, with a TAG block containing a source-identification
“DEFAULTSOURCE”".

8.14.5.2 Required results

Confirm that:
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b)
c)

d)
e)

f)
g)

8.146 Use of multiple source-identifications for input

8.146.1 Purpose
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the EUT outputs a TBS sentence with the correct source-identification S1. Confirm that
there is no TBS output sentence for the source-identification of “DEFAULTSOURCE”;

there is a VER response;

the EUT outputs a CPS sentence with the correct activation settings talker = A and listener
= A,

there is no VER response;

there is a VER response with a destination-identification which is identical to the source-
identification of the query sentence;

there is no VER response;

there is a VER response without destination-identification.

This [test verifies the correct storage of multiple source-identifications ahd,the correct |input

filtering by source-identification parameters in input TAG blocks.

8.146.2 Method of measurement

Set-yp the standard test environment and use the configuration as defined in 8.1.2. Acfivate

destipation-identification for output as in 8.14.4.2 a).

a)

b)

c)

d)

e)

f)

g)

8.14.6.3 “_Required results

pply TBS sentences to the EUT containing valid{source-identification S2, S3, ..], Sn
according to the maximum number of source-identifications provided by the manufaciurer.

he CPS of setting of S1 from the previous test is still valid. Query for TBS using a(valid
spurce-identification in the TAG block.

ply query sentences for VER, one query for each applied source-identification with a
TIAG block containing the appropriate source-identification.

ply a query for VER, with a TAGZblock containing a source-identification which is not
part of the stored source-identifications.

ply one more TBS sentence which would exceed the maximum number of solrce-
identifications which can be'stored by the EUT. Query for TBS.

ply a TBS sentence to‘the EUT containing the source-identification S2 as applied in test
a) with the action field\sét to 2 (remove the provided source-identification). Query for TBS.

ply a TBS sentence to the EUT containing no source-identification value, with the
tion field set to-3 (remove all source-identifications). Query for TBS.

ply a quéery sentence for VER, with a TAG block containing the source-identification
value “DEFAULTSOURCE”".

Confirm that:

a) the EUT outputs a TBS sentence with the correct source-identifications S1, S2, S3,..., Sn

b)

c)
d)

for each applied TBS sentence. Confirm that at least 5 Source-identifications can be
stored. Confirm that there is no TBS output sentence for the source-identification of
“DEFAULTSOURCE";

there is a VER response for each query, with destination-identification = source-
identification of the query TAG block;

there is no VER response;

there is a NAK response on the TBS sentence indicating that the source-identification
cannot be stored. Confirm that there is a TBS sentence for source-identification S1 and for
each source-identification stored under step a);
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e)

f)
g)

the EUT outputs a TBS sentence with the correct source-identification S1, S3, ..., Sn for
each stored source-identification. Confirm that there is no TBS output sentence for the
source-identification S2 which has been removed;

there is one TBS output with the source-identification field set to null field;

there is a VER response. This indicates that the default source-identification
“DEFAULTSOURCE” has not been deleted.

8.14.7 Test of grouping by TAG blocks for output

8.14.7.1 Purpose

This‘I‘test verifies the grouping of sentences using TAG block grouping parameter “g|” for

outp

8.14J7.2 Method of measurement

Set Up the standard test environment and use the configuration as defined,in 8.1.2.

a)

The following tests are performed only if the optional functions are implemented.

d)

e)

8.14)7.3 Required-results

Conf{rm that:

a)

b)

c)

t sentences.

Apply a CPS and a CPD sentence to disable Source-identification and destination-
dentification (talker and listener function set to “V”). Apply @ HBR sentence with the
request flag set to “S” requesting all supported TAG block functions.

Input an SPO sentence to activate VSI sentences for VDM«

pply a CPG sentence to activate the talker grouping ‘function (talker function set tp “A”
and listener function set to “V”). Set the reset event,.to-*0” = use the group-code limif. Set
the initial group-code and the group-code increment‘to 1 (default). The group-code lifmit is
set to a small integer value (e.g.10). Apply a TBR)séntence.

Apply a CPG sentence with talker functien set to “A” and listener function set to “V’]. Set
the reset event to “0” = use the group=code limit. Set the initial group-code to 100 and the
group-code increment to 10. The group-code limit is set to 250. Apply a TBR sentencg.

Apply an SPO sentence to activate VSI sentences for VDM and VDO. Apply a CP0Q and
dPS sentence to activate destination-identification and source-identification for talker.
Apply a CPG sentence toactivate the talker grouping function (talker function set tp “A”
and listener function set to “V”). Set the reset event to “3” = every minute. Set the |nitial
group-code to 200 and the group-code increment to —5. The event offset value is qet to
-110. Apply a TBR séntence.

the EUT outputs the sentences CPD, CPG, CPS, CPN and CPC with talker and lisiener
fdnction field set to “V” (supported but d|sabled) The Ilstener functlon of CPC, CPQ@ and

the EUT outputs VSI sentences together with all VDM sentences. Confirm that no TAG
blocks are added;

the response on TBR includes a CPG sentence with the input parameters. Confirm that
single line sentences (e.g. VDO) are output without TAG blocks. Confirm that all VSI/VDM
combinations and all multi-part VDM and VDO sentences are grouped using TAG blocks.
Confirm that the x parameter in the g: string starts with 1 and is incremented by 1 for each
sentence in a group. Confirm that the y parameter is identical for each sentence in a
group and indicates the total number of sentences of this group. Confirm that the code
parameter is identical for each sentence in a group and is incremented by the defined
group-code increment parameter (= 1) for each group. Confirm that the code parameter is
reset to the defined Initial group code (= 1) when it would exceed the defined group-code
limit (e.g. = 10);
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d)

e)

8.14.
8.14.

This fest verifies the output of the TAG block parameter "c!"with the UNIX time value.

8.14.8.2 Method of measurement

Set Up the standard test environment and use the.configuration as defined in 8.1.2.

8.14.8.3 Required results

Conf{rm that:

a)

b)
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the TBR response includes a CPG sentence with the input parameters. Confirm that all
VSI/VDM combinations and multi-part VDM and VDO messages are grouped using TAG
blocks with the correct parameters. Confirm that the x parameter in the g: string starts
with 1 and is incremented by 1 for each sentence in a group. Confirm that the y parameter
is identical for each sentence in a group and indicates the total number of sentences of
this group. Confirm that the code parameter is identical for each sentence in a group and
is incremented by the defined group-code increment parameter (= 10) for each group.
Confirm that the code parameter is reset to the defined Initial group code (= 100) when it
would exceed the defined group-code limit (= 250);

the TBR response includes a CPG sentence with the input parameters. Confirm that all
VSI/VDM and VSI/VDO combinations and multi-part VDM and VDO messages are grouped
using TAG blocks with the correct parameters. Confirm that the grouping paramefer is
always the first parameter in a TAG block. Confirm that the x parameter in the _g:*gtring
sfarts with 1 and is incremented by 1 for each sentence in a group. Confirm{that the y
parameter is identical for each sentence in a group and indicates the totaly numbgr of
sentences of this group. Confirm that the code parameter is identical for each sentenice in
al group and is decremented by the defined group-code increment parameter (= -%) for
epch group. Confirm that the code parameter is reset to the defined|Initial group |code
(¥ 200) 10 s (Event offset parameter) before the beginning of each/minute.

Test of UNIX time output

.1 Purpose

pply a CPC sentence (configure parameter-code for UNIX time parameter) with the talker
NIX time function set to "A" (enabled) and the listener UNIX time function set tp “V”
(disabled). The time precision/formatiparameter shall be set to 1 = integer seconds. Apply
al| TBR sentence. Activate grouping*as defined in 8.14.7.2 c).

pply a CPC sentence with the talker UNIX time function set to "A" (enabled) and the|time
precision/format parameter.set to 2 = integer milliseconds.

the response.ofithe EUT includes the CPC sentences with the parameters set accordipg to
the CPC iAput and the Sentence status flag set to “R”. Confirm that each ungrouped
output TAG block contains the c: parameter with the correct UNIX time in sec¢nds.
onfirmithat in each TAG block group at least one TAG block contains the c: parameter
iththe correct UNIX time in seconds;

a NAKTis output on the Pl as a response to the CPC indicating that the EUT does not
support millisecond resolution for the UNIX time. If no NAK is output then confirm that
each ungrouped output TAG block contains the c: parameter with the UNIX time in
milliseconds. Confirm that in each TAG block group at least one TAG block contains the c:
parameter with the UNIX time in milliseconds. Required accuracy shall be +1 s.

8.14.9 Test of line-count output

8.14.9.1 Purpose

This test verifies the output of the TAG block parameter “n” with the correct line number.

8.14.9.2 Method of measurement

Set up the standard test environment and use the configuration as defined in 8.1.2.
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a) Enable the talker grouping function and disable the source-identification and destination—
identification. Input an SPO sentence to inactivate VSI sentences for VDO. Apply a CPN
sentence (configure parameter-code for the line-count parameter) with the talker line-
count function set to "A" (enabled) and the listener line-count function set to “V”
(disabled). The other parameters shall be set to: reset event = 0 (use the line-count limit),
initial line-count = 1, count increment = 1, line-count limit = 20, event offset = null field.
Apply a TBR sentence.

The following tests are performed only if the optional functions are implemented.

b) Apply a CPN sentence with the following parameters: talker line-count function enabled,

r

r
n

set event = 0 (use the line-count limit), initial line-count = 3000, count Increm

nt =

-[100, line-count limit = 1000, event offset = null field.

set event = 2 (hourly), initial line-count = 100, count Increment = 10, linescount li
Il field, event offset = 30.

c) A{)ply a CPN sentence with the following parameters: talker Line-count function*enabled

8.14.9.3 Required results

Conf

a) t

rm that:

e response of the EUT includes the CPN sentence with the parameters set accordi

mit =

ng to

the CPN input and the sentence status flag is set to “R”, Confirm that each sentengce is
preceded by a TAG block. Confirm that each TAG block¥including each TAG block| of a

b)

=0 =—=d® O 0«

O =0

oup contains an “n” -parameter. Confirm that the line-count is incremented for

each

currence by one. Confirm that the line-count is reset to 1 when it would exceed the|line-

unt limit;

ch sentence is preceded by a TAG block ceontaining an “n” parameter. Confirm thdt the

e-count starts with 3000. Confirm thatJothe line-count is decremented for

each

currence by 100. Confirm that the line-count is reset to 3000 when it would be less|than

e line-count limit of 1000;

ch sentence is preceded by a TAG block containing an “n” parameter. Confirm thgt the
e-count starts with 100. Confirm)that the line-count is incremented for each occurnence

10. Confirm that the line-count is reset to 100 thirty seconds after the beginni
ch hour.

hg of
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Annex A
(informative)

AIS AtoN station configuration structures

AIS AtoN station configuration structures

2016

This annex defines the binary data fields of VDL Messages 6 and/or 25 used by AIS AtoN
stations to establish a communication protocol that allows for secure communication between

AlS /

statid
comr
data

mesg

The
field
requi

128-Ibit boundary required for AES encrypted data in the binary. data field. The 8-bif

encry
polyn

terioTToTT

ns allowing for communication with AIS AtoN stations that are remote and unaj
hunicate directly with the base station. The tables in this annex only describe-the b
fields. The choice of Message 6 or 25 is left to the competent authority, however (
ages shall be responded to with the same message type (i.e. 6 for 6 and 25 for 25).

AIS AtoN station uses Message 25, or Message 6, with an AES encrypted binary

le to
inary
juery

data

for secure communication. Message 25 requires one slot for.‘the 128-bit boundary

red for AES encrypted data in the binary data field. Message 6 fequires two slots fg

ption checksum in all messages is calculated according to-CRC-8-CCITT. The geng
omial is x8 + x2 + x1 + 1 as defined in ISO/IEC 13239:2002.

r the
AlIS
rator

When a query specifies a start slot, it shall be used for the-first response message. Additional

respq
used

Tablgs A.1 and A.2 provide the parameter settings and Table A.3 the function identifiers.

nse messages shall use RATDMA. A start slot value of 2250 indicates RATDMA is
for all responses.

Table A.1 — Parameter setting in Message 25 for AIS AtoN Station applications

o be

P Number Description
arameter .

of bits
Mesgage 1D 6 Identifier for Message 25; always 25
Repgat indicator 2 Set to 0 (is not changed by intermediate AIS AtoN Stations in a chain)
Sourge ID 30 MMSI of station broadcasting message (changed by intermediate AIS

AtoN stations in a chain)

Dest|nation indicator, 1 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Binafy data flag 1 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Binafy data 128 AES encrypted binary data; 120 bits of data 8 bits AES checksum
Total number of bits 168 Occupies 1 slot
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Table A.2 — Parameter setting in Message 6 for AIS AtoN Station applications

Parameter Number Description
of bits
Message ID 6 Identifier for Message 6; always 6
Repeat indicator 2 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Source ID 30 MMSI of station broadcasting message (changed by intermediate AIS AtoN
stations in a chain)
Sequence number 2 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Destination ID 30 Set to the MMSI of the receiver, set to 0 if receiver is not known
Retransmit flag 1 Set to 0 (is not changed by intermediate AIS AtoN stations in a chain)
Spare 1 Not used. Should be zero. Reserved for future use.
Binafy data 144 Application identifier (16 bits)

AES encrypted binary data (128 bits)

Total number of bits 216 Occupies 2 slots
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Table A.3 — Message 25 or 6 function identifier
used for configuration and query via the VDL

Function identifier

Description

Type

000000 (dec 0

MMSI identification configuration (AID)

Configuration

000001 (dec 1

Query for AtoN MMSIs

Query — request

Query response for AtoN MMSIs

Query -response

000011 (dec 3

General AtoN configuration (ACF/ACG) part 1

Configuration

)
)
000010 (dec 2)
)
)

000100 (dec 4

General AtoN configuration (ACF/ACG) part 2

Configuration

0001[0T(dec 5)

General ATON contiguration (ACF/ACG) part 5

contiguration

000110 (dec 6)

General AtoN configuration (ACG) part 4

First 12 characters of AtoN name

Configuration

000111 (dec 7)

General AtoN configuration (ACG) part 5

Second 12 characters of AtoN name

Configuration

001000 (dec 8)

General AtoN configuration (ACG) part 6

Third (last) 10 characters of AtoN name

Configuration

001001 (dec 9)

Query for general AtoN configuration

Query — request

001010 (dec 10)

Query response general AtoN configuration’ part 1

Query -response

001q11 (dec 11)

Query response general AtoN configurdtion part 2

Query -response

001100 (dec 12)

FATDMA broadcast rates configuration (CBR)

Configuration

001101 (dec 13)

RATDMA broadcast rates configuration (CBR)

Configuration

001110 (dec 14)

Query for AtoN broadcast rates

Query -request

001111 (dec 15)

Query response AtoN broadcast rates

Query -response

010d00 (dec 16)

Configuration encryption key (CEK)

Configuration

010001 (dec 17)

Configuration re¢eiver on times (ARW)

Not used in edition 2, replaced by FI35

Configuration

010q10 (dec 18)

Query for'réceiver on times

Not'used in edition 2, replaced by FI34

Query — request

010q11 (dec 19)

Query response receiver on times

Not used in edition 2, replaced by FI36

Query — response

010100 (dec 20)

Manufacturer’s AtoN control (MCR)

Not used in edition 2

Functional

010101 (dec 24

Query for manufacturer’s AtoN control

Not used in edition 2

Query — request

010110/ dec 22)

Query response manufacturer’s AtoN control

Query — response

010111 (dec 23) Message payload for broadcast (MPR) Functional
Not used in edition 2, replaced by FI37/38
011000 (dec 24) Force a broadcast (AFB) Functional

011001 (dec 25)

Query for version information (VER)

Query — request

011010 (dec 26)

Query response version information

Query — response

011011 (dec 27)

Query for AtoN function ID capability

Query — request

011100 (dec 28)

Query response AtoN function ID capability

Query — response

011101 (dec 29)

AIS AtoN prohibited slots (TSP)

Not used in edition 2

Configuration
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Function identifier

Description

Type

011110 (dec 30)

Query for AIS AtoN prohibited slots

Not used in edition 2

Query — request

011111 (dec 31)

Query response AIS AtoN prohibited slots

Not used in edition 2

Query — response

100000 (dec 32)

Query for Message 21 content

Not used in edition 2

Query — request

100001 (dec 33)

Query response Message 21 content

Not used-in-sdition. ')‘ rnplapnr{ Im]: El 3042

Query — response

100010 (dec 34)

General query request message

Query — request

100q11 (dec 35)

Configuration of receiver operational times (COP)

Configuration

100100 (dec 36)

Query response receiver operational times

Query —'response

100101 (dec 37)

Payload control configuration for broadcast MEB

Configuration

100110 (dec 38)

Payload binary data for broadcast MEB

Corifiguration

100111 (dec 39)

Query response Message 21 data configuration

Query — response

10100 (dec 40)

Query response AtoN name part 1

Query — response

101d01 (dec 41)

Query response AtoN name part 2

Query — response

101010 (dec 42)

Query response AtoN name part 3

Query — response

NOTE

For the application identifier the DAC is always 990 for an/AlS“AtoN station.

A.2 | MMSI Identification configuration command (AID)

This tructure is used to load, for an AtoN\station, its real, virtual and chained MMSI(s).

AtoN| station will maintain a table of.its,MMSI(s) and the messages associated with

MMS|i(s).

The parameters are given in Tables A.4, A.5 and A.6.

Each
these
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Table A.4 — Configuration via the VDL for MMSI identification

2016

Number .
Parameter of bits Description
Bits 15-6=1111011110,= 990,,
Application identifier 16 Bits 5-0 = 000000, = 00,,
Function identifier for changing or creating MMSI numbers
MMSI of the station being addressed the initial factory setting
MMSI of addressed AtoN 30 should be defined by manufacturer. All real AtoNs should
receive initial MMSI configuration in a lab not over the VDL.
petine 11 e VMIVIST IS Delng created/Chianged (1) or deleied 0)
Create/delete 1 If own station MMSI is deleted, it should revert to the initial
factory setting. If a virtual AtoN is deleted, then all asseciatgd
messages for that virtual AtoN are also deleted.
MMSI of AtoN 30 MMSI to be created/changed/or deleted.
00 own station (real), 01 virtual (synthetic), 10,chained pargnt,
11 chained child. Real is own station, chaihed indicates to gn
Virtugl, real or chained 2 MMSI that this station is responsible forrelaying messages|to
and from, a virtual AtoN indicates tofan*MMSI that this statipn is
responsible for generating at least'a Message 21.
Sparg 41 Spare bits needed for 120-bit message content.
AES|encryption checksum 8 Required for AES algorithfm-
Total bits 128
Table A.5 — Query via the VDL for MMSI identification
Parameter Nurg!)er of Description
its
Appl|cation identifier 16 Bits 15-6 = 1111011110,= 990,,
Bits 5-0 = 000001, = 01,,
Function identifier to query for a list of all AtoN MMSIs and
types.
MMYI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single channel.
UTC|hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignorgd;
25-31 not used
UTC|minutefor-start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not uged
Star{ slot 12 Starting slot for the query response
Spar 50 Spare-bits-heededfori20-bitmessage-content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.6 — Query response via the VDL for MMSI identification

Number .
Parameter of bits Description
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 000010, = 02,
Function identifier answer to query for AtoN lists
MMSI of AtoN 30 MMSI of responding AtoN
The total number of MMSI that will be reported — could take
Number of MMSI’s to report 10 multiple responses to report all known AtoNs — competent
dULNOTty Tesponsipie Tor reserving enougn siots.
MMYI 30 MMSI of AtoN.
Virtubl, real or chained 9 00 own station_ (real), 01 virtual (synthetic), 10 chained pargnt,
11 chained child
MMYI 30 MMSI of AtoN
Virtubl, real or chained 9 00 own station_ (real), 01 virtual (synthetic),/10 chained pargnt,
11 chained child.
Sparg 0 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128
A.3 | Extended/general AtoN station configuration command (ACF/ACG)
The ACF and the ACG structures are used to configure the AtoN station parameters when it is
initially installed, and later in order to make.\Changes to the way it operates. This strugture
suppprts the system administration of the AIS AtoN station operation.

The parameters for configuration are given in Tables A.7 to A.12.

The
giver
setuy]

parameters for a query via-the VDL for extended/general AtoN station configuratio
in Tables A.13 to A.15"These additional functional queries are to be used to 0
information not contained within the Message 21.

n are

btain
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Table A.7 — Configuration via the VDL, Part 1

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 000011, = 03,,
Function identifier for Message 21 content
MMSI of AtoN 30 MMSI of AtoN
Position accuracy 1 1 = high; 0 = low = default
L atitudaein 1/10000 min of aide to nd\ligd“r\h
Lat 27 (£90 =, north = positive, south = negative,
91 = (3412140h) = not available = default)
Longitude in 1/10000 min of position of aids-to-navigation (+180
Lon 28 =, east = positive, west = negative,
181 = (6791ACOh) = not available = default)
EPF$ type 4 As defined in ITU-R M.1371
Off-dosition threshold 12 Off-position !ndlcator is generated when\this threshold is
exceeded (distance in metres)
Determines behaviour for message, acknowledgement
Ackrjowledgement procedure 1 0 = will provide acknowledgement as defined by manufacture
1 = will not providing acknowledgement
Spare 1 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AEStalgorithm
Tota] bits 128

Table A.8 — Configuration via the VDL, Part 2

Parameter Nunl;Per of Description
its
Bits 15-6 = 1111011110,= 990,
Appl|cation identifier 16 Bits 5-0 = 000100, = 04,,
Function identifier for Message 21 content
MMSYI of AtoN 30 MMSI of AtoN
Typd of AtoN 5 ?Ta_n;t'v?\%i;e;ble = default; refer to appropriate definition set pp in
30 Reference point for reported position; also indicates the
Dimdnsions dimension of aids-to-navigation (see ITU-R M.1371)
Should be given as aaabbbccdd
AtoN statds bits 8 Indication of the AtoN status, default “000000002”
0 = real
Virtual AtoN flag 2 1 = virtual AtoN
2 = synthetic AtoN (flag remains 0 in Message 21 but the repeat
indicator should be > 0)
Spare 29 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm

Total bits

128
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Table A.9 — Configuration via the VDL, Part 3

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 000101, = 05,,
Function identifier for Message 21 content
MMSI of AtoN 30 MMSI of AtoN
. 12 25 kHz channel number according to Recommendation ITU-R
Receive channel 1
M.1084
. 12 25 kHz channel number according to Recommendation ITU-FIE
Recgive channel 2
M.1084
| . 12 25 kHz channel number according to Recommendation ITU-R
Tranpmit channel 1
M.1084
| 12 25 kHz channel number according to Recommendation ITU-R
Tranpmit channel 2
M.1084
Powegr level 4 0 = default manufacturer power level fneminally 12,5 W)
1 to 9 as defined by the manufactuter
Off-gdosition behaviour 1 0 — maintain current broadcast schedule
1 — use New Reporting Rate
Syngh lost behaviour 1 0 — 59++go silent
1 — continue as before
Sparg 20 Spare bits needed for 120-bit message content
AES|encryption checksum 8 RequiredderyAES algorithm
Tota] bits 128

Table A.10 — Configuration via the VDL, Part 4 (first 12 characters of AtoN name)

Parameter Nurg:)tzr of Description

Bits 15-6 = 1111011110,= 990,

Appl|cation identifier 16 Bits 5-0 = 000110, = 064,
Function identifier for Message 21 content First 12 characters|of
AtoN name

MMSI of AtoN 30 MMSI of AtoN

Namg of AtoN 72 First 12 characters of 34 characters for name of AtoN

Spare 2 Spare bits needed for 120-bit message content

AES|encryption checksum 8 Required for AES algorithm

Total bits 128
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Table A.11 — Configuration via the VDL, Part 5 (second 12 characters of AtoN name)

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 000111, = 074,
Function identifier for Message 21 content, second 12 characters
of AtoN name
MMSI of AtoN 30 MMSI of AtoN
Name of AtoN 72 Second 12 characters of 34 characters for name of AtoN
Sparg 2 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Tota] bits 128
Table A.12 — Configuration via the VDL, Part 6 (third (last) 10 characters of AtoN name)
Parameter Nurrl;_ber of Description
its
Bits 15-6 = 1111011110,= 990y
Appl|cation identifier 16 Bits 5-0 = 001000, = 08,4
Function identifier for Message 21 content, last 10 characters|of
AtoN name
MMSI of AtoN 30 MMSI of AtoN
Namg of AtoN 60 Last 10 characters of 34 characters for name of AtoN
Sparg 14 Spare.bits/needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128
Table-A.13 — Query request via the VDL
Parameter Num_ber of Description
bits
Bits 15-6 = 1111011110,= 990,
Appl|cation identifier 16 Bits 5-0 = 001001, = 09,,
Function identifier for query for ACF/ACG content query
MMYI of AtoN 30 MMSI of AtoN
Channelsselection 1 0 — indicates channel 1
T—ndicates channel Z
The query response will only be sent on a single channel
UTC hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignored; 25-
31 not used
UTC minute for start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not used
Start slot 12 Starting slot for the query response
Spare 50 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128



https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

IEC 62320-2:2016 © IEC 2016

— 903 —

Table A.14 — Query response via the VDL, Part 1

Parameter

Number of

bits

Description

Application identifier

16

Bits 15-6 = 1111011110,= 990,
Bits 5-0 = 001010, = 10,

Function identifier for answer to query for ACF and ACG part 1
providing the following:

off-position threshold

LAT

LON

invalid position behaviour
UTC sync loss behaviour
channel operation

power level

MMSI of AtoN

30

MMSI of responding AtoN

Off-gosition threshold

12

Off-position indicator is generatedywhen this threshold is
exceeded (distance in metres)

LAT

27

Latitude in 1/10000 min of aids-to-navigation
(£90 =, north = positive, south = negative,
91 = (3412140p) = not available = default)

LON

28

Longitude in 1/10 Q00 min of position of aids-to-navigation
(£180 =, east = positive, west = negative,
181 = (6791AC€0ORL) = not available = default)

Behgviour for sync loss

0 = go silent

1 = continue as before

Power level

0 = default manufacturer power level (nominally 12,5 W)

7 to 9 as defined by the manufacturer

Sparg

Spare bits needed for 120-bit message content

AES|encryption checksum

Required for AES algorithm

Tota] bits

128
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Table A.15 — Query response via the VDL, Part 2

2016

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110, = 990,
Bits 5-0 = 001011, = 11,
Function identifier for answer to query for ACF and ACG Part 2
providing the following:
off-position behaviour
Application identifier 16 slot interval when off position
receive channel 1
receive channel 2
transmit channel 1
transmit channel 2
MMSYI of AtoN 30 MMSI of responding AtoN
0 = maintain current broadcast schedule
Off-gosition behaviour 1
1 = use new reporting rate
Recdive Channel 1 12 25 kHz channel number according to Recommendation ITU-R
M.1084
Recdive Channel 2 12 25 kHz channel numbet,according to Recommendation ITU-R
M.1084
Trankmit Channel 1 12 25 kHz channel number according to Recommendation ITU-R
M.1084
Trankmit Channel 2 12 25 kHz channel number according to Recommendation ITU-R
M.1084
Sparg 25 Sparebits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Tota] bits 128
A.4 | Configure broadcast rates for AtoN Station message command (CBR)
This |structure assigns-the schedule of slots that will be used to broadcast Message 21 and
othen allowed AIS AtoN station messages. It provides the start slot and interval betweep the
slots|used for consecutive transmissions for the message. The AIS AtoN station should apply
the ipformation-provided by this structure to autonomously and continuously transmit the| VDL
mesgages untilrevised by a new CBR structure.
The AIS, AtoN station, upon receipt of a query for this information, will generate structurgs for
configuréd messages providing the current broadcast schedule. New broadcast |rage

assignments will override existing CBR assignments.

The parameters are given in Tables A.16 to A.19.
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Table A.16 — Configuration via the VDL for FATDMA

Parameter Nunk;!)er of Description
its

Bits 15-6 = 1111011110,= 990,

Application identifier 16 Bits 5-0 = 001100, = 12,
Function identifier CBR structure — FATMDA

MMSI of AtoN 30 MMSI of AtoN

Channel 1 Select channel
Ch1=20
Ch2=1

Enable/disable 1 Enable or disable slot reservation
Enable = 1
Disable = 0

Mesgage ID 6 This is an allowed message ID for AlIS AtdN stations.
When the message ID is 0 this indicates.that the slots being
defined will be used for chaining messages. These slots are|not
reserved on the VDL via a Message 20 until the competent
authority requires their use and 'Will' reserve the slots at that fime
for the proper duration

Mesgage ID index 3 To identify different versions’of application-specific messagqs
per message type — for-example Message 8 may have more fthan
one use. This index’should start at 1.

FATDMA UTC hour 5 0-23; 24 = UTC-hour not available = default; 25-31 not used

FATDMA UTC minute 6 0-59; 60 = UFC minute not available = default; 61-63 not usgd

FATIDMA start slot 12 For all messages which need to be transmitted in FATDMA
mode,.starting slot ranging from 0 to 2249 should be used. A
value of 4095 (FFF) discontinues broadcasts.

FATIDMA slot interval 24 For all messages which need to be transmitted in FATDMA
mode, slot interval ranging from 0 to (24 x 60 x 2250).

Sparg 16 Spare bits needed for 120-bit message content

AES|encryption checksum 8 Required for AES algorithm

Tota] bits 128



https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

— 96 —

Table A.17 — Configuration via the VDL for RATDMA/CSTDMA

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 001101, = 13,
Function identifier for AAR — RATDMA/CSTDMA
MMSI of AtoN 30 MMSI of AtoN
Message ID 6 This is an allowed message ID for AIS AtoN Stations
Meg dga 1D indax 3 To iAnnHFy diffarant vaorcione of applinafinn opgniFin macoc\g
per message ID — for instance Message 8 may have more than
one use
RATDMA or CSTDMA 1 0 — RATDMA; 1 — CSTDMA
RATPMA/CSTDMA UTC hour | 5 0-23; 24 UTC hour not available; 25-31 not used
for sfart slot channel 1
RATDMA/CSTDMA UTC 6 0-59; 60 UTC minute not available; 61-63 not used
minute for channel 1
RATPMA/CSTDMA UTC hour | 5 0-23; 24 UTC hour not available; 25-31 not used
for start slot channel 2
RATPMA/CSTDMA UTC 6 0-59; 60 UTC minute not available; 61-63 not used
minute for channel 2
RATPMA/CSTDMA Time 17 RATDMA/CSTDMA timeyinterval ranges from 0 to
interyal for channel 1 (24 x 60 x 60) s.
RATPMA/CSTDMA Time 17 RATDMA/CSTDMA/time interval ranges from 0 to
interyal for channel 2 (24 x 60 x 60Q) S\
Sparg 8 Spare bits<needed for 120-bit message content
AES|encryption checksum 8 Requiredfor AES algorithm
Tota] bits 128
Table A.18 — Query request via the VDL for AtoN broadcast rates
Parameter Nurrt:per of Description
its
Bits 15-6 = 1111011110,= 990,
Appl|cation identifier, 16 Bits 5-0 = 001110, = 144,
Function identifier for a query retrieving all message types and
their broadcast schedule.
MMSI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single channel
UTC hour for start slot 5 0-23; 24 = RATMDA/CSTDMA is used all other FATDMA fields
ignored; 25-31 not used
UTC minute for start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not used
Start slot 12 Starting slot for the query response
Spare 50 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128

IEC 62320-2:2016 © IEC 2016
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Table A.19 — Query response via the VDL with AtoN broadcast rates

Parameter Nunl;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 001111, = 15,
Function identifier response to query retrieving all message
types and their broadcast schedule
MMSI of AtoN 30 MMSI of responding AtoN
6 Total number of messages being broadcast by this AtoN — if the
Numperof messages 10 oldl exceeds
repoft then it is the competent authority’s responsibility to query.again
with the correct number of slot allocations.
Mesgage ID 6 This is an allowed Message ID for AIS AtoN stations.
3 To identify different versions of application sp&cific messaggs
Mesgage identifier per message ID — for example Message 8 may fiave more thpn
one use.
Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single channel
FATIDMA UTC hour 5 0-23; 24 RATDMA is used‘all,other FATDMA fields ignored; p5-
31 not used
FATIDMA UTC minute 6 0-59; 60 UTC minute not available= default; 61-63 not used
FATIDMA start slot 12 For all messages\to be transmitted in FATDMA mode, startirlg
slot ranging from 0 to 2249 should be used. A value of 4095
(FFF) indicates no broadcasts of the message.
FATIDMA slot interval 24 For all messages to be transmitted in FATDMA mode, slot
intervakranging from 0 to (24 x 60 x 2250).
Enable/disable 1 Enable or disable slot reservation
Enable = 1
Disable = 0
Spare 10 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Tota] bits 128
A.5 | Configuration of encryption key (CEK)
This | strdcture assigns the encryption key that will be used by the AES algorithm to
comr ining

hunicate configuration and status information via the VDL. The structure allows def

ingle

message. The initial encryption key, when shipped from the manufacturer, will be all zeros.

The parameters for configuration are given in Table A.20. Query for the encryption key is not
allowed.
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Table A.20 — Configuration via the VDL of encryption key

Parameter Nunl;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 010000, = 16,
Function identifier setting the encryption key
MMSI of AtoN 30 MMSI of AtoN
Encryption key 64 64 bits of a new AES encryption key
Part £ nnnrypfinn I/ay 2 Dort n_”q for 2506 Ir\ik\‘ B84 bhitein oach parl‘
Sparg 8 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Tota] bits 128
A.6 | Configure the receiver turn-on times (ARW)
This fstructure defines the operational period for the receivers. When chaining the duratipn of

ther

The parameters are given in Tables A.21 to A.23.

pceiver, wake-up time is required to be sufficient to allow¢correct operation of a chair.

Table A.21 — Configuration via the VDL for receiver turn-on times

Parameter NunI;per of Description
its

Bits, 15-6 = 1111011110,= 990,
Appl|cation identifier 16 Bits 5-0 = 010001, = 17,

Function identifier setting receiver power on
MMS! of AtoN 30 MMSI of AtoN
Recdiver on or interval 1 0 = use interval setting as defined below; 1 = turn receiver oh
Setup receiver wake-up time 5 0-23; 24 = interval will be in minutes; 25-31 not used;
UTC|hour
Setup receiver wake-up time 6 0-59; 60 = indicates hourly activation (no minute increment);|61-
UTC|minute 63 not used
setuo receiver wake-up 8 Interval between receiver activation
interyal 1 min — 60 min if UTC hour is set to 24

1h—256 hif UTC hour is 0-23

(Note 168 his once perweek.)
Duration of setup receiver 12 Maximum awake time
wake up time in UTC minutes Note 1440 min is 24 h

1441 to 4095 reserved for future use
Spare 42 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.22 — Query request via the VDL for receiver turn-on times

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,,
Application identifier 16 Bits 5-0 = 010010, = 18,,
Function identifier for ARW query
MMSI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single channel
UTClhour for start slot 5 0-23; 24 = RATMDA is used, all other FATDMA fields“ighored;
25-31 not used
UTC|minute for start slot 6 0-59; 60 = UTC minute not available = default;61-63 not usefl
Starf slot 12 Starting slot for the query response
Sparg 50 Spare bits needed for 120-bit message\content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128

Table A.23 — Query response via the VDL for-receiver turn-on times

Parameter Nurrl;per of Description
its
Bits 15-6 =~1111011110,= 990,
o - Bits*§-0"= 010011, = 19,
Appl|cation identifier 16
Funiction identifier answer to query for ARW
The receiver turn on schedule
MMYI of AtoN 30 MMSI of responding AtoN
Recgiver status 1 0 = using interval; 1 = on
Recgiver turn on UTC hour 5 0-23; 24 = interval will be in minutes; 25-31 not used
Recgiver turn on UTC minute 6 0-59; 60 = indicates hourly activation (no minute increment)
61-63 not used
_Setuo receiver wake-up 8 Interval between receiver activation
interpal 1 min — 60 min if UTC hour is set to 24
1 h—256 h if UTC hour is 0-23
(Note 168 h is once per week.)
Duraticon—-of cnh:p receiver 12 Maoximum-awake time
wake up time in UTC minutes Note 1440 min is 24 h
1441 to 4095 reserved for future use
Spare 42 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128

A.7 Proprietary AtoN control command (MCR)
The payload of this structure will be proprietary information used to control the AtoN station.

The parameters are given in Tables A.24 to A.26.
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Table A.24 — Configuration via the VDL for proprietary information

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,,
Application identifier 16 Bits 5-0 = 010100, = 20,,
Function identifier AtoN control as defined by competent
authority
MMSI of AtoN 30 MMSI of AtoN
Payload As defined by competent authority
Sparg Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Tota] bits 128
Table A.25 — Query request via the VDL for proprietary information
Parameter NunI;ibtzr of Description
Bits 15-6 = 1111011110,%/990
Appl|cation identifier 16 Bits 5-0 = 010101, = 2%,
Function identifier/AtoN query control settings
MMSYI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicatés\channel 1
1 —indicates channel 2
The query response will only be sent on a single channel
UTC|hour for start slot 5 0:23; 24 = RATMDA is used all other FATDMA fields ignoref;
25-31 not used
UTC|minute for start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not usled
Starf slot 12 Starting slot for the query response
Sparg 50 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128

Table A.26 — Query response via the VDL for proprietary information

Rarameter Nunk;_ber of Description
its

Bits 15-6 = 1111011110,= 990, ;
Application identifier 16 Bits 5-0 = 010110, = 22,

Function identifier answer to query
MMSI of AtoN 30 MMSI of responding AtoN
Payload As defined by manufacturer
Spare Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128



https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

IEC 62320-2:2016 © IEC 2016 -101 -

A.8 Configuration of message payload for broadcast (MEB)

This message will be used to command the AIS AtoN station to rebroadcast the payload or to
define a new message for autonomous, continuous transmission. The CBR configuration with
Message ID/Message ID index for a specific MEB should precede the MEB message to
identify it as autonomous continuous transmission. If it is a single transmission, this payload
will be broadcast using the slots reserved by the CBR message with Message ID/Message ID
index = 0, or it will use the next available slot.

There is no VDL query for this message. Confirmation is done via reception of the broadcast

d for
The parameters are given in Table A.27.
Table A.27 — Configuration or function via the VDL of message ‘payload
Parameter Nunl;Per of Description
its

Bits 15-6 = 1111011110,= 9905

Appl|cation identifier 16 Bits 5-0 = 010111, =23,
Function identifier payload rebroadcast

MMYI of AtoN 30 MMSI of AtoN

Mesgage ID 6 This is an allowed /Message ID for AIS AtoN stations

Mesgage ID index 3 To identify different versions of application specific messaggs
per Message'lD — for example Message 8 may have more than
one use

Tota| number of structures 4 Total\number of structures required to be received before a
cemplete AIS message can be constructed; minimum of 3 is
needed to broadcast a single slot message

Seqyence number 4 Sequence number within the total number of structures
required; should be sequential

Broadcast behaviour 1 0 = based upon AAR configuration
1 = use next available slot

Paylpad The encapsulated data, as defined by IEC 61162-1, for a vdlid
AIS AtoN station message.

Sparg Spare bits needed for 120-bit message content

AES|encryption checksum 8 Required for AES algorithm

Total bits 128

A.9 Forced broadcast command (AFB)

This structure is used to force a transmission of the indicated VDL message, this message is
already known to the AIS AtoN station through CBR/MEB or ACF/ACG/CBR configuration
commands.

The VDL function is used to force the broadcast of a message already defined by a CBR.

The parameters are given in Table A.28.
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Table A.28 — Function via the VDL for forced broadcast

2016

Parameter Nunl;!)er of Description
its
Bits 15-6 = 1111011110,= 990,,
Application identifier 16 Bits 5-0 = 011000, = 24,,
Function identifier forced broadcast
MMSI of AtoN 30 MMSI of AtoN
Message ID 6 This is an allowed message ID for AIS AtoN Stations
Mes saget+D-dex 3 To-identify-different-versions-of-applcation-spescific-messages
per message ID — for example Message 8 may have more\than
one use
Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a_single channel
UTC|hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignoref;
25-31 not used
UTC|minute for start slot 6 0-59; 60 = UTC minute not avajlable = default; 61-63 not used
Starf{ slot 12 Starting slot for the query reSponse; a value of 2251 indicafes
an RATDMA transmission
Sparg 41 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES ‘@algorithm
Total bits 128

A.10 Version information (VER)

This [structure is used to provide identification and version information about a talker de
This [structure is produced either as) a reply to a query structure. The contents of the
field§, except for the unique identifier, should be manufactured into the talker device
unigue identifier is the AtoN station real MMSI. In order to meet the single slot requireme
multitstructure message may be needed to convey all the data fields.

The parameters are given in Tables A.29 and A.30.

vice.
data
The
nt, a
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Table A.29 - Query request via the VDL for VER

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 011001, = 25,
Function identifier query for version information
MMSI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single channét
UTC|hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fieldsdgnore[;
25-31 not used
UTC|minute for start slot 6 0-59; 60 = UTC minute not available = defaulf; 61-63 not used
Starf slot 12 Starting slot for the query response
0 = device type
1 = vendor ID
2 = unique identifier
Kind|of requested version 4 3 = manufacturer serial number
inforfmation 4 = model code (product.code)
5 = software revjsieh
6 = hardware{evision
7-15 = not used, for future use
Sparg 46 Spare pits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.30 — Query response via the VDL for VER

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,,
Application identifier 16 Bits 5-0 = 011010, = 26,,
Function identifier version information
MMSI of AtoN 30 MMSI of AtoN
Kind of requested version 4 0 = device type
information 14— vender 10
2 = unique identifier
3 = manufacturer serial number
4 = model code (product code)
5 = software revision
6 = hardware revision
7-15 = not used, for future use
Reqyested version 66 Version information as requested;
information manufacturer defined using 6-bit-ASCII characters
Sparg 4 Spare bits needed for 12@-bif message content.
AES|encryption checksum 8 Required for AES algofithm
Total bits 128
A.11 AtoN function ID capability

This [structure is used to provide the capability information of implemented function ID by the

EUT.

The parameters are given in Tables"A.31 and A.32.

Table A.31-~ Query request via the VDL for function ID

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,,
Appl|cation identifier 16 Bits 5-0 = 011011, = 27,
Function identifier query for AtoN function ID capability
MMYI of AtoN 30 MMSI of AtoN
Charnmefsefection f 0—nafcates chanmnet—1
1 — indicates channel 2
The query response will only be sent on a single channel
UTC hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA fields ignored;
25-31 not used
UTC minute for start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not used
Start slot 12 Starting slot for the query response
Spare 50 Spare bits needed for 120-bit message content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.32 — Query response via the VDL for function ID

Parameter Nurg!)er of Description
its

Bits 15-6 = 1111011110,= 990,
Application identifier 16 Bits 5-0 = 011010, = 28,,

Function identifier version information
MMSI of AtoN 30 MMSI of AtoN
Status of implementation for 64 Each bit corresponds to the function ID number and the bit
each function ID value “0” indicates the function ID number is not supported and

T MAITates Supported (See exampie DElow)
Sparg 10 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128
<Exgmple> Bit 0 1 2 .. 63
(FI=0) (FI=1) (FI=2) ... (FI=63)
Value 1 0 1 ... 0

This|example indicates that function ID = 0 and function ID = 2 are supported _and function ID = 1 is not
supported.

A.12

Func
a twd

The
funct

The
withi
using

Query via the VDL for Message 21 content

-slot message and therefore cannot be\used with Message 25.

on identifier 39 to function identifier 42 (see Table A.3).

definition of edition 1 of:this standard was that if the AtoN station is not chained
h VDL range of the bask station query via the VDL for ACE, and ACF verification is
both a forced broadcast of Message 21 and additional functional queries.

Forcg¢d Message 21(provides the query information for the following settings:

tion Identifier 33 messages are removed from this edition 2 of this standard becausg it is

Fesponse message is replaced by“the Message 21 configuration response messages

and
done

e ppsition aceuracy;
o EPFS type;

o typer 0f AtoN;

e dlmensions:

e AtoN status bits;

e receiver and transmitter channels (query via the VDL does not work, unless at least one
channel is known and functional);

e A

e Vi

toN name;
rtual AtoN flag.

If the AtoN station is chained and not within the VDL range of the base station the following

queri

es shall be used to obtain:

e position accuracy;

e E

PFS type;

e type of AtoN;
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e dimensions;
e AtoN status bits;

e receiver and transmitter channels (query via the VDL does not work, unless at least one
channel is known and functional);

e AtoN name;

e virtual AtoN flag.

The parameters from edition 1 of this standard are given in Tables A.33 and A.34.

TableA33—€ e the VB t—forit >4

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Appl|cation identifier 16 Bits 5-0 = 100000, = 32,
Function identifier for query for Message 2 content
MMSI of AtoN 30 MMSI of AtoN
Channel selection 1 0 — indicates channel 1
1 —indicates channel 2
The query response will only'be sent on a single channel
UTC|hour for start slot 5 0-23; 24 = RATMDAG s used all other FATDMA fields ignored;|25-
31 not used
UTC|minute for start slot 6 0-59; 60 = UTC minute not available = default; 61-63 not used
Starf slot 12 Starting slotfor the query response
Spare 50 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Tota] bits 128

NOTE Not used in this edition 2 of. the'standard.

Table A.34'= Query response via the VDL for Message 21 content

Parameter. Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Appl|catian identifier 16 Bits 5-0 =100001, = 33,
Function identifier for answer to query for Message 21 contept
Message 21 content 979-360 \I\;D1L3$/I1essage 21 content as defined in Recommendation ITU-R
Spare The number of spare bits should be adjusted in order to observe
byte boundaries
NOTE Not used in this edition 2 of the standard.

A.13 General query request

This message can be used as a general query request. It can replace the special request
messages.
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The parameters are given in Table A.35.

~107 -

Table A.35 — General query request via the VDL

Parameter Numper of Description
bits
Bits 15-6 = 1111011110,= 990,

Application identifier 16 Bits 5-0 = 100010, = 34,

Function identifier general query

MMSI of AtoN 30 MMSI of AtoN

Channel selection 1 0 — indicates channel 1
1 — indicates channel 2
The query response will only be sent on a single ehannel

UTC|hour for start slot 5 0-23; 24 = RATMDA is used all other FATDMA.fields ignore[;
25-31 not used

UTC|minute for start slot 6 0-59; 60 = UTC minute not available =(default; 61-63 not used

Starf slot 12 Starting slot for the query responsé

Reqyested information 6 Function identifier of the requested message
Additional information ford{equested information,

Reqlested kind of information 4 Query for FI26 (version): Kind of requested version informatjon
Query for FI15 (broadcast rates); Message ID Index, 15 = ajl
settings are reqdested

Mes age ID of requested 6 ngry for FN15 .(broadcgst rates): Message ID of requested

information setting, 0 =no information, all Message IDs are requested

Spare 34 Spare pits needed for 120-bit message content

AES|encryption checksum 8 Required for AES algorithm

Total bits 128

A.14 Configuration of receiver operational times command (COP)

This
ther

The parameters.are given in Table A.36.

The
mesg

structure defines the\operational period for the receivers. When chaining, the durati
eceiver wake-up time should be sufficient to allow correct operation of a chain.

structure of the query response for receiver on time is identical to the configur
age\except the function identifier is 36 instead of 35.

on of

ation
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Table A.36 — Configuration via the VDL for COP

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Bits 5-0 = 100011, = 35,
Application identifier 16 Function identifier setting receiver power on
Bits 5-0 = 100100, = 36,,
Function identifier receiver power on response
MM‘%' of AtoN 30 MMSI of AtaN
Operlational Mode 2 0 = operation controlled by internal process using the definef
operating schedule.
1 = enable operation
2 = disable operation
3 = reserved for future use
Startltime UTC hour 5 0-23; 24-31 not used
Starfl time UTC minute 6 0-59;60-63 not used
Timq interval between periods | 14 Interval between receiver activation
1-10080 min
Time interval between periods = shall not be greater than 1 yeek
(604800 s), shall ngt,be“higher resolution than 1 min, and the
interval shall evenlydivide an hour, day or be an integer number
of days; this reSults in the following valid intervals:
Minutes: 1,2;3;4,5,6,10,12,15,20,30
Hours: 1,2,3,4,6,8,12,24
Day*1,2,3,4,5,6,7
Durattion of period 11 1to 1440 min
0 and 1441 to 2047 reserved for future use
Refefence Year 14 1to 9999
0 = year not available/ignore
Years in the past are not permissible
Refefence Month 4 1to 12
0 = month not available/ignore
13 to 15 reserved for future use
Refefence Day 5 1 to 31
0 = day not available/ignore
Spare 13 Spare bits needed for 120-bit message content
AES encryption chiecksum 8 Requitedfor AESatgorithm
Total bits 128

A.15 Configuration of message payload for broadcast (MEB)

This message is used to define the control information and the message content for single or
autonomous, continuous transmission. The broadcast rate configuration (FI 12, 13) with
Message ID/Message ID index for a specific message should precede the payload
configuration to identify it as autonomous continuous transmission. If it is a single
transmission, this payload will be broadcast using the slots reserved by FI 12, 13 with
Message ID/Message ID index = 0, or it will use the next available slot.
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In a first step the payload control information message has to be applied, in a second step the
payload has to be defined.

The parameters are given in Tables A.37 and A.38.

Table A.37 — Payload control configuration via the VDL

Parameter Nunl;Per of Description
its
Bits 15-6 = 1111011110,= 990,
Appljcatiomdentifier 6 Bits5-0—=100101;=37;
Function identifier payload control
MMYI of AtoN 30 MMSI of AtoN
Mesgage ID 6 This is an allowed Message ID for AIS AtoN stations
Mesgage ID index 3 To identify different versions of application specific messaggs
per Message ID — for example Message 8 may have more than
one use
Broaldcast behaviour 1 0 = based upon CBR configuration
1 = use next available slot
Dest|nation indicator 1 0 = broadcast
1 = addressed
Required for message 25 and 26.
Binafy data flag 1 0 = unstructurédbinary data
1 = binary data coded as defined by 16-bit application ident|fier
Dest|nation MMSI 30 Required for addressed messages (destination indicator = 1)
Sparg 32 Spate bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.38 — Payload binary data via the VDL

2016

Parameter NumPer of Description
bits

Bits 15-6 = 1111011110,= 990,

Application identifier 16 Bits 5-0 = 100110, =38,
Function identifier payload rebroadcast

MMSI of AtoN 30 MMSI of AtoN

Message ID 6 This is an allowed Message ID for AIS AtoN stations

MeQ dga 1D indax 3 Io iHQan\JI diffoarant varsione-of applindﬁnn opnnifin mn(\bdg s
per Message ID — for example Message 8 may have more\than
one use

Tota| number of structures 4 Total number of structures required to be received. béfore a
complete AIS message can be constructed; minimum of 3 i
needed to broadcast a single slot message

Seqyence number 4 Sequence number within the total number-of Structures
required; should be sequential

Paylpad length 6 Number of payload bits

Paylpad 8..48 Binary data or safety related text, for a valid AIS AtoN statign
message, including DAC/FI for structured binary data

Sparg 3 Spare bits needed for 120«bit message content

AES|encryption checksum 8 Required for AES algerithm

Total bits 128

A.16 Query response via the VDL for Message 21 configuration

The following messages replace the Message 21 content response message, Fl 33. Mes
F1 39 provides all Message 21 configuration information except the AtoN name. The ot

sage
ner 3

mesdages (Fl 40...42) provide the AtoN name. They are identical to the AtoN mname

configuration messages except the new function identifiers.
They|can be queried using the' general query, Fl 34 (see A.13).

The parameters are given in Tables A.39 to A.42.
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Table A.39 - Query response via the VDL, Message 21 configuration

Parameter Nunk;!)er of Description
its
Bits 15-6 = 1111011110,= 990,,
Application identifier 16 Bits 5-0 = 100111, = 39,,
Function identifier for Message 21 content
MMSI of AtoN 30 MMSI of AtoN
Type of AtoN 5 ?Ta_n;t'vi\%iﬁble = default; refer to appropriate definition set up in
30 Reference point for reported position; also indicates the
Dimdnsions dimension of aids-to-navigation (see ITU-R M.1371)
Should be given as aaabbbccdd
AtoN status bits 8 Indication of the AtoN status, default “00000000"
0 = real
Virtull AtoN flag 2 1 = virtual AtoN
2 = synthetic AtoN (flag remains 0 in"fMessage 21 but the rep¢at
indicator should be > 0)
Posifion accuracy 1 1 = high; 0 = low = default
EPF$§ type 4 As defined in ITU-R M.1374
Determines behaviour fon message acknowledgement
Ackrjowledgement procedure 1 0 = will provide acknowledgement as defined by manufacture
1 = will not provide acknowledgement
Spare 23 Spare bitstneeded for 120-bit message content
AES|encryption checksum 8 Requiredifor AES algorithm
Total bits 128

Table A.40 — Query response

via the VDL, first 12 characters of AtoN name

Parameter Num_ber of Description
bits
Bits 15-6 = 1111011110,= 990,
Bits 5-0 = 101000, = 40,,
Appl|cation identifier. 16
Function identifier for Message 21 content
First 12 characters of AtoN name
MMSI of AtoN 30 MMSI of AtoN
Namp af/AtoN 72 First 12 characters of 34 characters for name of AtoN
Spare 2 Spare bits heeded for 120-bitmessage content
AES encryption checksum 8 Required for AES algorithm
Total bits 128
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Table A.41 - Query response via the VDL, second 12 characters of AtoN name

Parameter Nurg!)er of Description
its
Bits 15-6 = 1111011110,= 990,
Bits 5-0 = 101001, = 41,
Application identifier 16
Function identifier for Message 21 content
Second 12 characters of AtoN name
MMSI of AtoN 30 MMSI of AtoN
Name—ocf-Atcl 72 Seccond 12 characters of 34 characters for name of Ataoll
Sparg 2 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Total bits 128

Table A.42 — Query response

via the VDL, last 10 characters,'of AtoN name

Parameter Num_ber of Description
bits
Bits 15-6 = 1111011110,=9904,
Bits 5-0 = 101010, = 4245
Appl|cation identifier 16
Function identifier forlMessage 21 content
Last 10 characters of AtoN name
MMSI of AtoN 30 MMSI of AtoN
Namp of AtoN 60 Last 10 characters of 34 characters for name of AtoN
Sparg 14 Spare bits needed for 120-bit message content
AES|encryption checksum 8 Required for AES algorithm
Tota] bits 128
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Annex B
(normative)

Message 21 — AtoN status bits

Initial factory default setting for the AtoN status bits of Message 21 shall be all zeros. These 8

bits may also represent the AtoN status as defined by IALA recommendation A-126.

IALA A-126 defines the first three bits as a page ID. The page ID can range from 0 to 7,
allowing 8 pages. The first page (Page ID 0 (000)) is defined as the default “not used”

condjtion in Recommendation ITU-R M.1371. Page IDs 1 to 3 are being used regionally
Pageg IDs 4 to 6 are not defined and are reserved for future use. Page ID 7 is used fo
genefal AtoN status as shown in Figure B.1.

Tablg B.1 contains an overview of all IALA A-126 defined AtoN status pages,

Table B.1 — AtoN status pages

and
r the

Pdge ID Name Use
0 (0QO) Default AtoN status™bits are not used
1(04Q1) Regional page Reserved\for future use
2 (010) Regional page Reséryed for future use
3(011) Regional page Reserved for future use
4 (1Q0) International page Reserved for future use
5 (1Q1) International page Reserved for future use
6 (110) International page Reserved for future use
7 (111) General AtoN Status RACON, light status, & health

111

Page ID. =1 (7)

RACON status:

A4

0 = good health
1 =alarm

vy Light status:

00 = no RACON installed

00 = no light or no monitoring

01 = RACON Installed bu
10 = RACON operational
11 = RACON error

t not monitored

071 =Tight ON
10 = light OFF
11 = light error

For further details on the use of the AtoN status pages refer to IALA documentation.

Figure B.1 — Use of AtoN status bits as IALA A-126 Page ID 7

IEC
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MATERIELS ET SYSTEMES DE NAVIGATION ET DE
RADIOCOMMUNICATION MARITIMES - SYSTEME
D'IDENTIFICATION AUTOMATIQUE (AIS) -

Partie 2: Stations d'aides a la navigation AIS —

Exigences opérationnelles et de fonctionnement,
méthodes d'essai et résultats d'essai exigés

AVANT-PROPOS

Lal] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les donj
de| I'électricité et de I'électronique. A cet effet, 'lEC — entre autres activites — publie des N
internationales, des Spécifications techniques, des Rapports techniques, des|Spécifications accessib
puplic (PAS) et des Guides (ci-apres dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéresséspar/le sujet traité peut participe
organisations internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation’Internationale de Normalisation
se|lon des conditions fixées par accord entre les deux organisations!

Lep décisions ou accords officiels de I'l[EC concernant les quéstions techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés] étant donné que les Comités nationaux dg
intéressés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme~de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique desses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

D4gns le but d'encourager I'uniformité interndtionale, les Comités nationaux de I'lEC s'engagent, dans td
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entrg toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre’indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune’attestation de conformité. Des organismes de certification indépel
fouyrnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu|
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Adcune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mandataires, y.€ompris ses experts particuliers et les membres de ses comités d'études et des C
nafionaux de RIEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout
donmage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de| justice)-et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
toute autre Publication de I'lEC, ou au crédit qui lui est accordé.
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L'qttention est attirée sur les références normatives citées dans cette publication. L'utilisation de public

ations

référencées est obligatoire pour une application correcte de la presente publication.

L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I'objet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de brevets et de ne pas avoir signalé leur existence.
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La Norme internationale IEC 62320-2 a été établie par le comité d'études 80 de I'lEC:
Matériels et systémes de navigation et de radiocommunication maritimes.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2008. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

des mesures de cybersécurité supplémentaires;
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e mise a jour de la description de configuration via la VDL;

e mise a jour des exigences concernant les modes d'acces VDL;

2016

o de nouvelles sentences Pl et de nouvelles structures de messages VDL avec ajout d'une

d

escription des blocs TAG facultatifs;

e ajout d’'une exigence concernant au moins une méthode de configuration type a l'aide de
sentences Pl types;

e mise a jour des méthodes d'essai et des annexes.

La présente version bilingue (2018-01) correspond a la version anglaise monolingue publiée

en 216-10

Le texte anglais de cette norme est issu des documents 80/817/FDIS et 80/822/RVD.

Le rppport de vote 80/822/RVD donne toute information sur le vote @yant abo

I'app

La version francaise de cette norme n'a pas été soumise au vote.
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MATERIELS ET SYSTEMES DE NAVIGATION ET DE
RADIOCOMMUNICATION MARITIMES - SYSTEME
D'IDENTIFICATION AUTOMATIQUE (AIS) -

Partie 2: Stations d'aides a la navigation AIS —
Exigences opérationnelles et de fonctionnement,
méthodes d'essai et résultats d'essai exigés

1 [Domaine d’application

La présente partie de [I'IEC 62320 spécifie les exigences opérationnelles e{ de
fonctjonnement, les méthodes d'essai et les résultats d’essai exigés applicables aux stations
d'aidgs a la navigation AIS compatibles avec les normes de fonctionnement adoptées par la
Résdlution MSC.74(69) de I'OMI (Annexe 3, AIS universel).-\Elle comprend| les
caragtéristiques techniques des matériels AIS d'aides a la navigation'noh embarqués, figurant
dans| la Recommandation UIT-R M.1371 et la Recommandation_A-126 de I'AISM. Lg cas
échépnt, elle prend également en compte le Réglement des radiocommunications de I'UIT. La
prés¢nte norme tient compte des autres normes internationalés tEC associées et des normes
natiohales existantes, selon le cas.

Le présent document s'applique aux installations de “systémes d'identification automatique
(AIS |- automatic identification system) dédiées atix aides a la navigation (AtoN — aigls to
navigation).

2 Reéférences normatives

Les documents de référence suivants sont indispensables pour l'application du présent
document. Pour les références datées, seule I'édition citée s'applique. Pour les référgnces
non dlatées, la derniére édition du.document de référence s'applique (y compris les évenftuels
amendements).

IEC 60945, Matériels et systéemes de navigation et de radiocommunication maritimes —
Spédifications générales'— Méthodes d'essai et résultats exigibles

IEC 61108 (toutesiles parties), Matériels et systemes de navigation et de radiocommunication
marifimes — Systéme mondial de navigation par satellite (GNSS)

IEC 228721, Maritime navigation and radiocommunication equipment and systems — Class B
shipfhorhe equipment of the automatic identification system (AIS) — Part 1: Carrier-sense| time
division multiple access (CSTDMA] techniques (disponible en anglais seulement)

IEC 62320-3:2015, Maritime navigation and radiocommunication equipment and systems —
Automatic identification systems (AlS) — Part 3: Repeater station — Minimum operational and
performance requirements — Methods of test and required test results (disponible en anglais
seulement)

Réglement des radiocommunications de I'UIT, Appendice 18, Tableau des fréquences
d'émission dans la bande d'ondes métriques attribuée au service mobile maritime

Recommandation UIT-R M.1371-5:2014, Caractéristiques techniques d'un systéme
d'identification automatique utilisant I'accés multiple par répartition dans le temps et
fonctionnant dans la bande attribuée aux services mobiles maritimes en ondes métriques
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IALA Recommendation A-126, The Use of Automatic Identification System (AIS) in Marine
Aids to Navigation

3 Termes, définitions et abréviations

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

3.11
aide$ a la navigation
AtoN

dispgsitif ou systéme externe aux navires congu et utilisé pour améliorer la navigatign en
toute| sécurité et efficace des navires et/ou le trafic maritime

Note a l'article: L’abréviation "AtoN" est dérivée du terme anglais développé correspondant "Afds to
Naviggtion".

3.1.2
Message 21
rapport des aides a la navigation émis par une station AlS via la-liaison de données VHF

3.1.3
aides$ a la navigation AIS réelles
statign d'aides a la navigation AIS située physiquement\sur le dispositif d'aide a la navigaltion

Note 1 a l'article: La résolution OMI MSC.1/Circ.1473 stipule que des aides a la navigation AIS phys$iques
constifuent un Message 21 qui représente une aide a la navigation physique réelle.

Note 3 a l'article: L’abréviation "AIS" est dérivée\ du terme anglais développé correspondant "Autpmatic
Identification System".

3.1.
aideAl a la navigation AIS synthétiques
Mesgqage 21 émis par une stationlAlS distante du dispositif d'aide a la navigation

Note 1 a l'article: La résolution \OMI MSC.1/Circ.1473 stipule que des aides a la navigation AIS phys$iques
constifuent un Message 21 quiwreprésente une aide a la navigation physique réelle.

3.1.5
aides$ a la navigation AIS virtuelles
mesgage 21 émist'par une station AIS pour une aide a la navigation qui n'existe|l pas
phys|quement

3.2 | Termes abrégés

AES Advanced Encryption Standard (norme de cryptage évolué)

AlIS automatic identification system (systéme d'identification automatique)
BIT built-in integrity test (essais d'intégrité incorporés)

BT bandwidth-time product (produit de la largeur de bande par la durée)

CSTDMA carrier sense time division multiple access (accés par multiplexage temporel et
détection de porteuse)

DGNSS differential global navigation satellite system (systéme mondial de navigation par
satellite différentiel)

EPFS electronic position fixing system (systéme électronique de fixation de position)
EUT equipment under test (matériel en essai)

FATDMA fixed access time division multiple access (accés par multiplexage temporel et
acces fixe)
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GNSS global navigation satellite system (systéme mondial de navigation par satellite)

MMSI Maritime Mobile Service Identity (identité du service mobile maritime)

NRZI non-return to zero inverted (code inversé sans retour a zéro)

OMI Organisation maritime internationale

PER packet error rate (taux d'erreurs de paquets)

Pl presentation interface (interface de présentation)

RAIM receiver autonomous integrity monitoring (contréle autonome de l'intégrité par le
récepteur)

RAT pMA—randem—aceess—tme—divisionrmultipte—aceess<{acees—parmultiptexage—tempeyel et
acces aléatoire)

RF radiofréquence

ROS rapport d'onde stationnaire

Rx réception

SBA$ satellite-based augmentation system (systéme de renforcement'satellitaire)

SOTDMA self-organizing time division multiple access (acces par,multiplexage temporel
auto-organisé)

TDMA time division multiple access (accées par multiplexage temporel)

Tx transmit (émission)

uTC Coordinated Universal Time (Temps universel coordonné)

VDL VHF data link (liaison de données VHF)

VHF very high frequency (onde métrique)

4 Description

4.1 | Types de stations d'aides a la;navigation AIS

Le Tableau 1 définit trois types de«stations d'aides a la navigation AIS. Ces stations pedivent
évenfuellement comporter des-capacités supplémentaires comme cela est défini daps la

colorine Remarques. Le Tableau 2 décrit |'utilisation des messages.
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Tableau 1 — Description des stations d'aides a la navigation AIS

Station d'aides

Station d'aides

Station d'aides

Exigences a la navigation a la navigation a la navigation Remarques
AIS de type 1 AIS de type 2 AIS de type 3
Récepteur

Récepteur VDL

Deux processus
de réception
pour le mode

uniqguement pour
les fonctions de

Pas de récepteur requéte, de

Lorsque I'accés RATDMA
n'est pas utilisé, un seul
processus de réception

configuration ou autonome est exigé pour le mode
9 (RATDMA) autonome.
de commande
Messages émis 21 Voir Tableau 2.
Modé¢ d'acces pour le FATDMA &
Mesdage 21 FATDMA FATDMA RATDMA
Mod¢ d'acces pour des
messgages autres que
le Méssage 21, FATDMA FATDMA FATDMA & | csTDMAN(Type 3)
» } RATDMA
lorsqu’il est mis en
ceuvfe
Sentences types du Tableau 14 sfini i
MétHode de yp u u Définie par le fabricar|t au
) moyen de sentences
configuration / Tableau 14 t t e tuell t 3
comimunication Iypes et eventueliement a
Interface physique définie par le fabricant l'aide de blocs TAG.
Les caractéristiques
Interface de . . oA . . ) . :
L Au moins une interface doit étre fournie par e fabricant électriques et physiques
cominunication h C ) . A e
hysjque pour essai. Non exigée en fonctionnement. dowen_t étre définies gar
phy le fabricant.
Puisgance d'émission Puissance nominale dexd2,5 W Tell(_-:‘ que définie par le
fabricant
Cap4cité de I'émetteur Agiles en fréquence Fréquence unique
Aidep a la navigation
synthétiques et Non“exigées Oui
virtuglles
Disppsitif de . Position reconnue
posifionnement ERFS et position reconnue uniquement (pas d'EHFS)
Synghronisation UTC UTC Direct U,TC indirect ou
sémaphore (Type 3)
Attriution Ne doivent pas répondre aux messages d'attribution 16
et 23
Intertoaation Doivent répondre uniquement avec le Message 21 de la
9 MMSI des aides a la navigation AIS réelles.
MMSI = 000000000
Aucune programmation configurée
Aucune aide a la navigation virtuelle configurée
Réglpge’en usine Paramétres de radiocommunications configurés selon le
initialpar défaut Tableau 6

Pas de position reconnue
Clé de cryptage = zéro partout

Bits d’état des aides a la navigation = zéro partout
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Tableau 2 — Utilisation des messages VDL

N° de Nom du message Réf. R/P R/P Sortie T T Commentaire
message
M.1371-5| Type 2 | Type 3 Pl Type Type 3
1&2
0 Non défini Aucune [Non Non Non Non Non Réservé pour utilisation
ultérieure
1 Rapport de position [A8-3.1 Non Oui Oui Non Facultatif |Evaluation exigée de I'état de
(programmeé) communication si le RATDMA
est activé
Mis—ereetrvre—tRieiement pour
la répétition des mpssages
AIS-SART actifs
2 Rapport de position [A8-3.1 Non Oui Oui Non Non Evaluation, exigée|de I'état de
(attribue) commuhication si|le RATDMA
est.active
3 Rapport de position [A8-3.1 Non Oui Oui Non Non Evaluation exigée (le I'état de
(en cas communication si lp RATDMA
d'interrogation) est activé
4 Rapport de station |A8-3.2 Non Oui Oui Non Non Evaluation exigée (le I'état de
de base communication si le RATDMA
est activé
5 Données statiques |A8-3.3 Non Non Oui Nofa Non
et relatives au
voyage
6 Message binaire A8-3.4 Facultatif [Facultatif |Oui Facultatif [Facultatif Uniquement si adr¢ssés a sa
adressé propre station y compris les
MMSI virtuelles asgociées a
cette station, ou 0
7 Acquittement A8-3.5 Facultatif [Facultatif |Facultatif [Non Facultatif
binaire
8 Message diffusé A8-3.6 Non Non Oui Facultatif [Facultatif
binaire
9 Rapport SAR type |[A8-3.7 Non. Oui Oui Non Non Evaluation exigée fle I'état de
de position communication si le RATDMA
d'aéronef est activé
10 UTC et recherche |A8%3.8 Non Non Facultatif |[Non Non
de date
11 UTC/ Réponse de_ |A8-3.9 Non Non Facultatif [Non Non
date
12 Message relatif a la |A8-3.10 [Non Facultatif [Oui Facultatif [Facultatif [Uniquement si adr¢ssés a sa
sécurité adressé propre station y compris les
MMSI virtuelles asgociées a
cette station, ou 0
13 Acquittement relatif [A8-3.11 |Non Facultatif [Facultatif |[Non Facultatif
a la sécurité
14 Message diffusé A8-3.12 |Non Facultatif [Oui Facultatif [Facultatif
relatif a la sécurité
15 Interrogation A8-3.13 [Facultatif [Facultatif |[Facultatif [Non Non Doivent répondre uniquement
avec le Message 21 de la
MMSI des aides a la navigation
AIS réelles
16 Commande de A8-3.14 |Non Non Facultatif |[Non Non
mode attribuée
17 DGNSS A8-3.15 |Non Facultatif [Facultatif |[Non Non
18 Rapport type de A8-3.16 [Non Oui Oui Non Non Evaluation exigée de I'état de

position des
matériels de classe
B

communication si le RATDMA

est activé
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N° de Nom du message Réf. R/P R/P Sortie T T Commentaire
message
9 M.1371-5| Type 2 | Type 3 Pl Type Type 3
1&2
19 Rapport étendu de |A8-3.17 |Non Non Facultatif [Non Non
position des
matériels de classe
B
20 Message de gestion|[A8-3.18 |[Non Non Facultatif [Non Non
des liaisons de
données
21 Rapport des aides |A8-3.19 |Non Non Oui Oui Oui
a la navigation
22 Message de gestion|A8-3.20 |[Non Non Facultatif [Non Non
des canaux
23 Commande A8-3.21 |Non Non Facultatif |Non Non
d'attribution de
groupes
24 Rapport de A8-3.22 [Non Non Oui Non Non
données statiques
(intervalle de temps
unique, deux
parties)
25 Message binaire a |A8-3.23 [Facultatif |Facultatif |Oui Ouj Oui Uniquement si adr¢ssés a sa
intervalle de temps propre station y compris les
unique MMSI virtuelles asgociées a
cette station, ou 0
26 Message binaire a |[A8-3.24 (Facultatif [Oui Oui Oui Oui Evaluation exigée {le I'état de
intervalle de temps communication si |l RATDMA
multiples est activé
Uniquement si adr¢ssés a sa
propre station y compris les
MMSI virtuelles asgociées a
cette station, ou 0
27 Message diffusé A8-3.25 |Non Non Facultatif |INon Non
AIS a longue
distance
28 a 63 Non défini Aucuné jNon Non Non Non Non Réservé pour utilisption
ultérieure
Légende:
R/P: Réception et traitement) internes, par exemple préparation pour sortie PI, traitement des information)s regues et
utiligation interne de\ces derniéres.
O: Contenu de message de sortie via Pl au moyen de messages VDM PI
T: Emigsion parsa’propre station: "Oui" = exigé; "Non" = ne doit pas é&tre émis
INF: Géngration.de message VDL via Pl au moyen d'un message VDM PI pour information uniquement. Cette fonction peut
étre|supprimée par le réglage de la configuration.

4.2 Station d'aides a la navigation AIS de type 1
4.2.1 Caractéristiques
4211 Généralités

Une station d'aides a la navigation AIS de type 1 n'a pas de récepteur. Elle émet des
messages sur les intervalles de temps FATDMA indiqués dans sa configuration. La Figure 1
représente le schéma de principe fonctionnel d'une station d'aides a la navigation AIS de

type 1.
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Station d’aides a la navigation AIS de type 1

EPFS

Configuration

Contrdleur Emission AIS

- »)

I

| 1

| . .

| Dispositif

| d’horloge et de

" synchronisation

1 BIIT Alimentation

I

I

IEC

Figure 1 — Schéma de principe fonctionnelkd'une station
d'aides a la navigation AIS de-type 1

Les garactéristiques de la station d'aides a la navigation AIS de type 1 sont les suivantes

e émissions par I'accés FATDMA,;
e pgs de capacité de réception, par conséqguent, la station:

ne peut pas étre configurée via la VDL,

ne peut pas se synchroniser avec‘d'autres stations;

=

. terface de configuration définié-par le fabricant;
e plissance nominale de I'éméiteur de 12,5 W ou telle que définie par le fabricant;

e émission sur deux canaux«
4.2.1].2 Controleur

Le cgntroleur rédige e Message 21 et assure le bon fonctionnement de la station d'aidesg a la
navidation AIS_sut'la VDL.

4.2.113 Dispositif d’'horloge et de synchronisation

Ce d|spositif fournit I’heure et la synchronisation au contréleur.

4.2.1.4 Alimentation

Elle génére les tensions internes.

4215 BIIT

Les essais d’intégrité incorporés (BIIT) doivent assurer le contréle d’intégrité.

4.2.1.6 EPFS

Le systéme électronique de fixation de position (EPFS) fournit la position actuelle du dispositif
d’aides a la navigation.
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4.21.7 Configuration

Interface utilisée pour configurer la station d’aides a la navigation AlS.

4.2.2 Capacité

La station d’aides a la navigation AIS de type 1 est capable d’émettre le Message 21 par
I'accés FATDMA.

4.2.3 Variantes

Outrg¢ le Message 21, le contrOleur doit composer des messages de sortie facultalifs a
transmettre a la VDL par I'accés FATDMA comme cela est décrit dans le Tableau 3. Aucun
autrg message n’est admis. De méme, il convient que la station d’aides a la navigation A|S de
type [I| ne réémette pas le message binaire adressé (Messages 6 et 12). Il convient de rggler
le nombre de nouvelles tentatives sur 0.

Tableau 3 — Synthése des messages facultatifs d’une'station
d’aides a la navigation AIS de type 1

1D du Nom du message Description du messageé Exemples d’application
mes$sage
6 Message adressé binaire Données binaires pourdne Contrdle de la lanterne, de
communication adressée I'alimentation, etc., du
dispositif d’aides a la
navigation
8 Message diffusé binaire Données binaires pour une Données météorologiquef et
commupication diffuse hydrologiques
12 Message relatif a la sécurité Donnees relatives a la sécurité Avertissement de tout
adressé pour une communication dysfonctionnement du
adressée dispositif d’aides a la
navigation
14 Message relatif a la sécurité Données relatives a la sécurité Avertissement de tout
diffuse pour une communication diffuse | dysfonctionnement du
dispositif d’aides a la
navigation
25 Message binaire, a intervalle Données binaires pour une Rapport d’état
de temps unique communication adressée ou
diffuse

4.2.3(2 Méthode de configuration

La station-d’aides a la navigation AIS de type 1 peut étre configurée a I'aide de sentences de
configurdtion types (IEC 61162-1 et comme décrit dans la norme NMEA 0183:juin 2012).

4.2.3.3 No EPFS

Le systeme EPFS peut ne pas étre exigé lorsqu’une position reconnue est utilisée.

4.2.3.4  Emetteur TDMA (Emission Tx)

L’émetteur TDMA peut fonctionner sur un seul canal.

4.2.3.5 Interface externe

La ou les interfaces externes peuvent étre utilisées pour la communication avec les dispositifs
externes (par exemple, lanterne et alimentation du dispositif d’aides a la navigation,
instruments hydrologiques et météorologiques, etc.).
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4.2.3.6 Aides a la navigation synthétiques et virtuelles

La station d’aides a la navigation AIS peut étre capable d’émettre le Message 21 pour des
aides a la navigation AIS synthétiques et virtuelles.

4.3 Station d'aides a la navigation AIS de type 2
4.3.1 Caractéristiques

Une station d’aides a la navigation AIS de type 2 émet sur des intervalles de temps FATDMA.

Une pour
les messages contenant des sentences de configuration (voir NMEA 0183:juin 2042). La
Figune 2 représente le schéma de principe fonctionnel d'une station d'aides a la¢navigation

AIS (e type 2.

Station d’aides a la navigation AIS de type 2

EPFS Emission AIS

T

Commande Rx

Configuration Contrdleur

Interface externe

f

|

|

|

| Dispositif

1 d’horloge et.de
I synchronisation
|

|

|

|

Alimentation

IEC

Figure 2 — Schéma de principe fonctionnel d'une station
d'aides a la navigation AIS de type 2

Les garactéristiques de la station d'aides a la navigation AIS de type 2 sont les suivantes

e émissions par I'acces FATDMA,;

e capacité limitée du récepteur, par conséquent, la station ne peut pas maintenir| une
cartographie des intervalles de temps et ne peut pas utiliser le mode d’accés RATDMA;

e interface de configuration définie par le fabricant;
e puissance nominale de I'émetteur de 12,5 W ou telle que définie par le fabricant;

e émission sur deux canaux.
4.3.2 Capacité

Une station d’aides a la navigation AIS de type 2 dispose des capacités d’une station d’aides
a la navigation AIS de type 1, auxquelles s’ajoute un récepteur de commande.
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Récepteur de commande

2016

Le récepteur d’'une station d’aides a la navigation AIS de type 2 doit fonctionner sur un canal
AIS uniquement pour les fonctions de commande.

4.3.4

Variantes

Les variantes de stations d’aides a la navigation AIS de type 2 comprennent toutes les
variantes de stations d’aides a la navigation AIS de type 1 décrites dans le Tableau 3.

4.4

Station d'aides a la navigation AIS de type 3

4.4.1
Les

type
de pr

Les @

Caractéristiques

Capacités de réception et d’émission AIS d’une station d’aides a la navigation Al

S de

3 sont conformes a la recommandation UIT-R M.1371. La Figure 3 représente le schéma

Alimentation
BIIT

incipe fonctionnel d'une station d'aides a la navigation AIS de type 3.
:- Station d’aides a la navigation AIS de type 3 1
1
! I
' I
! EPFS Emission AIS [
! I
1 ¢ 1
' I
| Récgeption AIS |
: Configuration Contréleur I
1
linterface externe |
ol Aainininieieinieieteelef q Réception AIS |
i I
1
Dispositif 1
d’horlogeet de 1
1
1
1
|
1

|
|
|
|
1 svnchroenisation
|
|
|
|

Figure 3 — Schéma de principe fonctionnel d'une station
d'aides a la navigation AIS de type 3

aracteristiques de la station d'aides a la navigation AIS de type 3 sont les suivantes

e C

p:\r\iféc de rér‘npfinn surles deux canaux AIlS
H

e émissions par I'acces FATDMA.

4.4.2

Capacité

Une station d’aides a la navigation AIS de type 3 dispose de la capacité d’'une station d’aides
a la navigation AIS de type 1, a laquelle s’ajoutent des récepteurs AlS.

4.4.3

Récepteur AIS (Réception AIS)

La station d’aides a la navigation AIS de type 3 doit comporter deux processus de réception
AIS (TDMA) destinés a produire et maintenir une cartographie des intervalles de temps
assurant une interaction autonome avec la VDL.
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4.4.4 Variantes
4.4.41 Généralités

Les variantes de stations d’aides a la navigation AIS de type 3 comprennent toutes les
variantes de stations d’aides a la navigation AIS de type 1 et de type 2, avec les ajouts de
4442, 4443et4.44.4.

4.4.4.2

Outre le Message 21, le contréleur compose des messag

Capacité supplémentaire du contréleur

mettre

a la \DL—comme-cela—est-dec danslteTableaudAucunautre-messags auf la
répéfition des messages SART, voir 5.4.
Tableau 4 — Synthése des messages facultatifs d’'une station
d’aides a la navigation AIS de type 3
ID|du Nom du message Description du message Exemples d’application
mespage
6 Message adressé binaire Données binaires pour une Contréle des matériels d’aide a
communication adressée la/mavigation
7 Message d’acquittement binaire | Acquittement de message
binaire adressé
8 Message diffusé binaire Données binaires pour une Données météorologiques ¢t
communication diffusée hydrologiques
12 Message relatif a la sécurité Données relatives a la sécurité | Avertissement de tout
adressé pour une commudication dysfonctionnement du dispgsitif
adressée d’aides a la navigation
13 Message d’acquittement relatif a | Acquittement de message relatif
la sécurité a la sécurité adressé
14 Message relatif a la sécurité Données relatives a la sécurité | Avertissement de tout
diffusé pour une communication dysfonctionnement du dispgsitif
diffusée d’aides a la navigation
25 Message binaire a intervalle’de” | Données binaires pour une Rapport d’état
temps unique communication adressée ou
diffusée
26 Message binaire a intervalle de |Données binaires pour une Rapport d’état
temps multiples communication adressée ou
diffusée
4.4.43 Mode.d’accés
4.4.431 Message 21
Emispion’par 'accés FATDMA ou RATDMA.

4.4.4.3.2

Messages autres que le Message 21

Pour chaque message autre que le Message 21, la station d’aides a la navigation AIS de
type 3 peut utiliser 'acces FATDMA, CSTDMA ou RATDMA.

4.4.4.4

Synchronisation indirecte et sémaphorique

Une station d’aides a la navigation AIS de type 3 peut éventuellement se synchroniser sur
d’autres stations AIS au moyen d’'une synchronisation indirecte UTC ou sur d’autres stations
AIS utilisées comme sémaphore.
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4.5 Configuration directe facultative via la VDL (types 2 et 3)

Une station d’aides a la navigation AIS peut étre configurée via la VDL en utilisant les
Messages 6 ou 25 avec les données binaires cryptées définies dans ’Annexe A.

La station d’aides a la navigation AIS doit tenter de décrypter les données binaires et vérifier
qu’elle est le destinataire prévu du message avant tout traitement ultérieur de ce dernier (voir
Tableau 5).

Un cryptage AES d’une longueur de clé de 128 bits permet de crypter les données de
configuration sur la VDL. Le fabricant peut mettre en ceuvre une clé plus longue. Cette
dispgsition doit étre mentionnée dans le manuel.

4.6 | Configuration facultative via la VDL en utilisant le chainage (type 3)

Une thaine de stations d’aides a la navigation AIS permet la communication_éntre une sfation
AIS de configuration et des stations d’aides a la navigation AIS qui pguvent ne pas| étre
capaples de communiquer directement avec la station AIS de configuration. Les messages
sont fransmis d’une station a 'autre jusqu’au destinataire prévu, voir Figure 4.

Ce cpncept exige qu’une station d’aides a la navigation AIS cofnaisse les autres stdtions
d’aidps a la navigation AIS présentes dans la chaine, a savoir,'sa station parent et toutes les
statigns enfants qui lui sont inférieures dans la chaine. Upée *station parent" est une sfation
proche de la station AIS de configuration. Une "station enfant” est une station éloignée d’une
statign AIS de configuration. Afin d’éviter toute réémission inutile des messages, chaque
statign d’aides a la navigation AIS dans une chaine ne doit comporter qu’une seule station
paremt, mais peut comporter plusieurs stations_.enfants (y compris toutes les aides|a la
navidation AIS synthétiques et virtuelles).

Le Message 6 ou 25 permet le transfertidu champ binaire crypté. La chaine dans| son
ensemble est censée comporter la mémerclé de cryptage. L'ID source et les champs "MMSI
des pides a la navigation" du Message 6 ou 25 permettent de déterminer si le message
provient d’'une station parent ou enfant. Dans le cas contraire, le message regu est plors
ignorg.

Lorsque le Message 6 est Uutilisé, I'ID destination doit étre la MMSI de sa propre statign ou
zéro[ S| I'ID destination est.nulle, le message ne doit pas étre traité a moins que I'lD squrce
soit Ip station parent.

Le champ de données binaires crypté est décrypté afin d’obtenir I'ID fonction et le champ
"MM$I des aidé€s>a la navigation". Si I'ID source du message est défini sur I'ID de la sfation
parenmt et I'ID_ fonction est une configuration, une demande de renseignement ou une fongtion,
et si|la MMSI de la station d’aides a la navigation AIS se situe dans la chaine, le message
doit glors-étre réémis, I'ID source étant défini sur sa propre MMSI. Si I'ID source du message
est dgfini sur une MMSI enfant et si I'ID fonction est une réponse a une requéte, le message
doit alors étre réémis, I'ID destination étant défini sur la MMSI parent. Toute autre
combinaison de MMSI connues ou inconnues est ignorée (voir Tableau 5).

La station d’aides a la navigation AIS doit tenter de décrypter les données binaires et vérifier
gu’elle-méme, ou l'une de ses stations enfants, est le destinataire prévu du message avant
tout traitement ultérieur de ce dernier.
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ID source
enfant

Transmettre a
la station parent

Oui
“MMSI des AtoN”

= sa propre station

MMSI
source parent

Non Oui

“MMSI des AtoN”

=MMSI enfant

Figure 4 — Arbre décisionnel de configuration VDL
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Tableau 5 — Configuration des stations d’aides a la navigation AIS via la VDL

ID Type de message "MMSI des aides Action par sa propre station

source selon I’'ID fonction a la navigation”

du Tableau donné issue du champ
en A1 binaire crypté

Parent Réponse a une Toute station Ignorer
requéte

Parent Configuration, Pas sa propre Vérifier que I'ID destination= propre MMSI ou 0°, puis
fonction ou station vérifier que le destinataire prévu est une station enfant
demande de et réémettre le message avec I'ID source défini sur la
renseignement MMSI de sa propre station.

Parent Configuration ou Sa propre station Vérifier que I'ID destination= propre MMSI ou 02 \plis
fonction traiter

Parent Demande de Sa propre station Vérifier que I'ID destination= propre MMSL o0 °, plis
renseignement envoyer une réponse avec "MMSI des aides a la

navigation" = Sa propre station

Enfapt Réponse a une Toute station Réémettre le message a I'intention’de€’ la station pafent
requéte sans modifier la "MMSI des aides a’la navigation"

Enfapt Configuration, Toute station Ignorer
demande de
renseignement ou
fonction

Autrg @ Configuration ou Sa propre station Vérifier que I'ID d&stination= sa propre station P, pufs
Fonction traiter

Autrg @ Demande de Sa propre station Vérifier qde’I'lD destination= sa propre station ?, pufs
renseignement envoyefune réponse avec "MMSI des aides a la

navigation" = Sa propre station
Autrg @ Tout message Pas sa propre lgnerer
station
2 Autre désigne toute MMSI qui n’est ni parent ni enfant

<

érifier uniguement en cas d’utilisation du Message 6

5 Exigences concernant les stations d’aides a la navigation AlIS

5.1 Couche physique

511 Exigences.concernant I’émetteur

5.1.11 Canaux

La station d’aides a la navigation AIS doit fonctionner sur deux canaux, a savoir le canal 1 et
le capal 2; dans la bande de service mobile maritime VHF, en utilisant une largeur de bande
de 2% KHZz, selon le Réglement des radiocommunications de I'UIT, Appendice 18.

5.1.1.2 Variantes des canaux

Les stations d’aides a la navigation AIS de type 1, de type 2 et de type 3 peuvent émettre sur

un seul canal uniquement, le canal 1 ou le canal 2.

5.1.1.3

Réglages des paramétres

IEC 62320-2:2016 © IEC 2016

Le Tableau 6 et le Tableau 8 sont issus de la recommandation UIT-R M.1371. lIs indiquent les
parametres exigés pour une station d’aides a la navigation AIS. Pour la signification des
symboles et toute information supplémentaire (notes de bas de page), voir la section
appropriée de la recommandation UIT-R M.1371.
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Tableau 6 — Réglages des paramétres exigés pour une station
d’aides a la navigation AIS

Symbole Nom du paramétre Réglage (FATDMA, RATDMA) Réglage (CSTDMA)
PH.RFR Fréquences régionales Deux canaux entre 156,025 MHz et 162,025 MHz
PH.AIS1 Canal 1 (canal par défaut 1) 161,975 MHz

PH.AIS2 Canal 2 (canal par défaut 2) 162,025 MHz

PH.BR Débit binaire 9600 bits/s

PH.TS Séquence d’apprentissage 24 bits

PH.TIST Temps d’établissement de I'émetteur <1,0 ms <313 us

(puissance d’émission a 20 % de la
valeur finale. Fréquence stable a

+1,0 kHz de la valeur finale). Essai a la
puissance d’émission déclarée par le

fabricant

Durée de rampe descendante < 832 us <313 ps
Durée d’émission <80 ms <23 333 pus|
Retard d’émission Pas de retard 2 083 pus
Puissance de sortie de I'émetteur 12,5 W ou telle que définie par le fabricant

En outre, les constantes de la couche physique de la station d’aides a la navigatior] AlS
doivgnt étre conformes aux valeurs données dans le Tableau 7 et le Tableau 8.

Tableau 7 — Réglages exigés des constantes de la couche physique

Symbole Nom du paramétre Valeur
PH.QE Codage de données NRZI
PH.AEC Correction d’erreurs sarnswoie de retour Non utilisé
PH.IL Entrelacement Non utilisé
PH.BS Brouillage de bits Non utilisé
PH.NIOD Modulation GMSK a largeur de bande adaptée

Tabléau 8 — Parameétres de modulation de la couche physique
de la station d’aides a la navigation AIS

Symbole Nom Valeur
PH.TIXBT Emission BT- produit 0,4
PH.RXBV Réception BT- produit 0,5
PH.MI Indice de modulation 0,5

5.1.1.4 Arrét de I’émetteur

L’arrét automatique de I’émetteur doit garantir que I’émission ne dure pas plus de 2 s. Cet
arrét doit étre indépendant de tout logiciel.

5.1.1.5 Caractéristiques de I’émetteur

Il convient d’appliquer les caractéristiques techniques spécifiées dans le Tableau 9 a
I’émetteur TDMA.
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Tableau 9 — Caractéristiques minimales exigées pour I’émetteur TDMA

2016

Parameétres de I’émetteur

Exigences

Erreur de puissance de la porteuse

+1,5 dB (normale), +3 dB (extréme)

Erreur de fréquence de la porteuse

+500 Hz (normale), 1 000 Hz (extréme)

Masq

ue de modulation a intervalles

-25 dBc Afc < £10 kHz
-60 dBc +25 kHz < Afc < 62,5 kHz

Séquence d’essai de 'émetteur et

exact

itude de modulation

< 3400 Hz pour les bits 0, 1 (normale et extréme)

2400 Hz + 480 Hz pour les bits 2, 3 (normale et extréme)

2400 Hz £ 240 Hz pour les bits 4... 31 (normale, 2400 Hz + 480 Hz
extréme)

Pour les bits 32 ...199

1740 Hz £ 175 Hz (normale, 1740 Hz + 350 Hz extréme) peur un mot
bits 0101

2400 Hz + 240 Hz (normale, 2400 Hz + 350 Hz extféme) pour un moti
bits 00001111

f de

f de

Puisg
fonct

ance de sortie de I’émetteur en
on du temps

Puissance comprise dans le masque représehté'a la Figure 5 et les
temporisations données dans le Tableau 12

Emis

bions parasites

—36 dBm 9 kHz... 1 GHz
-30 dBm 1 GHz... 4 GHz

5.1.2

Il co

récepteurs TDMA.

Exigences concernant le récepteur

hvient d’appliquer les caractéristiques techniques spécifiées dans le Tableau 10

aux
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Tableau 10 — Caractéristiques exigées pour le récepteur

Résultat Type 3 (récepteur TDMA) Type 2 (récepteur de commande)
exigé
Parameétre du (PER Max
récepteur P i i
P ou niveau Signaux utiles Signaux non Signaux utiles Signaux non
absolu en désirés désirés
dBm)
Sensibilité 20 % =107 dBm normal -97 dBm normale | -
-104 dBm normal -94 dBm normale
avec un decalage avec un decalage
de + 500 Hz de +500 Hz
-101 dBm -91 dBm extréme
extréme
Erreyir a des 2% =77 dBm - =77 dBm -
nivegux d’entrée
Sleves 10 % -7 dBm - -7 dBm -
Réjeftion co- 20 % -101 dBm -111 dBm -91 dBm -107 dBm
canal
-111 dBm avec -107 dBm avec
un décalage de un décalag¢ de
+1000 Hz +1000 Hz
Sélettivité pour 20 % -101 dBm -31 dBm -91 dBm -31 dBm
le canal adjacent
Réjeftion des 20 % -101 dBm -31.dBm -91 dBm -31 dBm
répopses
parapites
Réjeftion des 20 % -101 dBm -36 dBm -91 dBm -36 dBm
répopses
d’intgrmodulation
Blocage et 20 % -101 dBm -23 dBm -91 dBm -33 dBm
désensibilisation
(< 5 MHz) (< 5 MHz)
-15 dBm -25 dBm
(> 5 MHz) (> 5 MHz)
Emigsions -57 dBm - - - -
parapites Qu. moins
(9 kHz-
1 GHz)
-47 dBm
ou moins
(- GHz-
4 GHz)
5.1.3 Puissance consommée

Le fabricant doit indiquer la puissance moyenne consommée par la station d’aides a la
navigation AIS dans des conditions d’essai définies.

5.1.4 Exigences environnementales

Le fabricant doit déclarer la catégorie de durabilité et de résistance aux conditions
environnementales (par exemple, durabilité et résistance a I'environnement, émissions
électromagnétiques et immunité a I’environnement électromagnétique) pour le matériel en
essai comme cela est spécifié dans I'|EC 60945.
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5.2 Couche liaison de données
5.2.1 Généralités

La couche liaison de données spécifie la fagcon dont les données doivent étre formatées et
émises sur la VDL.

Les exigences relatives a la couche liaison de données sont issues de la recommandation
UIT-R M.1371.

5.2.2 Messages AIS

5.2.211 Format et contenu du Message 21
5.2.211.1 Bits d'état des aides a la navigation

La gtation d’aides a la navigation AIS doit diffuser le Message 21~ défini dans la
recommandation UIT-R M.1371. Dans le Message 21, les bits d’état (7 6y5"4 3 2 1 0)|sont
numerotés du bit 7 représentant le bit de poids fort au bit 0 représentant-le 'bit de poids faible.
Les frois premiers bits (c’est-a-dire 7, 6 et 5) doivent servir a définir'un ID page. Ce dégrnier
peut [varier entre 0 et 7, ce qui autorise 8 pages. L'ID page 0 ne'doit pas étre utilisé|pour
I’application régionale/internationale.

L’Annexe B définit les pages de bits d’état des aides a la nayvigation.

5.2.2(1.2 Message d’aides a la navigation AIS virtuelles et synthétiques

Une gtation d’aides a la navigation AIS, lorsqu’ellendiffuse le Message 21 pour des aideg a la
navidation virtuelles et synthétiques, doit utiliser les MMSI attribuées aux aides |a la
navidation virtuelles et synthétiques, telles queidiffusées dans la méme série pour les staftions
d’aides a la navigation AIS réelles. Pour les messages d’aides a la navigation| AIS
synthétiques, le champ de l'indicateur de-répétition doit étre réglé sur 1 afin d’indiquer que le
mesdage est émis d'une position autre que celle prévue dans le message. Toug les
parametres de tous les messages~d’aides a la navigation AIS virtuelles et synthétiques
doivgnt étre configurables.

5.2.212 Messages supplémentaires
Outre le Message 21, Ja;station d’aides a la navigation AIS peut émettre d’autres messages,

confgrmément a la reeommandation UIT-R M.1371. Ces messages sont récapitulés daps le
Tablg¢au 2.

5.2.3 Synchronisation

5.2.311 Généralités

La synchronisation sert a déferminer Tes frames TDMA et Tes intervalles de temps individuels
permettant d’émettre le message AIS dans l'intervalle de temps souhaité. La synchronisation
pour la station d’aides a la navigation AIS doit étre UTC directe.

En cas de perte de la synchronisation UTC directe, la station d’aides a la navigation AIS doit
cesser d’émettre ou se comporter éventuellement conformément aux spécifications du
fabricant.

5.2.3.2 Synchronisation indirecte facultative

En cas d’échec de la synchronisation UTC, la station d’aides a la navigation AIS de type 3
peut utiliser la synchronisation indirecte ou se synchroniser avec une station utilisée comme
sémaphore.


https://iecnorm.com/api/?name=6318ebcdf302dc66ade30b14899c05fb

IEC 62320-2:2016 © IEC 2016 - 143 -

5.2.3

3 Exactitude de la synchronisation

L’erreur de temporisation d’émission, y compris la gigue, de I’AIS des aides a la navigation
doit se situer dans les limites définies dans le Tableau 11, en faisant référence a une
émission théorique définie par la recommandation UIT-R M.1371.

Tableau 11 — Erreur de temporisation maximale admise

5.2.4.

La station d’aides a la navigation AIS doit utiliser 'accés FATDMA~(ou"RATDMA unique

pour

5.2.j Modes d’accés VDL
1

Mode de synchronisation Erreur de temporisation maximale admise
Synchronisation UTC directe + 1 bit (£ 104 pus)
SyrehronisationUFc-indireete +3-bits{+3421s)

Synchronisation par sémaphore + 3 bits (£ 312 ps)

Généralités

le type 3) pour I’émission du Message 21.

Las

tion d’aides a la navigation AIS peut éventuellement, émettre les Messages 6, 7, §

ment

’ 121

13, 14, 25 et 26. La longueur maximale des Messages 6, 8,12 et 14 est de trois intervallg¢s de

temps par message lors de l'utilisation de I'acces FATDMA ou RATDMA (s’il est m

ceuv
uniqu

Afin
temp)

de facon uniforme le temps en minutey heure ou jour, et doit étre un nombre ¢

d’inte

(4]

o m

=2

5.2.4.2 Station d'aides a la navigation AIS de type 3

La sfation d’aidesya.Ta navigation AIS de type 3 doit utiliser 'accés FATDMA et peut uf

I'acc
navig

e). L’acces CSTDMA peut étre utilisé pour Jés)messages a un intervalle de t¢
ement.

He garantir une plage d’intervalles de temps cohérente, la plage valable d’intervallg
5 d’émission de messages est comprise. entre 375 et 3 240 000. L’intervalle doit ré

rvalles de temps. Cette dispositionédonne les intervalles valables suivants:

bcondes: 10, 12, 20, 30;
inutes: 1, 2, 3, 4, 5, 6, 10,42, 15, 20, 30;
bures: 1, 2, 3, 4, 6, 8,.12/ 24.

s RATDMA-'(s’il est mis en ceuvre) pour le Message 21. La station d’aides
ation AlS)de type 3 doit utiliser le mode d’accés VDL défini par sa configuration.

Les

peuvent’ étre émis par I'acces FATDMA, RATDMA ou CSTDMA, s'il est mis en

e€ssages binaires a intervalle de temps unique et les messages relatifs a la séq

s en
Emps

s de
bartir
ntier

iliser
a la

urité

vre.

Lorsqu’ils sont activés, les messages d’acquittement 7 et 13 doivent étre émis 4 s apres
réception des Messages 6 et 12 par I'accés FATDMA, CSTDMA ou RATDMA. En cas
d’activation de l'acquittement, I'émission des messages 6 et 12 doit étre répétée en I'absence
d’acquittement dans un délai de 4 s aprés chaque émission (jusqu’a 3 fois).

5.24

3 Accés FATDMA par VDL

Les réservations d’intervalles de temps effectuées par le Message 20 doivent étre ignorées
lors de la programmation de I'émission FATDMA, dans la mesure ou la station de base peut
les effectuer afin que la station d’aides a la navigation AIS les utilise.
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4 Accés RATDMA par VDL

2016

L'accés RATDMA doit utiliser les intervalles de temps selon la recommandation UIT-R
M.1371.

Les aides a la navigation doivent contréler la VDL pendant 1 min au minimum avant une
émission RATDMA.

Lorsque les récepteurs ne fonctionnent pas de fagon continue, les intervalles de temps
réservés par un Message 20 regcu doivent étre respectés avec une temporisation étendue
comprise entre 12 h et 24 h. De plus, les récepteurs doivent étre actifs pendant 7 min

consgcutives a la mise sous tension et au moins une fois par période de 12 h afin de

perm

L’intg
RATI
aléat
par I’

5.2.

L’ém
I'inte

L’ém
'unit

+1

5.2.j.5 Accés FATDMA et RATDMA par VDL

ttre la saisie des dernieres réservations FATDMA.

rvalle de début définit le premier intervalle de temps de lintervalle\'de séle

pire, ce qui constitue le comportement par défaut lors de la programmation d’émis
acces RATDMA.

.5.1 Temporisation d’émission

btteur doit commencer a émettre par I'activation de Ja-puissance RF aprés le déb
'valle de temps (Tg). L'unité doit atteindre -3 dB avant Tz (voir Figure 5).

btteur doit étre mis hors tension aprés que le dernier bit du paquet d’émission a ¢
£ d'émission; la fin de I'émission nominale gstT,.

ction

DMA. Si l'intervalle de début n’est pas défini, il est alors sélectionné de mapiére

sions

Ut de

juitté

O
Pss ________________________________________
3 dB 'T_§"'
N
R

i D
AN (2] L R——

Ty Tg1 : Tp2 Tg! TFE TGE

T i

! 4 Indica- (R : )
— Sequepce e - :Donnges T CRC Indicateur
d'apprentissage [P ool T de fin

Figure 5 — Masque de la puissance en fonction du temps

IEC

L'accés au support est effectué tel que représenté a la Figure 5 et indiqué dans le
Tableau 12.
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Tableau 12 — Définitions de la temporisation pour la Figure 5

Référence Bits Temps en ms Définition
T, 0 0 Début de I'intervalle de temps d’émission. La puissance ne
doit pas dépasser —50 dB de P_ avant T
Ty 0-6 0-0,624 La puissance dépasse —50 dB de P ¢
Ty Tgy 6 0,624 La puissance doit étre située a +1,5 dB ou -3 dB de P
Tgy 8 0,8324 La puissance doit étre située a +1,5 dB ou -1 dB de P
Te 104-748 10,833 - 77,917 La puissance doit rester située a +1,5 dB ou -1 dB de P
pendant la période Ty, a Te
Te peut varier selon le type de message, le contenu| des
données et les bits de remplissage entre un nombre
minimal de 104 bits pour le message le plus céurt-posfible
(Message 14 et pas de contenu textuel) et une longqueur
maximale de 740 bits pour un message a'trois intervalles
de temps.
T ne doit pas dépasser;
e 236 bits pour un message a umintervalle de temps
e 492 bits pour un message @)deux intervalles de temp$
e 748 bits pour un messagea trois intervalles de tempg
Une station peut occuper au maximum trois intervallds de
temps consécutifs pour une émission continue. |Une
application uniqué’” du temps systéme (amplificgtion,
séquence d’apprentissage, indicateurs, FCS, misq en
mémoire tampon) est exigée uniquement pour un |long
paquet d*émission. Il convient que la longueur d’'un (long
paquet\d’émission ne soit pas supérieure a la londueur
nécéssaire pour le transfert des données; c’est-a-dire|qu’il
convient que ’AIS n’ajoute pas d’élément de remplissage.
Te 112-756 11,667 — 78,787 La puissance doit étre située a -50 dB de P g et rester au-
dessous de cette valeur
Tg 256, 512 26,667 Emission‘a Début de la durée d'émission suivante
ou 768 un intervalle-de
temps
53,333 (Emission a
deuX ntervalles de
temps
80,000 Emission a
trois intervalles de
temps
5.2.4.5.2 Sous-couche liaison de données 1: commande d’accés au support (MAC —
medium access control)
Voir larecommandation UIT-R M 1371 et 5.2 .3 aYallld la Qynr‘hrnnienfinn

5.2.4.5.3 Sous-couche liaison de données 2: service liaison de données (DLS - data
link service)

Voir la recommandation UIT-R M.1371.

5.2.4.5.4 Sous-couche liaison de données 3: entité de gestion de liaison (LME - link
management entity)

Voir la recommandation UIT-R M.1371.
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.6 Mode d’accés CSTDMA par VDL

L’accés CSTDMA doit fonctionner dans la station d’aides a la navigation AlIS conformément a
la recommandation UIT-R M.1371 et étre vérifié par essai conformément a I'lEC 62287-1.
Toutefois, la station d’aides a la navigation AIS est autorisée a utiliser le méme réglage de

puiss

ance d’émission pour CSTDMA, RATDMA et FATDMA.

Toutes les émissions CSTDMA doivent étre limitées a un intervalle de temps.

5.2.5

Mode autonome

5.2.

La sfation d’aides a la navigation AIS doit toujours fonctionner de fagon autonom

déte
confi
les a

5.2.5,

Conf
Mess
inter

La s
signs

5.2.5

5.2.5,

La st
confi

e F
d
u
o
F
S
S

[ ]
Sem =

autre canal;ou

L1 Generalites

miner son propre calendrier d’émission de ses messages sur la base ds
juration. La station doit résoudre automatiquement les conflits de programmation
Litres stations lors de l'utilisation des acces CSTDMA et RATDMA.

2 Intervalle de signalisation du Message 21

brmément a la recommandation UIT-R M.1371, l'intervalle de;signalisation par défa
age 21 doit étre de 3 min. Cet intervalle doit étre configurable par rapport a d’a
alles de signalisation.

lisation du Message 21 lorsque les aides a la navigation sont en position hors tensig

.3 Fonctionnement des canaux

31 Modes de signalisation du Message 21

juré. Comme l'indique la Figure 6 'les émissions doivent étre les suivantes:

bnctionnement en mode A:xllémission du Message 21 varie entre le canal 1 et le ca
Ans une trame suivantesgui représente nominalement un intervalle de signalis
térieur. La mise a jour\du contenu du Message 21 est effectuée pour chaque mess
I

bnctionnement en mode B: le méme Message 21 est émis sur le canal 1 et le canal
iccession rapide)(nominalement 4 s). La premiére émission de chaque Message 21
effectuer seifi'sur le canal, soit sur le canal 2. La seconde émission doit s’effectue

e et
b sa
avec

ut du
utres

ation d’aides a la navigation AIS doit étre configurable afin de réduire l'intervalle de

n.

ption d’aides a la navigation AIS dait'émettre le Message 21 a l'intervalle de signalisjation

nal 2
tion
sage,

P par
peut
r sur

tervalle de signalisation.

bnctionhément en mode C: le Message 21 est émis sur un seul canal, soit sur le canal 1,
bit,sur le canal 2. La mise a jour du contenu du Message 21 s’effectue a chjaque
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Canal 1 --i ------------------------------------------------- i ----------------------- ---
Can.2 | I

Mode A

Intervalle de signalisation

Intervalle de signalisatiw Intervalle de signalisatiﬂ Tgmps

() Le mode B peut

débuter sur le o
cdnal 1 ou le canal 2 Chaque @lreprésente I'’émission du Message 21 IEC

Figure 6 — Modes de signalisation du‘Message 21

5.2.5.3.2 Fonctionnement a un canal pour le Message 21

Les gtations d’aides a la navigation AIS de type 1.et.de type 2 doivent émettre les messlages
sur l¢ canal désigné au moyen des intervalles  detemps FATDMA des trames sélectionnées
dans|la période horaire UTC (conformément ay. mode C, Figure 6).

5.2.6 Systéme électronique de fixation de position
5.2.6.1 Source de position

Un HPFS doit étre utilisé comme source pour la signalisation de position des aides|a la
navigation a moins d’utiliser dne position reconnue.

Si 'HPFS interne est un.récepteur GNSS, il doit satisfaire aux exigences suivantes de la série
IEC 61108: exactitude de position, acquisition, réacquisition, sensibilité du récepteur, plage
dynamique RF, susceptibilité au brouillage, mise a jour de la position, signalisations de
défaillance, indiecations d’état et indicateur d’intégrité, disposition d’'une résolution d’up dix
milligme de minute d’arc et utilisation du systeme de référence WGS 84.

En cas dutilisation d’'un autre type d’EPFS, celui-ci doit alors satisfaire aux exigences fe la
normie dpplicable et utiliser le systéme de référence WGS 84.

5.2.6.2 Systémes de renforcement

L’EPFS peut étre corrigé au moyen de tout systéme de renforcement approprié (par exemple,
SBAS, balise radio DGNSS, évaluation du Message 17, etc.). Le fabricant doit déclarer les
systémes de renforcement qui peuvent étre utilisés et spécifier que le systéme de
renforcement n’altére pas les émissions de Message 21.

Le fabricant doit déclarer si 'EPFS n’est pas en mesure d’étre corrigé.

5.2.6.3 Position non valable

Si le dispositif EPFS n’est pas capable de fournir une fixation de position valable, la position
signalée doit alors étre la suivante: longitude = 181° = non disponible = valeur par défaut et
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latitude = 91° = non disponible = valeur par défaut et le champ d’horodatage doit étre réglé
sur la valeur 63.

5.2.6

4 Controéle de position hors tension

Si le dispositif d’aides a la navigation flottant se situe dans ses limites de position sous
tension, I'indicateur de position hors tension doit étre réglé sur "0" dans le Message 21 émis.

Si la position d’un dispositif d’aides a la navigation flottant est hors tension, la station d’aides
a la navigation AIS doit identifier cet état et I'indicateur de position hors tension doit étre réglé
sur "1" dans le Message 21 émis. L’intervalle de signalisation, lorsque la position de la station

d’aid
(voir

5.2.6]

Un E

Dang
contg
défin
de p
confd
"o").

5.2.7

s a la navigation AIS est hors tension, doit étre déterminé par sa configurn
5.2.5.2).

5 Variantes de la source de position pour les types 1, 2 et 3

PFS n’est pas exigé lorsqu’une position reconnue est utilisée.

ce cas de figure, les champs de latitude et de longitude du Message 21 émis dg
nir la position reconnue, le "type de dispositif de fixation defposition électronique
sur "7" (reconnu), le champ "Indicateur RAIM" est réglé suf>"0", le champ d’indic

ation

ivent
" est
ateur

Dbsition hors tension est réglé sur "0" et le champ "exaectitude de position" est défini

rmément a I'exactitude de position reconnue (c’est-a-direv'1" si supérieure a 10 m,

Essai d’intégrité incorporé

La s

ation d’aides a la navigation AIS doit«eomporter un processus d’essai d’intd

incorporé (BIIT) qui vérifie les conditions décrites dans le Tableau 13. Lorsque des sentg
de configuration types sont utilisées, les conditions d’avertissement/notification doivent

5inon

grité
nces
étre

transmises via une sentence ADS. Le fabricant peut éventuellement produire une senfence
ALR En utilisant I'ID alarme définie dansdle Tableau 13.
L’'ind|cateur de bon état dans les bits d'état des aides a la navigation définis a ’Annexe A doit
étre géfini en cas de détection.des conditions BIIT définies dans le Tableau 13.
Tableau 13 — Réaction de la station d’aides a la navigation AIS aux conditions BI|T
ID AjJarme Condition Réponse de la station d’aides a la navigation AIS
001 AIS: dysfonctionnement d’émission Arrét d’émission
002 AlISy'dépassement de limite de I'antenne | Poursuite de fonctionnement
ROS
003 AIS: dysfonctionnement de canal 1 de Arrét des émissions RATDMA et CSTDMA sur le canjal
réception concerné
004 AIS: dysfonctionnement de canal 2 de Arrét des émissions RATDMA et CSTDMA sur le canal
réception concerné
006 AIS: défaillance générale Arrét d’émission
007 AIS: défaillance de synchronisation Telle que définie par le fabricant
directe
026 AIS: défaillance de 'EPFS Poursuite de fonctionnement
037 AIS: perte de synchronisation Telle que définie par le fabricant
038 AIS: défaillance de I'entrée DGNSS Poursuite de fonctionnement
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5.3
5.3.1

Méthode de configuration

Généralités

La méthode de configuration doit étre telle que définie par le fabricant et conservée dans une
mémoire non volatile.

La configuration peut utiliser des sentences de configuration types, soit directement, soit via
la VDL. Une requéte de la clé de cryptage n’est pas admise. La méthode de configuration

doit:

O WO 00 O

—

(s

anficuirar o ~onta
P gor-cr—Te—Comte

pnfigurer les paramétres d’émission pour le Message 21 et les autres messages pr
narge par le fabricant;

bnfigurer le comportement de la station d’aides a la navigation AIS en cas-de per
nchronisation;

bnfigurer le comportement de la station d’aides a la navigation AlS/en position
nsion.

Le fgbricant doit prévoir un moyen de vérifier les informations de;configuration et de ve

de la

5.3.2

5.3.2,

LeT
des
les
NME

Ces
confi

station d’aides a la navigation AIS.

Variante pour les types 1,2 et 3
1 Généralités

bleau 14 donne une vue d’ensemble des sentences qui peuvent servir a la configur
pplications d’aides a la navigation AlS. Ilkeomprend les sentences de I'lEC 61162
sentences spécifiques aux aides a .la navigation AIS données dans la n
A 0183:juin 2012.

Eentences types doivent étre mises en ceuvre pour fournir au moins une méthode tyq
juration. Les sentences qui.prennent en charge une fonction facultative non mis

ceuvile ne sont pas exigées.

Ces
comr
exclu

sentences peuvent ,étre mises en oeuvre a l'aide d’'une interface distincte
hunique avec l‘aide. & la navigation au moyen d'une méthode de communic
sive.

is en

e de

hors

rsion

ation
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orme
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ation
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Tableau 14 — Sentences types

Données de Entrée NAK Sortie Description / Remarques
formatage exigé
de Type | Type | Type avec Type | Type | Type
sentences 1 2 3 entrée 1 2 3
non
valable
ABK X X X Message d’acquittement
ABM X X X N Message binaire adressé
ACF X X X Y Q Q Q Configuration générale de
station d'aidac 3 1o nauiga iOn
AIS
ACG] X X X Y Q Q Q Configuration générale
étendue de station d’aideq a la
(ACR)® navigation AlS
AFB X X X Y Forcer la diffusion
AID X X X Y Q Q Q Configurer ou modifier la
MMSI
BBM X X X N Méssage binaire de diffusijon
CBRJ-® X X X Y Q Q Q Configurer les taux de
c diffusion pour les messagegs
(AAR) de stations d’aides a la
navigation AlS.
CEK X X Y Définir la clé de cryptage
(AKH)®
COP] X X Y Q Q Temps de mise sous tensipn
du récepteur
(ARW)®
DCR Y Q Q Q Capacité de fonction de
c station d’aides a la navigafion
(AFQ) (voir Tableau 15)
FSR X X Facultatif
MEBP X X X Y Retransmission de charge|
utile de messages
(MPR)® 9
NAK X X X Sortie en cas de non-
exécution d’'une commandg
SPO X X Y Q Q Facultatif
VDM X X Message de liaison de
données VHF
VDO X X X Message de liaison de
données VHF propre au nfvire
VER Y Q Q Q Version
VSI % X% Facuttatif

X: Indique I'entrée ou la sortie de la station d’aides a la navigation AIS.

Q: Indique que la sentence peut faire I'objet d'une demande externe en utilisant la méthode de requéte type
donnée dans I'lEC 61162-1.

a8  Pour 'indice de I'ID Message dans les sentences AFB, CBR et MEB, l'interprétation suivante s’applique:
pour les programmations normales, un indice de I'ID Message de 1... 7 doit étre utilisé et 0 doit étre utilisé
pour les cas spéciaux tels que les messages simples.

CBR utilise des intervalles de temps au lieu de secondes pour la définition de I'intervalle de temps RATDMA.

¢ Les données de formatage de sentences entre parenthéses sont des sentences traditionnelles qui ont
exécuté une fonction analogue, mais il convient de ne pas les utiliser pour les nouvelles conceptions (voir
NMEA 0183:juin 2012).
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Tableau 15 — Capacités DCR

Position binaire Capacité
0 Type 1
1 Type 2
2 Type 3
3 FATDMA
4 RATDMA
5 CSTDMA
6 Message de configuration VDL directe 6
7 Message de configuration VDL directe 25
8 Configuration VDL de chainage
9 UTC Indirect
10 Message 6/7
11 Message 8
12 Message 12/13
13 Message 14
14 Message 25
15 Message 26
16 Double ganal
17 Aides\a la navigation virtuelles
18 EPRS
19 - 99 Réservée pour utilisation ultérieure
100 - 127 Définie par le fabricant

Les |

In

tervalle de temps, entre les périodes

mites de sentences COP sontles suivantes:

Heure de début = doit étreline valeur en minutes entiéres

ne doit pas étre supérieur a 1 semaine

(604 800 s), ne doitSpas avoir une résolution supérieure a 1 min et l'intervalle doit répartir
de maniére uniforme le temps en heure ou en jour, ou représenter un nombre enti¢r de
jqurs. Cette digposition donne les intervalles valables suivants:
—| minutesi A, 2, 3, 4, 5,6, 10, 12, 15, 20, 30
—| heures#1, 2, 3, 4, 6, 8, 12, 24
-| jouri1,2,3,4,5,6,7

. urée-de—ta—periode—doitétre—unre—valeurenminutes—enticres—d-unre—durée—maximale de
24 h.

Une sentence NAK qui utilise le code de motif 11 doit étre générée si un paramétre non
conforme est saisi avec le texte descriptif NAK "Intervalle non valable", et la sentence COP
doit étre ignorée.

5.3.2

.2 Sentences avec blocs TAG facultatives

Lors de la mise en place d’une station d’aides a la navigation AIS dans un réseau riverain, les
fonctions de blocs TAG peuvent étre utilisées pour prendre en charge l'identification de la
station, I'acheminement des sentences, les informations supplémentaires et le groupement
des sentences.
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Les sentences décrites dans le Tableau 16 permettent de configurer les fonctions de blocs

TAG.

Si tous les blocs TAG sont mis en ocsuvre, toutes les fonctions conformes au Tableau 16
doivent étre prises en charge.

Tableau 16 — Fonctions de blocs TAG facultatives

Sentence Parameétre associé Fonction d’entrée exigée Fonction de sortie exigée
CPC "c" = Parameétre de temps Unix | Aucune évaluation d’entrée Sortie de la balise temps
exigée (Temps UTC actuel) avec
toutes les sentences de softie,
0 si non disponible. Exactifude
exigée de £1 s.
CPD| "d" = destination-identification Filtrage des sentences Sortie de la balis€ destinatjon-
(identification de destination) d’entrée sur la base de son identification(dans toutes l¢s
propre Ul (configuré par réponses.
sentence SID)
CPGP "g" = sentence Grouping Aucune évaluation exigée Groupement des sentence
(Groupement de sentences) associées, VDM et VDO a\ec
uhe’sentence VSI et des
sentences a plusieurs parties.
CPNP "n" = line count Aucune évaluation exigée Sortie de la balise de
(dénombrement des lignes) dénombrement de lignes ayec
toutes les sentences de softie.
CPS "s" = source-identification Filtrage des sentences Sortie de la balise source-
(identification de source) d’entrée sur la base)des identification avec son propre
source-identifications Ul associé aux réponses NJAK
configurées par sentence TBS ou a toutes les sentences (le
sortie.
TBR Demande de rapport de blocs Réponse&-avec au moins CPD, Aucune sortie TBR
TAG CPG,"CPS, CPC, CPN
TBS "s" = source-identification Configuration d’au moins 5 Réponse a la requéte pour
source-identifications TBS
différentes pour le filtrage des
entrées
a8  Minimum exigé: incrément de'.group-code (code de groupe)=1. Evénement de réinitialisation (feset
gvent) = 0. Group-code initial(= {I* Limite du group-code = 1 — 999999999.
b Minimum exigé: incrément de dénombrement (count increment) = 1. Evénement de réinitialisation = 0. Line-
cpunt (dénombrement_delignes) initial = 1. Limite de line-count = 1 — 999999999.
5.3.3 Chainage des stations d’aides a la navigation AlS
La stationd-aides a la navigation AIS peut prendre en charge le chainage de communication
des messages aux autres stations d’aides a la navigation AIS (voir 4.6).

Aucune sentence supplémentaire définie dans I'lEC 61162-1 n’est exigée pour prendre en
charge cette fonctionnalité.

5.4 Emission en reprise des messages AIS-SART actifs

Une station d’aides a la navigation de type 3 peut éventuellement mettre en ceuvre une
fonctionnalité en reprise pour les messages AlS-SART actifs. Lorsque cette fonctionnalité est
mise en ceuvre, elle doit suivre les régles établies au 4.4.3 de I'l[EC 62320-3:2015, qui prévoit
la reprise d’'un seul message issu de la salve AIS-SART active.
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5.5

5.5.1

Autres exigences

Caractéristiques supplémentaires

Les caractéristiques supplémentaires ne doivent pas altérer '’émission du Message 21.

5.5.2

Cesi

Informations du fabricant

nformations doivent décrire:

e les interfaces externes;

-

g

o g

A

g

L g

5.5.3

Le n
suivd

g

-

[«

Le tiffe et la version de chaque élément logiciel inclus dans le systéme logiciel installé do
'objet d’un marquage a la demande sdr-fe matériel ou la sortie a I'aide de la senfence

faire
VER

configuration de la station d’aides a la navigation AlS;
s spécifications matérielles et électriques;
puissance consommeée moyenne;

méthode de mise en ceuvre des mises a niveau de micrologiciels.

Marquage et identification

ntes:

dentification du fabricant;
dentification du modéle;
numeéro de série de 'unité, et

tension de service.

5.5.4,

Le n
doit

fonct
doivs

5.5.4.2 Vérification des fichiers de programmes exécutables

L’exé§
qu’ay

5.5.:] Points de connexion supplémentaires
1

Protection
bmbre de points de connexion (ports USB, lecteurs de disques, connexion sans fil,

onnement, lI'entrefien a vie et la prise en charge. Tous les autres points sup
nt étre bloqués, par exemple par logiciel, ou étre désactivés physiquement.

cutiende tout type de fichiers issu de sources de données externes ne doit étre pos

d’acd

édéer au contenu exécutable

6 Essais des stations d’aides a la navigation AIS

6.1

Généralités

arquage d’'une station d’aides a la navigation AIS doit comprendre les informdtions

ivent

etc.)

étre limité au nombre minimum absolu exigé, spécifié par le fabricant poIr le

rflus

sible

rés -avoir satisfait a un processus d’authentification défini par le fabricant Tvant

Les paramétres d’essai physiques et les essais soumis aux exigences nationales peuvent se
substituer aux paramétres indiqués ci-dessous.
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6.2 Conditions d’essai

6.2.1 Conditions d’essai normales

6.2.1.1 Température et humidité

La température et 'humidité doivent se situer dans les plages suivantes:

Température +15°C a +35 °C

Humidité 20% a75%

6.2.1.2 Alimentation

L’alimentation normale utilisée pour les essais doit étre conforme a la puissance nominale de

'EUT déclarée par le fabricant. Elle doit aussi tenir compte des variations établies pgr les

reglements de sécurité locaux concernant les sources d’alimentation, ,par exemple,

I'IEC|60950 applicable dans de nombreux pays.

6.2.2 Conditions d’essai extrémes

Les ¢onditions d’essai extrémes sont celles spécifiées dans I'|EC\60945. Lorsque cela est

exigd4, les essais effectués dans des conditions d’essai eXtrémes doivent étre| une

compfinaison:

e dg chaleur seche et de limite supérieure de tension d’alimentation appliquées de mahiére
smultanée; et

e de basse température et de limite inférieure devtension d’alimentation appliquées de
nmaniére simultanée.

6.2.3 Environnement d’essai normalisé

L’'EU[l est soumis a I'essai dans un environnement qui utilise le matériel d’essai afin de

mesyrer les messages émis. L’EUT, est configuré via [linterface de configuration

préalablement aux essais. Le fonctionnement est vérifié sur les canaux de la bande mpobile

marifime. Se reporter a la Figure 7+
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1 des données
' (Ordinateur
i : portable)
1
B B ittt \ A IEC
Figure 7 — Schéma de principe de configuration d’essai
d’une station d%aides a la navigation AIS

6.2.j Signaux d’essai
1

6.2.4{ Signal d’essai normalisé numéro 1

Une gérie de 010101 constituant les données a I'intérieur d’'une trame de message AIS, [avec
en-tdte, indicateur de déhut, indicateur de fin et CRC. Le NRZI n’est pas appliqué au trajn de
bits 010101 ou au CRC)(c’est-a-dire données diffusées ("On Air") sans altération). Il convient
d’amplifier et d’attenuer la RF sous forme de rampe a chaque extrémité de la tramle de
mesgage AIS.

6.2.4,2 Signal d’essai normalisé numéro 2

Une [série de 00001111 constituant les données a l'intérieur d’'une trame de message|AlS,
avec en-téte,mdi Stot,mdi i ; fqué au
train de bits 00001111 ou au CRC. Il convient d’amplifier et d’atténuer la RF sous forme de
rampe a chaque extrémité de la trame de message AlS.

Lorsque les émetteurs présentent des limitations concernant leur durée d’émission continue
maximale et/ou leur rapport d’utilisation en émission, il convient de respecter ces limitations
pendant les essais.

6.2.4.3 Signal d’essai normalisé numéro 3

Une séquence pseudoaléatoire (PRS — pseudo random sequence) conforme a ce qui est
spécifié dans la recommandation UIT-T 0.153, constituant les données a l'intérieur d’une
trame de message AlS, avec en-téte, indicateur de début, indicateur de fin et CRC. Le NRZI
n’est pas appliqué au flux de la PRS ou au CRC. Il convient d’amplifier et d’atténuer la RF
sous forme de rampe a chaque extrémité de la trame de message AIS.
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6.2.4.4 Signal d’essai normalisé numéro 4

Ce signal d’essai est constitué de 200 paquets groupés en grappes de 4 paquets comme
décrit a la Figure 8. Chaque grappe comprend 2 émissions consécutives des paquets décrits
dans le Tableau 17.

Le NRZI doit étre appliqué a chaque paquet. Aprés I'’envoi des paquets 1 et 2, I'état initial
théorique du processus NRZI doit étre inversé, puis les paquets 1 et 2 doivent étre répétés.

Chaque intervalle d’émission de paquet doit comporter au moins 2 périodes de temps libre.
La porteuse RF doit étre coupée entre les paquets afin de simuler un fonctionnement normal.

Pafjuet 1 Paquet 2 Paquet 1 Paguet 2| | —
Point d’inversion de I'état initial du NRZI
IEC
Figure 8 — Format de répétition d’une grappe a quatre paquets
Tableau 17— Contenu des deux premiers paquets
Paqyet | Paramétre Bits | Contenu Remarque
1 Apprentissage 22 0101....0101 Préambule réduit de 2 bits en raison d’un
chévauchement par amplification
Indicateur de début | 8 01111110
Données 168 | Pseudoaléatoires Conformément au Tableau 18
CRC 16 Calculé
Indicateur de fin 8 01111110
2 Apprentissage 22 10104%1010 Préambule réduit de 2 bits en raison d’un
chevauchement par amplification
Indicateur de début | 8 01111110
Données 168 Pseudoaléatoires Conformément au Tableau 18
CRC 16 Calculé
Indicateur de fin 8 01111110
Tableau 18— Données de PRS fixes déduites de la recommandation UIT-T 0.153
Adrgesse Contenu (HEX)
0-7 0x04 O0xF6 0xD5 0x8E 0xFB 0x01 0x4C 0xC7
0000.0100 |1111.0110 |[1101.0101 |1000.1110 |1111.1011 |0000.0001 |0100.1100 |[1100.0111
8-15 0x76 0x1E 0xBC 0x5B OxE5 0x92 0xA6 0x2F
0111.0110 |0001.1110 |[1011.1100 |0101.1011 |1110.0101 |1001.0010 |1010.0110 |[0010.1111
16-20 0x53 0xF9 0xD6 OxE7 0xEO 21 octets = 168 bits
0101.0011 [1111.1001 [1101.0110 |{1110.0111 |1110.0000 |(* 4 bits remplis), CRC = 0x3B85

6.2.5 Dispositions pour les signaux d’essai appliqués a I’entrée du récepteur

Les sources des signaux d’essai appliqués a I'entrée du récepteur doivent étre connectées
pour obtenir une impédance de source de 50 Q a I’entrée du récepteur.
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Cette exigence doit étre satisfaite indépendamment de l'application simultanée ou non au
récepteur d’'un ou de plusieurs signaux au moyen d’un réseau combinateur.

Les niveaux des signaux d'essai aux bornes d’entrée du récepteur (prise RF) doivent étre
exprimés en dBm.

Les effets des produits d’intermodulation et du bruit produit dans les sources de signal d’essai
doivent étre négligeables.

6.2.6 Codeur pour mesurages sur le récepteur

Un cpdeur adapté au systeme de données doit si nécessaire étre fourni avec 'EUT_af|n de
facilifer les mesurages effectués sur le récepteur. Les détails du processus de migodulation
normial doivent également étre fournis. Le codeur sert a moduler un générateur dedsignqux a
utiliser comme source de signal d’essai.

Les ¢létails complets de tous les codes et du ou des formats de codes dtilisés doiven{ étre
fournis.

6.2.7 Invalidation pour les récepteurs

Si PTHUT comporte deux récepteurs TDMA et si le fabricant déclare que les deux récepfeurs
TDMA sont identiques, I'essai peut étre limité a un récepteur et I'essai propre au second
récepteur peut étre supprimé, a I'exception de I'essaide sensibilité du récepteur défini
au 7.2.1.1. Le rapport d’essai doit comporter la ou les déclarations du fabricant.

6.2.8 Impédance

Dang la présente norme, le terme "50 Q" est utilisé pour une impédance non réactive de 50 Q.

6.2.9 Antenne artificielle (charge factice)

Les Essais doivent étre effectués . avec une antenne artificielle, qui doit étre une chargg non
réactive et non irradiante de 50 Q_raccordée au connecteur d’antenne.

6.2.10 Installations d’acces

Tous|les essais doiventi étre réalisés au moyen du ou des accés normalisés de 'EUT, I¢ cas
échépnt. Lorsque deés-installations d’accés sont exigées pour pouvoir effectuer des egsais
spécifiques, celles-ci doivent étre fournies par le fabricant.

6.2.11 Modes de fonctionnement de I’émetteur

Pour|les besoins des mesurages effectués conformément a la présente norme, un dispositif
doit permettre de faire fonctionner 'émetteur non modulé.

En variante, la méthode permettant d’obtenir une porteuse non modulée ou des types
spéciaux de modeles de modulation peut également étre déterminée par accord entre le
fabricant et le laboratoire d’essai. Elle doit étre décrite dans le rapport d’essai. Elle peut
entrainer des modifications internes temporaires appropriées du matériel en essai.

6.2.12 Incertitudes de mesure

Les valeurs maximales des incertitudes de mesure absolues doivent correspondre aux
indications du Tableau 19.
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Tableau 19 — Valeurs maximales des incertitudes de mesure absolues

2016

Parameétre Valeur maximale
Fréquence RF +1 x 1077
Puissance RF +0,75 dB
Puissance de canal adjacent +5 dB
Emission parasite conduite de I’émetteur +4 dB
Emission parasite conduite du récepteur +3 dB
Mesurage a deux signaux +4 dB
Mesdirage a trois signaux +3 dB
Emislsion rayonnée de I’émetteur +6 dB
Emislsion rayonnée du récepteur +6 dB
Temps d’attaque de I'émetteur 120 %
Temps de libération de I'émetteur 120 %
Fréquence transitoire de I'’émetteur (différence de fréquence) 1250 Hz
Pour|les méthodes d’essai conformes a la présente norme, (ces valeurs d’incertitude|sont
valallles jusqu’a un niveau de confiance de 95 %.
Les nésultats consignés dans un rapport d’essai pour lés mesurages décrits dans la prégente
normle doivent étre interprétés comme suit:
a) I valeur mesurée liée a la limite correspondante doit étre utilisée pour déterminer si un
natériel satisfait aux exigences de la présente norme;
b) I'incertitude de mesure réelle du laboratoire d’essai effectuant les mesurages, |pour
chaque mesurage particulier, doit figuter dans le rapport d’essai;
c) lgs valeurs de l'incertitude de mesure réelle doivent étre, pour chaque mesurage, égales
ol inférieures aux valeurs données dans cet article (incertitudes de mesure absolues).
7 Essais RF
7.1 | Emetteur TDMA
711 Généralités
Sauf| indication{contraire, tous les essais d’émetteur doivent étre réalisés au réglage de
puisgance maximale.
7.1.2 Erreur de fréquence
7.1.2.1 Objet

L'erreur de fréquence de I’émetteur est la différence entre la fréquence de la porteuse
mesurée en I'absence de modulation et sa fréquence exigée.
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7.1.2.2 Méthode de mesure

La procédure de mesure doit étre la suivante:

a)
b)
c)

d)

7.1.2.3 Résultats exigés

Emetteur
en essai

A 4

Affaiblissement de Fréquencemétre

puissance

\ 4

IEC

Figure 9 — Dispositif de mesure de I’erreur de fréquence

¢ matériel doit étre connecté de la fagon représentée a la Figure 9;

4 fréquence de la porteuse doit étre mesurée en I'absence de modulation;

¢ mesurage doit étre effectué dans des conditions d’essai normales” et dans
cpnditions d’essai extrémes;

dgéclarées par le fabricant.

des

‘essai doit étre effectué aux fréquences de fonctionnement (minimale et maximale

L’errg¢ur de fréquence ne doit pas dépasser 0,5 kHz dans ‘des conditions d’essai normalges et

+1 kHz dans des conditions d’essai extrémes.

7.1.3 Puissance de la porteuse
7.1.3/1 Objet

La plissance de la porteuse conduite de I'émetteur (P_.) est la puissance moyenne four
une ¢harge de 50 Q nominale au cours d*un cycle de radiofréquences. La puissance assi
nomiphale doit étre de 12,5W ou telle” que déclarée par le fabricant. L’exactitude ¢
puisdance de la porteuse doit étre~vérifiée par essai au niveau nominal de 12,5 W o
nivegdu déclaré par le fabricant.

7.1.3.2 Méthode de mesure

La procédure de mesuredoit étre la suivante:

a)
b)
c)

d)

e)

¢ matériel doit étre connecté de la fagon représentée a la Figure 10;

la puissance-de la porteuse doit é&tre mesurée en I'absence de modulation;

¢ mesurage doit étre effectué dans des conditions d’essai normales et dans
cpnditions d’essai extrémes;

nie a
gnée
le la
u au

des

‘Bssai doit étre effectué aux fréqguences de fonctionnement minimale et max

male

déclarées par le fabricant;

si le fabricant déclare éventuellement plusieurs réglages de puissance, l'essai de
puissance de la porteuse doit alors étre répété avec ces réglages aux fréquences de

fonctionnement minimale et maximale de 'EUT.

Emetteur
en essai > Affaiblissement de > Wattmeétre
puissance

IEC

Figure 10 — Dispositif de mesure de la puissance de la porteuse
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7.1.3.3 Résultats exigés

La valeur de Pc doit étre égale a =1,5 dB de la puissance nominale assignée dans des
conditions normales et a +3 dB de la puissance nominale assignée dans des conditions
extrémes.

7.1.4 Emission en intervalles de temps a spectre de modulation
7.1.41 Objet

L'objet de cet essai est de s’assurer que la modulation et les bandes latérales transitoires
produt -emette t et u ftrent-deans le
masque autorisé.

7.1.4.2 Méthode de mesure

La prlocédure de mesure doit étre la suivante:

a)
b)

bssai doit utiliser le signal d’essai numéro 3;

FUT doit étre raccordé a un analyseur de spectre. Une largeur.de)bande de résolution de
kHz, une largeur de bande vidéo de 3 kHz ou plus et une(détection de créte positive
maintien maximum) doivent étre utilisées pour ce mesurdge. Un nombre de balayjages
Lffisant doit étre appliqué, et un nombre suffisant de.paquets d'émission doivent| étre
nmesurés pour garantir le développement du profil d’émission;

~

n

c) lgs essais doivent étre réalisés a la fréquence désfonctionnement minimale a laquelle
'EUT peut émettre selon la spécification du fabrieant et le canal 2 (162,025 MHz).

7.1.43 Résultats exigés

Le spectre de I'’émission en intervalles de~temps doit se situer a l'intérieur du masque
d’ém|ssion, comme suit:

Ans la région située entre la porteuse et +10 kHz de la porteuse, la modulation gt les
Andes latérales transitoires doivent étre au-dessous de 0 dBc;

al|+10 kHz de la porteuse, lafmodulation et les bandes latérales transitoires doiven{ étre
I-dessous de —25 dBc;

bivent étre au-dessous de la valeur inférieure de —60 dBc ou —-30 dBm;

d
b
a
a
o dp +25 kHz a 62,5 kHz de la porteuse, la modulation et les bandes latérales transitoires
d
dans la région située entre + 10 kHz et + 25 kHz de la porteuse, la modulation gt les
bandes latérales transitoires doivent étre au-dessous d’une droite spécifiée entrd ces
deux points.
Le niveau-de référence de mesure doit étre la puissance de la porteuse (conduite) enregistrée
pour [ladréquence d’essai appropriée au 7.1.1.2.

Pour information, le masque d'émission spécifié ci-dessus est représenté a la Figure 11.
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825
g

7.1.5

7.1.5

L'objet de I'essai est de vérifier que la séquence d’apprentissagecommence par un 0 ¢

cons

1

Fc

Figure 11 — Masque d’émission

IEC

Séquence d’essai de I’émetteur et exactitude de modulation

Objet

t est

ituée d’un motif 0101 de 24 bits. L’excursion de fréquence maximale est issue du signal
de bande de base, permettant de vérifier 'exactitude de la mgdulation.

7.1.5.2 Méthode de mesure
y: Dispositif de
déclenchement
v Configuratjon A
Emetteur . [Affaiblisseur | Analyseur de
el essai e puissancg ”| signal RF
Dispositif de Configuratipn B
déclenchement
......................................... v
Emetteur » [Affaiblisseur o | Discriminateur Oscilloscope
ef essai " e puissance "l dessai ¥l a mémoire
IEC

Figure 12 — Dispositif de mesure de I’exactitude de modulation

La procédure de mesure doit étre la suivante:

a) le matériel doit étre connecté, soit en configuration A, soit en configuration B, comme
représenté a la Figure 12. Le dispositif de déclenchement est facultatif si le matériel est
capable de se synchroniser sur les salves émises;

b) I'émetteur doit étre accordé sur le canal 2 (162,025 MHz);

c) l'émetteur doit étre modulé avec le signal d’essai numéro 1;
d) Il'écart par rapport a la fréquence de la porteuse doit étre mesuré en fonction du temps;
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e) I’émetteur doit étre modulé avec le signal d’essai numéro 2;
f) I'écart par rapport a la fréquence de la porteuse doit étre mesuré en fonction du temps;

g) les mesurages doivent étre répétés a la fréquence minimale sur laquelle 'EUT peut
émettre, selon la spécification du fabricant;

h) I'essai doit étre répété dans les conditions d’essai extrémes.
7.1.5.3 Résultats exigés

Dans chaque cas, vérifier que la séquence d’apprentissage commence par "0".

L’exdursion de fréquence maximale en diiférents poinis de la irame de données dalil étre
confgrme au Tableau 20. Ces limites s’appliquent aussi bien aux crétes de modulation
positlves qu’aux crétes de modulation négatives. Le bit 0 est défini comme étant le{pr&migr bit
de la[séquence d’apprentissage.

Tableau 20 — Excursion de fréquence maximale en fonction du temps

Hériode de mesure de Signal d’essai 1 Signal d’essai 2
cerntre a centre de chaque
bit Normal Extréme Normal Extréme
Bit 0 au bit 1 < 3400,Hz
Bit 2 au bit 3 2400 Hz +.480 Hz
Bit 4 au bit 31 2400 Hz + 2400 Hz 2400 Hz + 2400 Hz
240 Hz 480 Hz 240 Hz 480 Hz
Bit 32 au bit 199 1740 Hz 1740Hz%/350 Hz 2400 Hz + 2400 Hz
175 Hz 240 Hz 480 Hz

7.1.6 Fonction de puissance de sortie de I’émetteur en fonction du temps (FATDMA
et RATDMA)

7.1.6/.1 Définition
La fonction de puissance de softie de 'émetteur en fonction du temps est une combinaisgn du

retargd de I'émetteur, du temps d’attaque, du temps de libération et de la durée d’émigsion,
comme cela est défini dans le Tableau 21, dans lequel:

a) l¢ temps de retard de I’émetteur (Ty— 7,) est le temps écoulé entre le début de l'intefvalle
e temps et le moment ou la puissance d’émission peut dépasser -50 dB de la puisslance

eh régime établi (P

o

ss);

b)

¢ temps(diattaque de I'émetteur (Tg, — Tp) est le temps écoulé entre le moment pu la
puissance d’émission dépasse -50 dBc et le moment ou la puissance d’émigsion

nraintient un niveau situé a ﬂg dB de P;

c) le temps de libération de I'éemetteur (T — Tg) est le temps écoulé entre le moment ou
I'indicateur de fin est émis et le moment ou la puissance de sortie de I'émetteur s’est
abaissée a un niveau de 50 dB au-dessous de P, et reste ensuite au-dessous de ce
niveau,

d) la durée d'émission (T — T,) est le temps écoulé entre le moment ou la puissance
dépasse —-50 dBc et le moment ou la puissance revient a un niveau inférieur a =50 dBc et
y reste.
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Tableau 21 — Définition des temporisations

Référence Bits Temps en ms Définition

T, 0 0 Début de I'intervalle de temps d'émission. La puissance ne
doit pas dépasser
-50 dB de P avant T,

Ty-Ty 0-6 0-0,624 La puissance peut dépasser -50 dB de P ®

Ty Tgy 6 0,624 La puissance doit étre située a +1,5 dB ou -3 dB de P__?

Tgo 8 0,8324 La puissance doit étre située a +1,5 dB ou -1 dB of P__?

Tg (comprend 1 bit de | 231 24,024 La puissance doit rester située a +1,5 dB ou -1 dB de P,

remglissage) pendant Ta periode T, a I¢ °

Tr (gomprend 1 bit de | 239 26,146 La puissance doit étre située a -50 dB de P et rester gu-

remglissage) dessous de cette valeur

Tg 256 26,624 Début de la durée d'émission suivante

2 Il ne doit pas y avoir de modulation de la RF lorsque I'émission est terminée (Tg) tant que-la puissancg n'a

plas atteint zéro et que l'intervalle de temps suivant n'a pas commenceé (7).
7.1.6,.2 Méthode de mesure

Le mesurage doit étre effectué par émission du signal d’essailnuméro 1 (a noter que ce dignal

d’esg

Les
162,(

L'EU

Une
déted

L’ang
sync
mani

7.1.6,

La p
temp

7.2

ai génére un bit de remplissage supplémentaire dans sa“partie CRC).

essais doivent étre réalisés sur 2 canaux (fréquence la plus basse déclaré
25 MHz).

I doit étre raccordé a un analyseur de spectre.

argeur de bande de résolution de 1MHz, une largeur de bande vidéo de 1 MHz
teur d’échantillons doivent étre utilisés pour ce mesurage.

lyseur doit étre en mode étendu nul pour ce mesurage. L’analyseur de spectre doi
nronisé sur I'instant de début nominal de l'intervalle de temps (T), qui peut étre four
bre externe ou par 'EUT.

3 Résultats exigés

llissance de «’émetteur doit se situer dans le masque représenté a la Figure 5 ¢
prisations,associées données dans le Tableau 21.

Récepteurs TDMA (types 2 et 3)

e et

bt un

étre
ni de

t les

7.2.1

Sensibilité

7.2.1

A1 Objet

La sensibilité maximale utilisable (données ou messages conduit(e)s) est le niveau de signal
minimum a I’entrée du récepteur, produit par une porteuse a la fréquence spécifiée du
récepteur, modulée avec le signal d’essai spécifié, qui génére, sans perturbation, un signal de
données avec un taux d’erreurs de paquets (PER) spécifié aprés démodulation.
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7.2.1.2 Méthode de mesure

La pfocédure de mesure doit €fre Ta suivanie en référence a la Figure 13:

a)
b)

c)

d)
e)

f)
g)

h)

7.2.113 Résultats exigés

PER Imaximum de 20 %.

2016

Banc d’essai de
Générateur de Générateur de Récepteur mesure des
messages signaux en essai messages

A 4

\ 4

Figure 13 — Dispositif de mesure de la sensibilité

T IEC

le générateur de signaux doit étre a la fréquence la plus basse du récepteur déelaré
le fabricant et doit étre modulé pour produire le signal d’essai numéro 4;

¢ niveau de signal a I’entrée du récepteur doit étre réglé sur —107 dBm pour un disp
e type 3 et =97 dBm pour un dispositif de type 2;

o

a —

pit étre respecté. Le PER doit étre déduit par la formule suivante;

op
PRy est le nombre de paquets regus sans erreurs
Plrx est le nombre de paquets émis;

I’essai doit étre répété a un décalage de +500:Hz par rapport a la fréquence la plus b
gclarée par le fabricant;

o

bssai doit étre répété a un décalage de‘=500 Hz par rapport a la fréquence la plus b
gclarée par le fabricant;

—~ O

‘essai doit étre répété a la fréquence’la plus haute déclarée par le fabricant;

bssai doit étre répété a un décalage de +500 Hz par rapport a la fréquence la plus |
clarée par le fabricant;

—~ O

bssai doit étre répété a‘un 'décalage de —500 Hz par rapport a la fréquence la plus |
clarée par le fabricant;

o

‘essai doit étre répeté dans des conditions extrémes, soit a la fréquence la plus b
déclarée, soit acla-fréquence la plus haute déclarée. Le générateur de signaux doit
réglé de sortevgque le niveau a I'entrée du récepteur soit de =101 dBm pour un disp
de type 3 et)de —91 dBm pour un dispositif de type 2.

b par

ositif

¢ banc d’essai de mesure des messages doit étre contrélé et le taux d’erreurs de paquets

(1)

asse

asse

aute
aute

asse
étre
ositif

7.2.2 Comportement aux erreurs a des niveaux d’entrée élevés

7.2.21  Objet

Le comportement aux erreurs (performances) a des niveaux d’entrée élevés est défini de
fagon analogue a celui observé pour le mesurage de la sensibilité maximale utilisable lorsque
le niveau du signal utile est 100 dB supérieur a la sensibilité maximale souhaitée.
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7.2.2.2 Méthode de mesure

Banc d’essai de
Générateur de »| Générateur de Récepteur en > mesure des
messages signaux essai messages

y

A

Figure 14 — Dispositif de mesure du comportement aux erreurs

La pfocédure de mesure doit éfre Ta suivante:

a)
b)

g configuration de mesure doit étre telle que représentée a la Figure 14;

¢ générateur de signaux doit étre modulé pour générer le signal d’essal numé
essai doit étre effectué aux fréquences TDMA la plus basse et la plus.haute décla
ar le fabricant. Le banc d’essai de mesure des messages doit étre~contrélé et le
erreurs de paquets doit étre respecté;

o O T I

¢ niveau du signal d’entrée doit étre réglé sur un niveau de -77 dBm;

¢ niveau du signal d’entrée doit étre réglé sur un niveau de -7.dBm;

N

D0 paquets doivent étre émis et le PER doit étre calculé.

7.2.2(3 Résultats exigés

Le PER ne doit pas dépasser 2 % en c) et 10 % en d);

7.2.3 Réjection co-canal

7.2.311  Objet

Laré

utile |sans dépasser une dégradationydonnée due a la présence d'un signal modulé
désirg, les deux signaux étant a laxfréquence spécifiée du récepteur.

7.2.3,.2 Méthode de mesure

Générateur de [T

IEC

ro 4.
rées
taux

jection co-canal est une mesure de’Ja capacité du récepteur a recevoir un signal modulé

non

signaux A v
Récepteur en Banc d’essai de

I. Combinateur > essal > mesure des

messages

Genérateur de

signaux B

Figure 15 — Dispositif de mesure de la réjection co-canal

La procédure de mesure doit étre la suivante en référence a la Figure 15:

IEC

deux générateurs A et B doivent étre raccordés au récepteur via un réseau combinateur;

le signal utile, fourni par le générateur de signaux A, doit étre a la fréquence la plus basse

déclarée du récepteur et doit étre modulé pour générer le signal d’essai numéro 4;

le signal non désiré, fourni par le générateur B, doit également étre a la fréquence la plus
basse déclarée du récepteur. Le générateur B doit étre modulé pour générer le signal
d’essai numéro 3, soit de maniére continue, soit dans la méme période que celle utilisée
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e)

f)

g)

h)

k)

7.2.

Le PER ne doit pas dépasser 20 %.

7.2.
7.2.
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par le générateur A pour le signal d’essai numéro 4. Le contenu des signaux utile et non
désiré ne doit pas étre synchronisé;

le niveau du signal utile émis par le générateur A doit étre réglé sur =101 dBm pour un
dispositif de type 3 et sur =101 dBm pour un dispositif de type 2;

le niveau du signal non désiré émis par le générateur B doit étre réglé sur —111 dBm pour
un dispositif de type 3 et sur =117 dBm pour un dispositif de type 2;

le banc d’essai de mesure des messages doit étre contrblé et le taux d’erreurs de paquets
(PER) doit étre respecté;

I’essai doit étre répété a un décalage de +1000 Hz par rapport a la fréquence la plus
basse déclarée par le fabricant;

I’essai doit étre répété a un décalage de -1000 Hz par rapport a la fréquence-la| plus
basse déclarée par le fabricant;

I'essai doit étre répété a la fréquence la plus haute déclarée du récepteur;

I’essai doit étre répété a un décalage de +1000 Hz par rapport a la fréquence la| plus
hpute déclarée par le fabricant;

bssai doit étre répété a un décalage de —-1000 Hz par rapportca-da fréquence la| plus
aute déclarée par le fabricant.

=)

3.3 Résultats exigés

:1 Sélectivité pour le canal adjacent
1

Objet

La sélectivité pour le canal adjacent est une méesure de la capacité du récepteur a recevgir un
signdl modulé utile sans dépasser une dégradation donnée due a la présence d’un signaj non

dés

adjagent pour laquelle le matériel est prévu.

7.2,

irg dont la fréquence différe du sigmal utile d’'un niveau égal a la séparation du ¢anal

4.2 Méthode de mesure

Générateur de [

signaux A v
Récepteur en Banc d’essai de

) Combinateur > essal > mesure des

g messages

Gghérateur de
Signaux B

Figure 16 — Dispositif de mesure de la sélectivité pour le canal adjacent

La procédure de mesure doit étre la suivante en référence a la Figure 16:

deux générateurs A et B doivent étre raccordés au récepteur via un réseau combinateur;

le signal utile, fourni par le générateur de signaux A, doit étre a la fréquence la plus basse
déclarée du récepteur et doit é&tre modulé pour générer le signal d’essai numéro 4;

le signal non désiré, fourni par le générateur B, doit é&tre modulé en fréquence avec une
onde sinusoidale de 400 Hz produisant un écart de +3 kHz. Le générateur B doit étre a
une fréquence supérieure de 25 kHz a celle du signal utile;

le niveau du signal utile émis par le générateur A doit étre réglé sur un niveau de
-101 dBm pour un dispositif de type 3 et sur =101 dBm pour un dispositif de type 2;
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e)

f)

g)

h)

le niveau du signal non désiré émis par le générateur B doit étre réglé sur —-31 dBm pour
un récepteur de type 3 et sur —41 dBm pour un récepteur de type 2;

le banc d’essai de mesure des messages doit étre contrdlé et le taux d’erreurs de paquets
doit étre respecté;

répéter le mesurage ci-dessus avec la fréquence du signal non désiré 25 kHz inférieure a
celle du signal utile;

I’essai doit étre répété, de I'étape b) a I'étape g), a la fréquence TDMA la plus haute
déclarée par le fabricant.

7.24.3 Résultats exigés

Le PER ne doit pas dépasser 20 %.

7.2.5 Réjection des réponses parasites

7.2.51  Objet

La réjection des réponses parasites est une mesure de la capacité du récepteur a recevqir un
signgdl modulé utile sans dépasser une dégradation donnée due arla présence d’un signal

modylé non désiré a toute autre fréquence, a laquelle une réponse.est’obtenue.

7.2.5.2 Déclarations du fabricant

Le fdbricant doit déclarer les informations suivantes pour calculer la "plage de fréqugnces

limitge" sur laquelle la partie initiale de I'’essai est réalisée:

a)
b)

une liste des fréquences intermédiaires: /Fq, IF,,...IF\ en Hz;

3 plage de commutation du récepteur: sr;

NOTE| La plage de commutation correspond a la plage de fréquences sur laquelle le récepteur peut étre accprdé.

c)

la fréquence de l'oscillateur local. ati*niveau du canal 2 et au niveau du canal TDMA le
plus faible: £ on, fLoL-

NOTE| Exemples d’oscillateurs locaux: oscillateur commandé en tension (OCT), oscillateur a quartz, hprloge
d’échgntillonnage, oscillateur de battements (BFO), oscillateur a commande numérique selon la conception du

matériel.

7.2.5.3 Introduction@a la méthode de mesure

L’évdluation initiale du-matériel doit étre réalisée sur la "plage de fréquences limitée" pui$ aux

fréguences identifiées sur la base de cet essai et a des "fréquences concernées spécifiques
(comme défini ci-dessous).

Pour|déterminer les fréquences auxquelles les réponses parasites peuvent se produire, les

calcdlsssuivants doivent étre effectués:

a)

b)

calcul de la "plage de fréquences limitée":

Les limites de la plage de fréquences limitée (LFRyLFR o) sont déterminées a partir des
calculs suivants:

LFRy, = fion + (IFq# [Fy +. +IFy + sr/2) (2)

LFRLO:fLOL_ (IF—I +[F2 +...+IFN+S}"/2) (3)
calcul des fréquences concernées spécifiques (SFI — specific frequencies of interest) en

dehors de la plage de fréquences limitée: ces fréquences sont déterminées a l'aide des
calculs suivants:
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ou K est un entier compris entre 2 et 4.

7.2.5.4 Méthode de mesure sur la plage de fréquences limitée

2016

(%)

Il existe deux méthodes pour les mesurages effectués sur la plage de fréquences limitées, a
savoir une méthode basée sur les mesurages SINAD et l'autre méthode basée sur les
mesurages PER. L’une ou l'autre de ces méthodes peut étre utilisée, mais doit dans chaque
cas étre suivie par la méthode de mesure aux fréquences identifiées.

7.2.55 Méthode de recherche sur la "plage de-fréquences limitée" a I’aide du

a)
b)

c)

d)

La pr[)cédure de mesure doit étre la suivante en référence a la Figure 17:

Générateur de

signaux A —
Y
Récepteur Bane dessai de
:: Combinateur > en essai > n:ne:Susl’:giess

Générateur de
signaux B

Figure 17 — Appareil de mesure PER/BER ou SINAD

mesurage SINAD

d
le signal utile, fourni par le générateur A, doit étre a une fréquence de 161,975 M}

ux générateurs A et B doivent étre raccordés au récepteur via un réseau combinatg

le signal non désiré, fourni par le générateur B, doit é&tre modulé en fréquence aveq
ohde sinusoidale de 400 Hzproduisant un écart de +3 kHz;

initialement, le générateur B (signal non désiré) doit étre mis hors tension (en maintg
I'lmpédance de sortie);

le niveau de signal du générateur A (signal utile) doit étre réglé sur =101 dBm pg
type 3 ou —91WdBm pour le type 2 au niveau du récepteur;

3

g valeur SINAD doit étre consignée (et doit étre supérieure a 14 dB);

D

générateur de signal B doit étre mis sous tension et réglé sur —31 dBm au nives
récepteur;

dpit étre modulé avec une onde sinusoidale de 1 kHz produisant un écart de £2,4 kHz;

ur;
Hz et
une

bnant

ur le

u du

g fréquence du signal non désiré doit étre modifiée par paliers de 5 kHz sur la plad

e de

fréquences limitée (de LFR| o a LFRy));
la fréquence de toute réponse parasite détectée (par une réduction de 3 dB ou plus

de la

valeur SINAD) lors de la recherche doit étre enregistrée pour une utilisation au cours du

prochain mesurage.

Si les fréquences de récepteur spécifiées par le fabricant n’incluent pas la fréquence de
161,975 MHz, 'une des fréquences de récepteur spécifiées par le fabricant peut étre utilisée
comme variante.

7.2.5.6 Méthode de recherche sur la "plage de fréquences limitée" a I’aide du

mesurage PER ou BER

La procédure de mesure doit étre la suivante en référence a la Figure 17:
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a)
b)

c)

)

deux générateurs A et B doivent étre raccordés au récepteur via un réseau combinateur;

le signal utile, fourni par le générateur A, doit étre a une fréquence de 161,975 MHz et
doit étre modulé pour générer le signal d’essai numéro 3;

le signal non désiré, fourni par le générateur B, doit étre modulé en fréquence avec une
onde sinusoidale de 400 Hz produisant un écart de +3 kHz;

initialement, le générateur B (signal non désiré) doit étre mis hors tension (en maintenant
I'impédance de sortie);

le niveau de signal du générateur A (signal utile) doit étre réglé sur —101 dBm pour le
type 3 ou =91 dBm pour le type 2 au niveau du récepteur;

dolt etre consigne,

générateur de signal B doit étre mis sous tension et réglé sur —31 dBm au_nivegu du

fréquence du signal non désiré doit étre modifiée par paliers de 5 kHz-sur"la plage de
fléquences limitée (de LFR o @ LFRy,);

fréquence de toute réponse parasite détectée (par une augmentation du PER qu du
ER) lors de la recherche doit étre enregistrée pour une utilisationcau’cours des prochains
esurages;

dans le cas ou un fonctionnement par train de paquets continu n’est pas possible| une
éthode analogue peut étre utilisée.

Si lep fréquences de récepteur spécifiées par le fabricant n’incluent pas la fréquence de

161,
comme variante.

7.2.

La procédure de mesure doit étre la suivanté.en référence a la Figure 17:

a)

d)

e)

f)

g)

75 MHz, I'une des fréquences de récepteur spécifiées par le fabricant peut étre ut{lisée

.7 Méthode de mesure (aux fréquencesjidentifiées)

deux générateurs A et B doivent étre’raccordés au récepteur via un réseau combinatgur;

signal utile, fourni par le générateur A, doit étre a une fréquence de 161,975 MiHz et
it étre modulé pour générer, le-signal d’essai numéro 3;

signal non désiré, fournivpar le générateur B, doit étre modulé en fréquence aveg¢ une
onde sinusoidale de 400~Hz produisant un écart de +3 kHz. Le générateur B doit étrg a la

initialement, le génerateur B (signal non désiré) doit étre mis hors tension (en maintg¢nant

niveau de_signal du générateur A (signal utile) doit étre réglé sur —101 dBm pdur le

g p plag q
les fréquences concernées spécifiques (SFI; et SFI,), transmettre 200 paquets a 'EUT et
consigner le PER.

Si les fréquences de récepteur spécifiées par le fabricant n’incluent pas la fréquence de
161,975 MHz, I'une des fréquences de récepteur spécifiées par le fabricant peut étre utilisée
comme variante.

7.2.5.8 Résultats exigés

Le PER ne doit pas dépasser 20 % pour toute fréquence séparée de la fréquence spécifiée du
récepteur de 50 kHz ou plus.
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7.2.6 Réjection des réponses d’intermodulation

7.2.6.1  Objet

2016

La réjection des réponses d’intermodulation est la capacité du récepteur a recevoir un signal
modulé utile, sans dépasser une dégradation donnée due a la présence de deux signaux non
désirés trés proches avec une relation de fréquence spécifique avec la fréquence du signal
utile.

7.2.6.2 Méthode d’essai

La procédure de mesure doit étre la suivante en référence a la Figure 18:

a)
b)

c)
d)

e)
f)
g)

h)

Générateur de
signaux A 4‘
Générateur de Réceptegr "
signaux B Combinateur en essai ’ anc
d'essai de
mesure des
messages
Générateur de
signaux C
IEC

Figure 18 — Dispositif de mesure de I’intermodulation

—

ois générateurs de signaux doivent étre)‘raccordés au récepteur via un ré
cpmbinateur;

¢ signal utile, fourni par le générateur de signal A, doit étre a la fréquence spécifié
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