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FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢
tional electrotechnical committees (IEC National Committees). The object lof IEC is to
htional co-operation on all questions concerning standardization in the electfical’ and electronic
hd and in addition to other activities, IEC publishes International Standafds, Technical Speg
cal Reports, Publicly Available Specifications (PAS) and Guides( (hereafter referred to
ation(s)”). Their preparation is entrusted to technical committees; anyAEC National Committee
subject dealt with may participate in this preparatory work. dnternational, governmental
mental organizations liaising with the IEC also participate in this,preparation. IEC collaborat

ment between the two organizations.

rmal decisions or agreements of IEC on technical matters‘€xpress, as nearly as possible, an int
hsus of opinion on the relevant subjects since each.{echnical committee has representatio
ted IEC National Committees.

ublications have the form of recommendations, fof/international use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are made to ensure that the technical contq
ations is accurate, IEC cannot be held responsible for the way in which they are used g
erpretation by any end user.

er to promote international uniformity, [EC National Committees undertake to apply IEC Py
arently to the maximum extent possible in their national and regional publications. Any d
en any |EC Publication and the corresponding national or regional publication shall be clearly in
ter.

celf does not provide any attestation of conformity. Independent certification bodies provide ¢
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
bs carried out by independent certification bodies.

brs should ensure thatthey have the latest edition of this publication.

bility shall attacknto IEC or its directors, employees, servants or agents including individual ex
ers of its teghnical committees and IEC National Committees for any personal injury, property d
damage ofvany nature whatsoever, whether direct or indirect, or for costs (including legal
Ees arising”out of the publication, use of, or reliance upon, this IEC Publication or any
ations:

ondsrdrawn to the Normative references cited in this publication. Use of the referenced publi

pbmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
s closely

he International Organization for Standardization (ISO) in dccordance with conditions deterfmined by

brnational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity
e for any

perts and
amage or
ees) and
pther |IEC

cations is

indisp

nsable for the correct application-of-this-oublication
L Lig

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

International Standard IEC 62320-1 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 2007
Amendment 1:2008. This edition constitutes a technical revision.

and its

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

incorporation of the technical characteristics included in Recommendation

ITU-

R M.1371-5;

the BCE, BCF and CAB sentences replaced with BCG, BCL and RST;
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e comment blocks replaced with TAG blocks;

e scheduled broadcast of Message 26 added;

e Message 27 control added;

e transmitter intermodulation attenuation harmonised with ITU;

o 12,5

kHz channel operation removed;

e transmission of Message 24A, Message 25 and Message 26 added;
e 90 % channel load test with VSI and TAG blocks enabled added.

The text

Full infg
voting i

of this standard is based on the following documents:
CDV Report on voting
80/736/CDV 80/746/RVC

dicated in the above table.

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

The con

rmation on the voting for the approval of this standard can be found in the rg¢port on

nmittee has decided that the contents of this publication will remain unchanded until

the stability date indicated on the IEC website under *http://webstore.iec.ch" in the data

related {o the specific publication. At this date, the public¢ation will be
* reconfirmed,

* withgdrawn,

* replaced by a revised edition, or

« amepded.

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

IMPOR1
that it
underst
colour

[ANT — The 'colouriinside’ logo on the cover page of this publication in
contains colours which are considered to be useful for the

brinter.

anding of its\. contents. Users should therefore print this document u

icates
orrect

ing a
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INTRODUCTION

Chapter V of the International Convention for the Safety of Life at Sea 1974 (SOLAS) requires

mandatory carriage of Automatic ldentification System (AIS) equipment on all

vessels

constructed on or after 01 July 2002. Carriage for other types and sizes of SOLAS Convention

vessels was required to be completed not later than 31 December 2004.

SOLAS Chapter V, Regulation 19, states that AIS shall:

a) provide automatically to appropriate equipped shore stations, other ships and

aircraft

information, including ship's identity, type, position, course, speed, navigational status and

other safety-related information;

b) recejve automatically such information from similarly fitted ships;
c) monjtor and track ships; and

d) exchlange data with shore-based facilities.
In additijon, the IMO performance standards for AIS state that:

— ThelAIS should improve the safety of navigation by assisting in the efficient navig
shipg, protection of the environment, and operation of VesselTraffic Services (\
satigdfying the following functional requirements:

1) ip a ship-to-ship mode for collision avoidance;
2) ds a means for littoral States to obtain information.about a ship and its cargo; a
3) gs a VTS tool, i.e. ship-to-shore (traffic management).

— ThelAIS should be capable of providing to ships and to competent authorities, infg

ation of
TS), by

hd

rmation

from| the ship, automatically and with the.required accuracy and frequency, to facilitate

accyrate tracking. Transmission of the data should be with the minimum involve
ship|s personnel and with a high level.of availability.

The prqvision of Shore Based AIS. is) necessary to attain the full benefit of the
Convention requirements.

This part of IEC 62320 provides the minimum operational and performance requir
methods of test and the required test results for AIS Base Stations. The testing is divi
three sgctions, the transceiver tests, the logical tests and the Presentation Interfag
These dre captured in(Clauses 8, 9 and 10 respectively. The method used for testin
the EUT should meet.all the tests requirements of Clause 8 before proceeding to C
Likewis¢, the unit_should meet all of the test requirements before proceeding to Cla

ment of

SOLAS

ements,
Hed into
e tests.
) is that
ause 9.
use 10.

general

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

Part 1: AIS Base Stations —
Minimum operational and performance requirements,
methods of testing and required test results

1 Scagpe

This part of IEC 62320 specifies the minimum operational and performance requirements,
methodg of testing and required test results for AIS Base Stations, compatible yith the
performpnce standards adopted by IMO Resolution MSC.74 (69), Annex\3, Universal AIS. It
incorponates the technical characteristics of non-shipborne, fixed station AIS eqyipment,
included in recommendation ITU-R M.1371 and IALA Recommendation A-124.| Where
applicafle, it also takes into account the ITU Radio Regulations. ,This standard takes into
account| other associated IEC international standards and existing national standards, as
applicable.

This stgndard is applicable for AIS Base Stations. It dées not include specificationg for the
display pf AlIS data on shore.

2 Norfmative references

The follpwing documents, in whole or in part, are normatively referenced in this docunjent and
are indigpensable for its application. For-dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (includihg any
amendnpents) applies.

IEC 611|08-1, Maritime navigation and radiocommunication equipment and systems + Global
navigatipn satellite systems\(GNSS) — Part 1: Global positioning system (GPS) — Receiver
equipment — Performance standards, methods of testing and required test results

IEC 61162-1:20105 “Maritime navigation and radiocommunication equipment and systems —
Digital ipterfaces~Part 1: Single talker and multiple listeners

IEC 619932, Maritime navigation and radiocommunication equipment and sysfems -
Automaticidentification systems (AlS) — Part 2: Class A shipborne equipment of the alitomatic
identification system (AlS) — Operational and performance requirements, methods of test and
required test results

IEC 62287-1:2010, 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

IEC 62287-1:2010/AMD1:2013

IEC 62320-2, 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

IMO Resolution MSC.74 (69), Annex 3, Recommendation on performance standards for an
universal shipborne automatic identification system (AIS)
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ITU-R Recommendation M.1084-4, Interim solutions for improved efficiency in the use of the
band 156-174 MHz by stations in the maritime mobile service

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

RTCM 10402 — RTCM Recommended Standards for Differential GNSS (Global Navigation
Satellite Systems) Service

IALA Recommendation A-124 on Automatic Identification System (AlS). Shore Station and
networking aspects relating to the AIS Service

3 Abllwreviations

AlIS Automatic Identification System
AtoN Aids to Navigation

BER Bit Error Rate

BIT Built-In Integrity Tests

BT Bandwidth Time product
CommState Communication State

NOTE Cpmmunication state is defined in Recommendation ITU-R Mi1371-4. It is used to indicate whethe¢r the AIS
is using the message structure for SOTDMA or ITDMA.

DGNSS Differential Global Navigation Satellite System

EPFS Electronic position fixing systém

EUT Equipment under test

FATDMA Fixed Access Time Division Multiple Access

GNSS Global Navigation Satellite System

IALA International Assoéciation of Marine Aids to Navigation and Lighthouse
Authorities

IMO Internatienal Maritime Organization

ITU Interpational Telecommunication Union

LFR Limited Frequency Range

MAC Medium Access Control

MMSI Maritime Mobile Service Identity

NM Nautical Mile

NRZI Non-Return to Zero Inverted

PER Packet Error Rate

Pc Carrier Power

Pl Presentation Interface

PPS Pulse Per Second

PSS Physical Shore Station

RAIM Receiver Autonomous Integrity Monitoring

RATDMA Random Access Time Division Multiple Access

RSSI Received signal strength indicator

Rx Receive

SFI Specific Frequency of Interest
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Time Division Multiple Access
Transmit

Unique ldentifier

Universal Time Co-ordinated
VHF Data Link

Voltage Standing Wave Ratio
Vessel Traffic Services

4 Functional layout of an AIS Base Station
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be Station may be designed for dependent only operation or independent oq

nendation A-124.
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d TSA+VDM sentences (see Table 1), as provided by the PSS
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ionality under the supervisory control of the PSS.
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Figure 1 — Functional block diagram of an AIS Base Station

As a minimum, the following functional elements are reguired for the AIS Base Station

e two multi-channel receivers;

e one multi-channel TDMA transmitter;

NOTE| Since the minimum configuration of the AlS:Base Station has only one transmitter, the AIS Bage Station
cannof transmit on both AIS Channels (AIS A and’AlS B) simultaneously.

e a coptrolling unit;

e an ipternal synchronisation sourece, which may also be used as a position sepsor for
independent Base Stations. . Ifiused as a position source, the internal GNSS receiyer shall
mee} the appropriate requirements of IEC 61108-1;

e a Bdilt-In-Integrity-Testwnit (BIIT), which shall provide alarms;
e a power supply;

e a Presentation.interface (Pl), which allows the AIS Base Station to exchange sentences
with|the PSS;

o optignal features, for example: DGNSS (RTCM 10402); external synchronisatign; DSC
functlionality.

4.3 eneral VDL requirements
4.3.1 Sources of VDL messages for transmission

The AIS Base Station interacts with the VDL by receiving and transmitting VDL messages.

In order to transmit VDL messages, the Base Station may derive the messages to be
transmitted from three sources:

a) generate and transmit VDL messages autonomously as per the configuration received via
sentences;

b) generate and transmit VDL messages automatically based on data input received via the
Pl, using different sentences from that of the VDM;
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c) transmit predefined VDL messages input via the PI. The VDM sentence shall be used to
input the content of the VDL messages via the Pl to the AIS Base Station. The VDL
message shall then be transmitted by the Base Station on the VDL.

When operating the Base Station independently, these three VDL message sources shall be
supported in parallel.

When operating the Base Station dependently, only VDM messages received via the Pl shall
be transmitted as noted in item c) above.

4.3.2
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When o
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Figure 2

Use of access schemes

—Dependentoperation
berating as a dependent Base Station the FATDMA access scheme shall e ug

\ sentence provides the channel and start slot information. The actual number,
based on the number of bits conveyed by the VDM sentence(s).

bnt operation shall not use the RATDMA access scheme.

Independent operation

bult access scheme for a Base Station shall be FATDMA.

Base Station may also use RATDMA access:schemes if implemented. The A
may use the FATDMA and RATDMA accéss' schemes concurrently. The use
I FATDMA slots shall take priority over RATDMA access.

5ing the FATDMA access scheme, the absolute slot numbers for transmission
ned by one of the following methaods:

Pl combination of linked TSA+VDM sentences shall provide the absolute slot
nich the AIS Base Station{ransmits;

\IS Base Station shall autonomously select an appropriate pre-reserved FATD
btermined by its canfiguration.

thods shall be(available and operate concurrently.

unctionaldiagram for operation of a Base Station

shows the principal components of an AIS Base Station. The diagram ident

elementr of the AIS Base Station and the Pl with the PSS.

ed. The

ation shall use the slot(s) provided by the combination of linked TSA+VDM sentences.

of slots

S Base
of pre-

shall be

number

MA slot

fies the
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kFigure 2 — Functional block diagram dependent and independent operation

The PI ¢f an AIS Base Station consists efat least one input/output port. A specific choice for
the physical input/output port is not spégified. The purpose of the Pl is to:
e excllange VDL messages withnthe PSS;

e confljgure the Base Station;

e enable real time contrelhof the Base Station;

e provjde an output for’BIIT alarms and status.

The infgrmation exehange of the Pl is supported by a combination of IEC 61162-1 sentences
and Bage Station_sentences (see Table 1).

4.5 Blase Station input/output sentence formatters

Table 1 lists sentence formatters used with a Base Station. It includes existing sentence
formatters and sentence formatters developed for use with Base Stations. Annex A contains
the details for each of the sentence formats developed for AIS Base Stations

Table 1 presents both input and output sentence formatters for dependent and independent
operation. For Base Stations that support both independent and dependent operation, both
sets of sentences are applicable. For Base Stations that only support dependent operation,
the sentences for dependent operation are applicable and all other sentences are ignored.

The TAG block configuration sentences are not included in Table 1. They are in the separate
Table 14.

The manufacturer shall declare if legacy configuration sentences are supported (see
Annex B). Additionally, the manufacturer shall declare if the legacy comment blocks are
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supported. If the manufacturer chooses to support the legacy sentences, all four legacy
sentences should be supported. Legacy sentences are marked with footnote P in Table 1.

If the manufacturer declares that legacy sentences are supported the input of command
sentences without sentence status flags shall be accepted.

Table 1 — Base Station input/output sentence formatters

Sentence Input Input Output Output o
formatter independent | dependent | independent dependent PEECH A
ABK¢ % Addressed and binary broadcast
acknowledgement
ABM® X Addressed binary and safdty
related message
ACA® X Q AlS regional chanpel assignment
message
Preparation and initiation ¢f an
ACM2 X AlIS Base 8tation addressqd
channel message (VDL Mdssage
22)
ACK® X X Agknowledge alarm
K|S Device Status (output jnterval
ADS? X X configured by BCG and uppn
status change)
Preparation and initiation ¢f an
AGA? X Q AlIS Base _Statlon broadcadt of a
group assignment messagg
(Message 23)
AIR® X AlS interrogation request (VDL
Message 15)
ALR® X X Set alarm state
Preparation and initiation ¢f an
ASN? X AlIS Base Station broadcaqt of
assignment VDL Message |16
BBM¢ X Broadcast binary message]
Base Station configuration
a
BCG X X Q Q General Comand
a Base Station configuration
BCL X N Q Q Location Command
Configure Broadcast Rate for
[
CBR X Q Message 26
Data Link Management slqt
a allocations for Base Statiop (VDL
DLM X Q Message 20 — FATDMA
reservations)
Configure broadcast rates [for
ECB? X Q Base Statformr messages with
epoch planning support
Frame summary of AlS reception,
a defined by SPO. The manufacturer
FSR X X shall declare the parameters that
are supported
Messsage input for Broadcast for
C
MEB X Q Message 26
NAK® X X Negative Acknowledgement
RST? X X X X Equipment Reset Command
a Installation of a station’s
SID X X Q Q identification
Select AIS device’s reception
a
SPO X X Q Q processing and output
Transmit feed-back report — Base
TFR® X X Station report on status of

requested transmission. Automatic
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Sentence Input Input Output Output o
formatter independent | dependent | independent dependent e
status response of TSA+VDM
TPC? X Transmit Slot Prohibit command
Transmit Slot Assignment — used
to identify AIS time slot used to
TSA® X X transmit the content of a VDM
sentence. TSA shall preceed the
VDM sentence
Transmit Slot Prohibit status
TSR? X Report. Automatic status response
of TPC
VDMe X X X X VHF Data-link message
VDO® X X VHF Data-link Own-vessel
message
Version informatign,about
VER® Q Q equipment. Proyided in regponse
to ABQ
VDL Signal Information, dgfined
by SPO-, The manufacturer shall
vs|a X X declare the parameters thgt are
supported and the corresppnding
accuracy. The VSI shall fol|low its
associated VDM/VDO
General Base Station
BCEP X X Q Q configuration extended (R¢placed
by BCG)
b General Base Station
BCF X X Q Q configuration (Replaced by BCL)
b Control AIS Base Station
CAB X X Q Q (Replaced by RST)
b Transmit Slot Prohibit command
TSP X (Replaced by TPC)
NOTE “X” indicates input to, or output from, the“AlS Base Station. “Q” indicates that the sentence|may be

externally|requested using the IEC 61162-1 query method.

a bee Annex A.
b

¢ bee Annex C.
d bee IEC 61993-2.
e bee IEC 61162-1.

Dptional legacy sentences for backward compatibility. See Annex B.

The AlY Base $tation shall output, autonomously and periodically, the ADS sentencg¢ on the
Pl indicating the Base Station status. This shall be output by default once per minute pr when
there isfa change in the status.

The Equipment Status Field of RST shall reflect the reason for reset or restart.

5 Functional definition of the radio interface of the AlIS Base Station

5.1 General requirements of the physical layer

The following general requirements apply to all receivers and transmitter:

e a Base Station shall use simplex channels or duplex channels in either full-duplex or half-

duplex mode;

e a Base Station shall be capable of 25 kHz emission/reception in accordance with
ITU-R M.1084-4, Annex 3 (as referenced by Recommendation ITU-R M.1371);
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e a Base Station shall be capable of transmitting using at least two different power settings,
as provided for by ITU-R M.1371. The Base Station shall have the capability to set its
power level as stipulated by an input command;

e a Base Station shall be capable of measuring RSSI of received messages on either
channel.

5.2 Required parameter settings for the physical layer of the AIS Base Station

Table 2, Table 3 and Table 4 are derived from Recommendation ITU-R M.1371 and give the
parameters required for an AIS Base Station.

NOTE For the meaning of the symbols and additional information refer to the appropriate clause of

Recommgndeatier+Ho-R-Iv-—43+4

The constants of the physical layer of the AIS Base Station shall comply with the~valu¢s given
in Table|3 and Table 4.

Table 2 — Required parameter settings for an AlS Base Station

Symbol Parameter name Low setting High|setting
PH.RFR Regional frequencies 156,025 MHz 162,0R5 MHz
PH.CHS Channel spacing 25 kHz 25 kHE
PH.AIS AlIS 1 (default channel 1) 161,975 MHz 161,95 MHz
PH.AISZ AIS 2 (default channel 2) 162,025 MHz 162,0P5 MHz
PH.CHB Channel bandwidth 25 kHz 25 kHEg
PH.BR Bit rate 9 600 bit/s 9 600|bit/s
PH.TS Training sequence Always start with\a zero 24 bit 24 bit
(0101010...)

PH.TST Transmitter settling time (Transmit power within 20 % <1,0 ms <1,0 ms
of final value, frequency stable to within 1,0 kHz of
final value)

Table 3 = 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 (see Table 4)

Table 4 — Bandwidth related parameters of the physical layer of the AIS Base Station

Symbol Parameter name PH.CHB
PH.TXBT Transmit BT-product 0,4
PH.RXBT Receive BT-product 0,5
PH.MI Modulation index 0,50



https://iecnorm.com/api/?name=8c19d2eec2a2a333f870584782a1f245

IEC 623

20-1:2015 © IEC 2015 -19 -

5.3 Minimum requirements for the TDMA transmitter of the AIS Base Station

The minimum technical characteristics as specified in Table 5 shall apply to the TDMA
transmitters.

Table 5 — Minimum required TDMA transmitter characteristics

Transmitter parameters Requirement Condition
Frequency error +500 Hz normal +1 000 Hz extreme
Carrier power (P,,) 41 dBm high power setting +1,5 dB normal and
30 dBm  low power setting +3 dB extreme, conducted
ModulatJon spectrum (slotted 0 dBc Af, <10 kHz
transmigsion) ) .
below straight line between -25 dBc at +10 kHz < Af, €425 fHz
+10 kHz and -70 dBc at +25 kHz
-70 dBc or -36 dBm whatever is higher. +25 kHz< Af, < +62,% kHz
Intermodulation attenuation >40 dB
Modulatfon accuracy <3 400 Hz Bit, 07 1
2 400 Hz + 480 Hz Bit 2, 3
2 400 Hz + 240 Hz normal +480 Hz extreme"” | Bit4 ... 31
1 740 Hz + 175 Hz normal +350 Hzextreme | Test signal 0101...
2 400 Hz + 240 Hz normal +480-Hz)extreme | Testsignal 00001111}..
Power versus time Transmission delay: Os See Figure 4 and Table|6
charactgristics .
Ramp up time: 833 us
Ramp down time: 833 us Nominal 1 time slot
transmission
Transmission duration: <26 624 us
Spurioug emissions -36 dBm 9 kHz 1 GHz
-30 dBm 1 GHz 4 GHz
The emission mask for 25 kHz channel mode is:
— at £10 kHz removed-from the carrier, the modulation sidebands are below —25 dBc
— at +P5 kHz to +62,5 kHz removed from the carrier, the modulation sidebands arg below
—-70 |dBc, withgo-need to be below —36 dBm;
— in the region“between £10 kHz and %25 kHz removed from the carrier, the modulation
sidepands)shall be below a line specified between these two points.
The emisstenmaskter25-kHzchannelmode{sceHgure 3 isasfolows



https://iecnorm.com/api/?name=8c19d2eec2a2a333f870584782a1f245

dBc

- 20 - IEC 62320-1:2015 © IEC 2015

10
0
-10 | |
20 -
30 / -\
40 / \
50 / \
60 / \
70 / \
-80
Fc (kHz)
IEC
Figure 3 — Modulation spectrum for slotted transmission
oA
z
\V
+1’5 ........................... ~~
Pl o i
-1 Iv
-3 B i m——
! 4
| Z
$
¥
—BQ e s \.I~ \O ..........................................
oo 7T, Te. T
i B1 B2 E: Fi G!
Ta | @\mg Start NS = End
¢~ sequence [QiEL] .-':.y',-,;:,;'??‘é. % 9oe flag
IE
Figure 4 — Power versus time mask
Table 6 — Definition of timings for Figure 4
Reference Bits Time Definition
To 0 0 ms Start of transmission slot. Power shall NOT exceed —50 dB of
Pgs before T,
T Oto6 | 0 msto 0,625 ms Power exceeds —50 dB of Pgg
A
Ts Ty, 6 0,625 ms Power shall be within +1,5 or -3 dB of Pgg
Tsz 8 0,833 ms Power shall be within +1,5 or —1 dB of Pgg
T (includes 233 24,271 ms Power shall remain within +1,5 or —1 dB of P__ during the
1 stuffing bit) period Ty, to T
TF (includes 241 25,104 ms Power shall be —50 dB of P¢4 and stay below this
1 stuffing bit)
TG 256 26,667 ms Start of next transmission time period
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There shall be no modulation of the RF after the termination of transmission (Tg) until the
power has reached zero and next slot begins (Tg). Note that bits take priority over time in
applying the mask. Milliseconds are provided for guidance.

The AIS installation, when operating, should not be damaged by the effects of open circuited
or short circuited antenna terminals.

5.4 Minimum requirements for the TDMA receivers of the AIS Base Station

The minimum technical characteristics as specified in Table 7 shall apply to the TDMA
receivers.

Table 7 — Minimum TDMA receiver characteristics

Receiver parameters 25 kHz channels
Sensitivity 20 % PER at =107 dBm
Maximum error at high input levels 1 % PER at-7,dBm
1% PER at~77 dBm
Co-channel rejection 20,% BER at —-10 dB
Adjacent channel selectivity 20v% PER at 70 dB
Spurious response rejection 20 % PER at 70 dB
Intermodulation response rejection 20 % PER at 74 dB
Blocking 20 % PER at 86 dB
Accuracy of RSSI measurement +3 dB at

-50 to -107 dBm

Spurious emissions 9 kHz 1 GHz: -57 dBm
1 GHz 4 GHz: -47 dBm

5.5 Shutdown procedure for.an,AlS Base Station

An autgmatic transmitter hardware shutdown procedure and indication shall be proyided in
case a [transmitter continues its transmission at the end of its transmission perigd. This
feature phall be independent of the Base Station software control. The AIS Base Station shall
shut doyn the TDMA transmitter in less than 2 s.

6 Requirements for AIS Base Station

6.1 enéral

This clause describes the requirements for a Base Station operating as a dependent or
independent station.

The Base Station may be operated as an independent station that contains all of the
functionality or as a dependent station that relies on external functionality. It is the
responsibility of the competent authority to ensure proper operation.

When operated as a dependent Base Station, the unit operates under full control of the PSS.

When operated as an independent Base Station, the unit may be delegated certain
autonomous functionality under the supervisory control of the PSS.
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6.2 Dependent Base Station requirements

6.2.1

General rules

When operating as a dependent Base Station, the unit shall comply with the following general

rules:

e each dependent AIS Base Station shall, as a default, be identified by its own individual
MMSI on the VDL interface and the unique identifier on the PI interface. The AIS Base
Station MMSI and unique identifier shall be configurable by means of a SID sentence via
the PI;

o the dependent AIS Base Station shall be capable of transmitting messages with a different

e the ¢
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data

e ever
the 9

e ever
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e the ¢
e all tn

e the
auto

e whe
shal
cong

e uporf
hard

6.2.2

The AIS

...... P \BAA-an 3

ependent AIS Base Station shall be able to receive all VDL messages;
content processing;
lot indicated by the linked TSA sentence without further data content processi

d with a VSI sentence;
ependent AIS Base Station does not transmit Message 4 without PSS control;
ansmissions are done via TSA+VDM Pl input sentehces;

jependent AIS Base Station shall not be semaphore qualified and shall not
homously;

n the UTC sync source is unavailable, the)AlS Base Station shall use UTC in

ideration;

ware and software version information.
General processing diagram

Base Station shall internally process data in accordance with Figure 5.

y received VDL message shall be passed to the Pl as a VDM sentence'without further

y received Pl VDM sentence shall be transmitted on the VDL channgl and beginning in

9,

y message transmitted on the VDL shall be passed to the Pl as a VDO sgentence

operate

lirect or

be synchronised to another Base Stfation. Propagation delay shall be taken into

request via the sentence VER)\the dependent AIS Base Station shall prgvide its
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Figure 5 — General processing diagram
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b Base Station shall respond to input sentences from the Pl in accordance with
“output dependent” when operating as a dépendent Base Station.

Base Station shall respond tol\input messages from the VDL in accordarce with

Table 8 — Base Station response to input messages from the VDL

VDL input Resulting Pl output Resulting VDL output Resulting|VDL
reporting|rate
Any messige (regardless of VDM, VSI Nil Nil
MMSI)
All messages in a frame FSR Nil Nil
(regardlegs of MMSI)
The requiredcomntentof the FSRoutputisgiverrim Tabte—16-

6.3 Independent Base Station requirements

6.3.1

General rules

Requirements for Base Stations operating as independent units are in addition to the
requirements for Base Stations operating as a dependent unit.

When operating as an independent Base Station, the unit shall comply with the following

general

rules:

e with regard to the access schemes to the VDL, refer to 6.3.4 AIS Base Station interaction
on the VDL;
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o the independent AIS Base Station shall, as a default, use a surveyed position. When using
a surveyed position, the “position accuracy” flag in VDL Message 4 shall be set upon
configuration, and the “RAIM” flag shall be set to 0;

e when the UTC sync source is unavailable, the independent AIS Base Station shall use
UTC indirect or the semaphore rules as defined by ITU-R M.1371;

e the independent AIS Base Station shall revert to semaphore behaviour upon detection of
semaphore condition on the VDL;

e all VDL messages shall be as short as possible.

Note that in order to behave as a semaphore, the independent AIS Base Station is
transmitting Message 4. The required increase of the reporting rate is autonomous. This

behavioprisTotinftuenced by FATDMAOr RATDIVAS

6.3.2 General processing diagram

The AlY Base Station shall internally process data in accordance with Figure 6.

RX Base Station
> process > Pl output
\ 4
Message ‘
VDL processing and Base Station
message < Pl input

configuration
maintenance

A 4

TX
process

IEC

Figure 6 — General processing diagram

6.3.3 AlS _Base Station response to Pl input

6.3.3.1 — Germerat

The AIS Base Station shall respond to input sentences from the Pl in accordance with
Table 1, “output independent” when operating as an independent Base Station.

6.3.3.2 Requirements for configuration of FATDMA access scheme (Link
Management Message)

Use of FATDMA is reserved for Base Stations operating as either dependent or independent.

6.3.3.3 Slot reuse

A Base Station’s transmission slots are protected by reservation of slots (Message 4 and 20)
and the 120 nautical mile rule. Slots allocated or reserved by other Base Stations should not
be used for RATDMA unless the other Base Station is located over 120 nautical miles from
the Base Station.
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6.3.3.4

— 25—

Configuration of Data Link Management Messages

The Data Link Management Message (Message 20) is a continuously scheduled and
transmitted message. The Data Link Management Message applies only to the frequency
channel on which it is transmitted.

The Data Link Management Message shall be used by Base Station(s) to pre-announce the
fixed allocation schedule (FATDMA) for one or more Base Station(s) and it shall be repeated

as often as required.

The AIS Base Station shall use the ECB sentence to schedule the autonomously and
continuously transmission of Data Link Management Messages, which refresh the FATDMA

reservaftons.
6.3.4 AIS Base Station interaction on the VDL
6.3.4.1 General
The intgraction of the AIS Base Station on the VDL is presented in\Table 9. The fequired
content [of the VSI sentence is given in Table 10.
Table 9 — Base Station response to input messages from the VDL
VDL input Resulting Pl output Resulting/VDL output Resulting|VDL
reporting|rate

Any mess@ge (regardless of VDM, VSI°¢ Nil Nil
MMSI)
Message p own MMSI VDM, VSI¢, VDO Message 7 Once
Message [f own MMSI VDM, VSI¢, ABK Nil Nil
Message [10 own MMSI VDM, VSI¢, VDO Message 4 Once
Message [12 own MMSI VDM, VSI¢, VDO Message 13 Once
Message [13 own MMSI VDM, VSISNABK Nil Nil
Message [I5 own MMSI VDM, VSI°, VDO Message 42 or 24A/BP Once
Semaphofe qualified VRO,.VSI® Message 4 31/3s
Not semaphore qualified VDO, VSI¢ Message 4 10's
a8 |If the| AIS Base Station-is set up for autonomous transmission, then the reply is on the next pcheduled

transnmission. If the Base Station is not set up for autonomous transmission, then the Base Station shgll respond

within|4 s only if it{is~<configured for RATDMA or FATDMA.
b A bask station shall respond with Message 24A and 24B within 4 s only if it is configured for RATDMA or

FATDMA.
¢ If VSllenabled.
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Table 10 — Required content of FSR and VSI output

Sentence Field Requirement
FSR Hour, minute and second of report generation Required
FSR Channel being reported Required
FSR Total slots occupied by valid message received previous frame Required
FSR Total slots occupied by this station’s transmissions previous Required
frame
FSR Number of slots with CRC failures in the previous frame Required
FSR Total external slot reservations for current frame Required
FSR Average noise level during previous frame Optional
FSR Number of slots with received signal strength (at least 10 dB Optional
over average noise level). This includes slots with valid
messages.
VSI Hour, minute and second, and fractional-second of measurement | Required
VSI First slot number of message Required
VSI Signal strength (dBm) of received VDL message. Required
VSI Signal to noise ratio (dB) Optional
6.3.4.2 Transmission of DGNSS corrections
There afe two possible ways to accept DGNSS corregtions for transmission:
e as g result of a VDM sentence via the Pl CAIl required information for transmigsion is
inclyded in the VDM sentence;
e via the dedicated optional DGNSS inputport.
This stpndard provides tests for ,the VDM DGNSS corrections. A separate [est for
RTCM 10402 input data via the dedicated optional DGNSS port is provided in 10.6.
6.3.4.3 Autonomous Base ‘Station report Message 4
The ind¢pendent Base Station shall periodically generate the Base Station report (Megsage 4)
with a reporting interval ;of 10 s according to its given configuration. The Base Statipn shall
operate|in this statebwuntil it detects that it is required to operate as semaphore. The Base
Station shall then/increase its update rate of Message 4 to MAC SyncBaseRate (ong report
per 3 1/3 s). Three minutes after the requirement for the Base Station to be semapHhore has
ceased |t shallirevert to the 10 s reporting interval.
6.3.4.4 L ~Autonomous Tx of data link management messages

The DLM PI sentence shall be used to set up the link for use by the Base Station.

6.3.4.5

Requirements for acknowledgement/retries configuration

The number of retries for addressed messages as described in ITU-R M.1371 shall be input
by configuration sentence BCG.

6.3.4.6

Requirements for assigned mode commands

Assighment commands shall be transmitted by a Base Station when operating as a controlling
entity. The Base Station shall be able to assign a specified transmission schedule to a mobile

station.
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The reporting rate assigned by a Base Station shall be, as a minimum, 20 reports per 10 min

and, as

a maximum, 1 report per second.

The Base Station shall be capable of assigning two mobile stations simultaneously.

6.3.4.7

Autonomous response to interrogation

When a Base Station receives a Message 15 from a mobile station, it shall automatically
provide a single response with the message number indicated by the Message 15 (see

ndation
default

n indirect

5 on the

Table 9).

6.3.4.8 Requirements for the preset of the repeat-indicator

The independent Base Station shall preset the repeat indicator for own transmissiovLs of all
VDL messages to a value between 0 and 3 in accordance with Recomms

ITU-R M.1371. If no configuration was received, the AIS Base Station shall use the

value of| zero.

NOTE BJ pre-set of the repeat indicator by non zero, the Base Station is disqualified ffom becoming 4

sSync sourge.

6.3.4.9 Requirements for messages initiated by ABM, BBM or AIR

The independent Base Station shall be able to receive ABM,-BBM and AIR sentence

Pl, and [it shall transmit the messages according to Table\M in response to these sentences.
The acg¢ess scheme shall be either FATDMA or RATDMA according to the descri

6.3.4.1Q.

Table 11 — Base Station response tol/ABM, BBM and AIR input on the PI

ption in

Mé¢ssage type Pl input Pl output Remarks
Message p ABM VDO, ABK
Message B BBM VDO, ABK
Message [10 AIR VDO, ABK
Message [12 ABM VDO, ABK
Message [14 BBM VDO, ABK
Message [15 AIR VDO, ABK
Message P5 Addressed ABM VDO, ABK
Message P5 Broadc¢ast BBM VDO, ABK
Message R6 Addressed ABM VDO, ABK
Message P6 Broadcast BBM VDO, ABK
6.3.4.10 AIS Base Station response to VDM input

The Base Station shall transmit, on the VDL, VDM sentences received on the PI.

FATDMA shall be used as the access scheme for transmission. RATDMA may also be

configur

A transmission initiated by a VDM input shall not replace a scheduled message.

ed for use.

Messages 4, 11 and 20 shall not be transmitted.

Messages 15 and 16 shall not be transmitted if a slot offset is provided unless the slot offset
is recalculated by the base station. Messages that have a Comm.state shall have the
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Synch.state bits of the Comm.state set to the current status of the station. The remaining

Comm.state bits shall be set to zero to prevent false slot allocations.

The repeat indicator shall be set to greater than zero before transmitting.

Any Message up to 27 shall be transmitted according to these rules.

After receiving a VDM sentence, the Base Station responds with the appropriate TFR

sentenc

e.

The following rules shall be used for VDL transmission (as shown in Figure 7):

e the

NOTEH

e if FA
shall| be used;
o if RA
be uked;
e if FA
discarded.

Free FATDMA
slots-available
within 4 s?

Send the message

RATDMA

VDM inputiffom PI

Yes

DL message shall be transmitted in available FATDMA slots;

Available FATDMA slots are local ‘L’ slots without planned ECB transmissions.

TDMA slots are not available within 4 s and RATDMA is available,~then R

TDMA is not available, and if there is an available FATDMA slot"within 6 min

TDMA and RATDMA are not available, there shall be nog\dransmission and the

\A 4

Send the message

ATDMA

it shall

VDM is

using RATBMA operational? using a free
FATDMA slot
VDO output VDO output

Free FATDMA
slot available
within 6 min?

Do not send
(no transmission)

Figure 7 — Flow diagram for AIS Base Station response to VDM input

IEC
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6.3.4.11 Scheduled transmission of Message 24A

The Base Station shall be configurable for a scheduled transmission of Message 24A
providing the base station name. This will be configured using the ECB sentence. The
definition of the ECB sentence includes the definition of a transmission schedule for Message
24. The base station name is set using the BCL sentence.

6.3.4.12 Scheduled transmission of Message 26

The Base Station shall be configurable for up to 4 transmission schedules for Message 26.
These will be configured using the CBR sentence. The content of Message 26 is set using the
MEB sentence. A payload can be stored for each message ID index of the scheduled

MessanMmW@ﬂMM&shall be
no trangmission of the associated Message 26.

6.3.4.13 Requirements for management of mobile AIS stations by AIS Base Station

The follpwing operational settings for mobile AIS stations shall be controlled by an A]S Base
Station:
a) regipnal area designation;

b) regipnal working frequencies assignment;

c) power level;

d) Tx/Rx mode;

e) trangitional zone size;

f) repdrting rate;

g) slot juse (reservation);

h) control of long-range broadcast Message\27.
The Bage Station shall be able to control the transmission of Message 27 from thg mobile

stations| within its coverage area. The coverage area is transmitted to the mobile |stations
using Message 23.

The Bage Station shall be capable of storing a group assignment area for each station|type.

To delefe a group assignment area, an AGA sentence with station type (that is to be fleleted)
and default position, 'shall be sent to the Base Station.

Messagp 4 contains a bit called “transmission control for long-range broadcast mgssage”.
When this bit)is set to 1, the mobile station shall transmit Message 27 if located within the
coveragle area of the Base Station transmitting the Message 4, as defined by Message| 23.

6.3.5 Autonomous channel management

The ACA sentence shall be used to set up the channel management information for the AIS
Base Station which shall result in transmission of Message 22. Transmission shall be in a
sequential order.

The “in use” data field of the ACA sentence defines the status of the region (0 = not in use,
1 =in use). The Base Station shall support 8 regions.

If optional DSC functionality is included, the ACA sentence may be used for DSC channel
management.
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6.4 BIIT conditions

The AIS Base Station shall monitor the following BIIT conditions and shall generate the
appropriate ALR sentences on the Pl. The ALR sentence shall be output at least once per
minute. The alarm conditions are noted in Table 12 and the resulting alarm status is sent via
Pl sentence ADS. If an alarm is active (acknowledged or not), the ADS alarm status field is
set to A; if no alarm is active the field is set to V.

Table 12 — BIIT alarm conditions monitored by an AIS Base Station

b k]
cl c -
° c Py
= e 0T | * »
£ > '-% T| °% Reaction of the system to th<LaIarm
s e o [ -
Alarms description text 0T g 8 e g condition threshold exceelded
EQ ox| Eo
- ) - =
se | E7| S
<2 K] <
s <
AIS: Tx mlalfunction A \% 001 Stop transmission
AIS: Antepna VSWR exceeds limit A \% 002 Continue opération
AIS: Rx channel A malfunction A \% 003 | Stop transmission on affected chgnnel
AIS: Rx channel B malfunction A \% 004 | Stop.transmission on affected chgnnel
AIS: Gengral failure A \% 006 [/Stop’transmission
AIS: Clock lost A \% 007 Independent — follow synchronisation rules
including semaphore.
Dependent — follow synchronisation rules.
Stop transmission when there is o
synchronisation source.
AIS: No spnsor position in use A \% 026 | Continue operation
AIS: Franle synchronisation failure A \% 037 | Stop transmission
AIS: DGNSSS input failed @ A \% 038 | Continue operation
A Alarm
V  Valid.
a8  Optional.
6.5 efault settings after reset
The Bape Station shall have the configuration settings after a reset command given in
Table 1

Fabtet3—=Settings after resetcommand

Parameter Sentence Reset value/ action
Channel management area settings ACA No channel management areas
RATDMA on/ off BCG (BCE) 0 = off
UTC source selection BCG (BCE) | = internal source
ADS interval BCG (BCE) 60 s
Rx and Tx channel A BCG (BCF) 2 087
Rx and Tx channel B BCG (BCF) 2 088
Power level channel A and B BCG (BCF) 0 = high power
VDL message retries BCG (BCF) 3
Message repeat indicator BCG (BCF) 0
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Parameter Sentence Reset value/ action
Talker ID BCG (BCF) Not changed
Position source BCL (BCF) 1 = internal EPFS in use
Own position, Latitude BCL (BCF) 91°
Own position, Longitude BCL (BCF) 181°
Position accuracy BCL (BCF) 0
Base station name BCL No name
Message 27 transmission control bit in BCL Tx control bit =0
Message 4
Slot reservations DLM No reservations
Transmisgion schedules for Message 4, 17, | ECB No active transmission schedules
20, 22, 29, 24
Transmisgion schedules for Message 26 CBR No active transmission schedulés
Content of scheduled Message 26 MEB No content stored
Unique identifier SID Not changed
MMSI SID Not changed
VS| and HSR output SPO VS| and FSR disabled, All output values
disabled
TAG blocks g = grouping CPG Not changed
TAG blocks d = destination CPD Notychanged
TAG blocks s = source CPS, TBS Not changed
TAG blocks ¢ = UNIX time CPC Not changed
TAG blocks n = line-count CPC Not changed
Legacy sypport
Channel A transmission (CAB) 1=Txon
Channel B transmission (CAB) 1=Txon
Comment|Block Control (BCE) Not Changed

6.6  Further requirements for optional features

6.6.1 General

This supclause describes features that are optional for both dependent and inde
operatign of AlS/Base Stations. If an option is selected, then the AIS Base Stati
comply with(the requirements of the option selected, and this option shall be tested.

bendent
bn shall

NOTE Tests foraftoptfonmatfeatures are not inciuded withim this standara:

6.6.2

External synchronisation source option

The AIS Base Station may use an external synchronisation source via a dedicated input port.
If used, the external synchronisation source shall have accuracy sufficient for the base station
to maintain slot jitter within the £52 us requirement.

The UTC synchronisation source in use shall be configurable by the sentence BCG.

The dedicated input port for external UTC synchronisation may consist of:

e pulse per second (PPS) detailed setting subject to configuration;

e UTC date and time.
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The AIS Base Station may be configured to transmit DGNSS corrections (Message 17) that
are input via a dedicated RTCM 10402 format DGNSS port.

Base Stations shall convert the RTCM 10402 format to VDL format before transmission.

This option shall only be available for the independent operation and care should be taken to
minimise the impact on the VDL.

7 Functional definition of the presentation interface of the AlS Base Station

7.1

)

An interface shall be provided to handle the data bandwidth requirements of the PI.

Lysical requirements for the presentation interface

7.2 Presentation interface data exchange

7.2.1 General

Regardless of the physical interface used, the AIS Base Stationsshall exchange data uping the
sentences defined in Table 1 and Table 14.

7.2.2 Base Station presentation interface output

Table 1[includes the list of output sentences.

All trangmitted VDL messages shall be output*by VDO sentences. The UTC hour, UTG minute
(frame),[and slot number of the slot or the first slot of a multi-slot message in which egch VDL

messagp was transmitted shall be provided“by linking a VDO to a VSI sentence.

Each oytput sentence is identified by the talker identifier as configured by the BCG sentence.

7.2.3 Base Station presentation interface input

Regardless of the physijeal‘interface implemented, the AlIS Base Station shall accept data
input conforming to Table 1 which lists the mandatory sentences for each type of Base

Station.

7.2.4 TAG blocks on presentation interface

Table 14 shows the TAG block functions required for a Base Station as defined in A]nnex D.

A description of the use of TAG blocks is given in NMEA 0183.

Table 14 — Required TAG block functions

Sentence Associated parameter Required input function Required output function

CPC “c” = Unix time parameter No evaluation on input required Output of time tag (current UTC time)
with all output sentences, 0 if not
available. Required accuracy of
+1s.

CPD “d” = Destination- Filtering of input sentences Output of Destination identification

L based on own Ul (configured Tag in all responses
Identification by SID sentence)

CPG? “g” = sentence Grouping | No evaluation required Grouping of related sentences,
VDM and VDO with a VSI
sentence and multi-part sentences

CPN®P “n” = line count No evaluation required Output of line count Tag with all
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Sentence Associated parameter Required input function Required output function
output sentences
CPS “s” = Source Filtering of input sentences Output of Source identification
identification based on Source TAG with own Ul attached to NAK
identifications configured by responses or to all output
TBS sentence sentences
TBR TAG block report Response with at least CPD, No TBR output
request CPG, CPS, CPC, CPN
TBS “s” = Source Configuration of at least 5 Response on query for TBS
identification different Source
identifications for input
filtering
a Tlll..; IIIiIIiIIIuIII ICL{U;ICU‘. \JIUU}J'\;UU‘U iIIbIUIIIUIIi. = 1 TiIU vaci. EVUIII. = U. illii.idi \JIUUP‘\.’U\J‘S - ‘I ‘I’OUp-
cofle Limit = 1-999999999.
b Thp minimum required: Count Increment = 1. The Reset Event = 0. Initial Line-count =-1.\Linef-count
Limpit = 1-999999999.

8 Tegts of AIS Base Stations — Method of measurement andirequired resplts

8.1 General

Physical] test parameters and testing subject to national requirements may pverride
paramelers stated below. These parameters are stated as“a guideline only.

8.2 Test conditions
8.2.1 Normal test conditions
8.2.11 Temperature and humidity

Tempergture and humidity shall be within the following range:
Temperature +15 °C to + 35 °C
Humidity 20 % to 75 %

8.2.1.2 Power supply

The normal powersupply for the tests shall be as specified by the manufacturer.

8.2.2 Extreme test conditions

The exireme temperature conditions are —15 'C and fo5 'C. Where required, tests under
extreme test conditions shall be a combination of
e dry heat and upper limit of supply voltage applied simultaneously, and

e low temperature and lower limit of supply voltage applied simultaneously.

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

8.2.3 Standard test environment

The EUT is tested in an environment using test equipment to simulate and to log VDL
messages. Standard environment consists of at least 5 simulated targets. The signal input
level at the RF input port of the EUT for any simulated target shall be at least =100 dBm. Own
position sensor inputs to the EUT will be simulated by the test system or other means.
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Channels in use shall be selected by manual input before starting the tests.

8.2.4 Test signals
8.2.4.1 Standard test signal number 1

For TDMA Type 1: A test signal consisting of a 26 ms packet (1 slot) of 010101.

8.2.4.2 Standard test signal number 2

For TDMA Type 2: A test signal consisting of a 26 ms packet (1 slot) of 00001111.

8.2.4.3 [ Standard test signal number 3

This tedt signal consists of 200 packets grouped into clusters of 4 as described\in Figure 8
Figure § and Table 15. Each cluster consists of 2 consecutive transmissions of packefs. NRZI
shall b applied to every packet. After sending packet 1 and 2, the initial.state of the NRZI
process|shall be inverted and then packet 1 and 2 repeated.

Between every transmitted packet there shall be at least 2 free slots{oThe RF carrier ghall be
switched off between packets to simulate slotted behaviour.

Packef 1 Packet 2 PacKet 1 Packet 2 |—

Invert initial NRZI state here

IEC
Figure 8 — Format for répeating four-packet cluster

Table 15 — Content of first two packets

Packet || Parameter | Bits Contents Comment
1 Training 24 0101..:-0101
Start flag 8 04911110
Data 168 Pseudo random As per Table 16
CRC 16 Calculated
End flag 8 01111110
2 Trainifig 24 1010....1010
Start. flag 8 01111110
Dafa T68 | Pseudo random AS per Table 16
CRC 16 Calculated
End flag 8 01111110
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Table 16 — Fixed PRS data derived from ITU-T 0.153

Address Contents (HEX)
0-7 0x04 0XF6 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 Ox1E 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 B = 168 bit
0101.0011 | 1111.1001 | 1101.0110 | 1110.0111 | 1110.0000 | (4 Stuffed bit), CRC = 0x3B85

8.2.5 Arrangements for test signals applied to the receiver input

Sourceq 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.

The imgedance shall be met irrespective of whether one or more sjgnals 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 exprg¢ssed in
terms of dBm.

The eff¢cts of any intermodulation products and nois€ produced in the test signal jsources
shall be[negligible.

8.2.6 Encoder for receiver measurements
WheneVer needed, and in order to facilitate’measurements on the receiver, an encodey for the

data sylstem shall accompany the EUY," together with details of the normal mogdulation
process| The encoder is used to modulate a signal generator for use as a test signal spurce.

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

8.2.7 Waiver for receivers
If the mjanufacturer declares that both TDMA receivers are identical, the test shall bg limited

to one feceiver and-the test for the second receiver shall be waived. The test rep¢rt shall
include this.

8.2.8 Impedance

In this standard, the term "50 {2 IS Used for a 50 {2 non-reactive iImpedance.

8.2.9 Artificial antenna (dummy load)

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

8.2.10 Facilities for access

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

8.2.11 Operation of the transmitter

For the purpose of the measurements according to this standard, there shall be a facility to
operate the transmitter unmodulated.
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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. The method used shall be described in the test report and may involve suitable
temporary internal modifications of the equipment under test.

NOTE For example, in the case of direct Frequency Shift Keying (FSK), a means to continuously transmit a
sequence containing only "zeros" and a sequence containing only "ones" is preferable.

8.2.12 Measurement uncertainties

Maximum values of absolute measurement uncertainties are given in Table 17.

Table 17 — Maxi I f absolut I tainti

RF frequgncy +1 x 107
RF power +0,75 dB
Adjacent ¢hannel power +5 dB
Conductefl spurious emission of transmitter +4 dB
Conductefl spurious emission of receiver +3 dB
Two-signal measurement 44°dB
Three-sighal measurement +3 dB
Radiated pmission of transmitter +6 dB
Radiated pmission of receiver +6 dB
Transmitter attack time +20 %
Transmitter release time +20 %

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

The intgrpretation of the results recorded in a test report for the measurements desdribed in
this standard shall be as follows:

e the measured value (related to the corresponding limit shall be used to decide whether
equipment meets thejrequirements of this standard;

o the actual measurement uncertainty of the test laboratory carrying out the measurgments,
for dach partictlar measurement, shall be included in the test report;

e the yalues\of the actual measurement uncertainty shall be, for each measuremert, equal
to oIl lawer than the figures given in this clause (absolute measurement uncertaintiTs).

9 Physical radio tests

9.1 Remark

Unless otherwise stated, all physical radio tests are performed for 25 kHz channel spacing.

9.2 General transceiver tests
9.21 Transceiver protection test
9.21.1 Purpose

This test demonstrates that the transceiver is properly protected against malfunction due to
faults in the antenna system. This shall be the first test applied to the EUT.
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9.2.1.2 Method of measurement

While the transmitter is transmitting at the highest output power, the antenna port shall first be
short-circuited and then open-circuited, in each case for a period of 5 min.

The EUT shall transmit 225 single slot messages evenly spread across the 5 min period
during the short-circuit condition and the open-circuit condition.

A method for transmitting these messages should be provided by the manufacturer.

9.2.1.3 Required results

The prdof that the transceiver is protected against malfunctions at the antenna terminal is
substantiated by the ability to pass the remainder of the tests in this clause.

9.2.2 Transmitter shutdown procedure
9.2.21 Purpose

This velfifies that an automatic transmitter hardware shutdown proceddre is implementg¢d.

9.2.2.2 Method of measurement

Check manufacturer’s documentation on transmitter shutdown procedure.

9.2.2.3 Required result

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

9.3 TDMA transmitter
9.3.1 General

Unless ptherwise stated, all transmitter tests are performed at the highest power setting.

9.3.2 Frequency error
9.3.21 Purpose

The frequency ~ertor of the transmitter is the difference between the measured| carrier
frequengy in thetabsence of modulation and its required frequency.

9.3.2.2 Method of measurement

Transmitter Power Frequency
under > attenuator > meter
test

IEC

Figure 9 — Measurement arrangement for frequency error

The measurement procedure shall be as follows:

the equipment shall be connected as illustrated in Figure 9;

the carrier frequency shall be measured in the absence of modulation;

the measurement shall be made under normal test conditions and extreme test conditions;
the test shall be performed at 156,025 MHz and 162,025 MHz.
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9.3.2.3 Required results

The frequency error shall not exceed +0,5 kHz, under normal test conditions and =1 kHz
under extreme test conditions.

9.3.3 Carrier power
9.3.3.1 Purpose

The transmitter carrier power conducted (P.) is the mean power delivered to a nominal 50 Q
load during a radio frequency cycle. The rated nominal high power setting shall be 12,5 W and
the rated nominal low power setting shall be 1 W. If there is a requirement for different
nominal power th’ringq the carrier power accuracy shall be tested at all pr’ringe

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

a) the g¢quipment shall be connected as illustrated in Figure 10;

b) the ¢arrier power shall be measured in the absence of modulationy
c) the measurement shall be made under normal test conditions(and extreme test conditions;
d) the £st shall be performed at 156,025 MHz and 162,025 MHz;

e) the ¢arrier power accuracy shall be tested at all settings?

Transmitter Power Power
under > attenuator > meter
test

IEC
Figure 10 — Measurement arrangement for carrier power

9.3.3.3 Required results

P. shalllbe within +1,5 dB ofithe rated carrier power conducted.
P. under extreme test cenditions shall be within £3 dB of the rated carrier power condycted.

9.34 Modulation spectrum slotted transmission

9.3.4.1 Rurpose

This testTstoensure thatthe modutation sidebands produced by the specifiedtestpatterns
fall within the allowable masks.

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

a) the EUT shall be connected to a spectrum analyser;
b) the test shall be carried out using slotted transmission of test signal number 1;

c¢) a minimum resolution bandwidth of 300 Hz and video bandwidth of 3 kHz and positive
peak detection (maximum hold) shall be used for this measurement;

d) a sufficient number of sweeps and transmission packets shall be measured to ensure that
the emission profile is developed,;

e) repeat steps a) through d) using test signal number 2;
f) tests shall be performed at 156,025 MHz and 162,025 MHz.
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9.3.4.3 Required results

The modulation spectrum shall be within the mask detailed in Figure 3.

9.3.5 Transmitter test sequence and modulation accuracy verification
9.3.5.1 Purpose
The test is to verify that the training sequence is a 0101 pattern of 24 bit and starts with a 0.

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

9.3.5.2 —Methoed-ofmeasurement

\ 4

Trigger device

A 4

Configuration A

[ransmitter Power RF signal
under test attenuator analyser

Configuration B

h 4

Trigger device

A 4

[ ransmitter Power Test Storage
under test attenuator discriminator oscilloscope

IEC

Figure 11 — Measurement arrangement for modulation accuracy

The measurement procedure shall be as follows:
a) the equipment.shall be connected in either configuration A or configuration B as shown in
Figure 11;

b) the [trigger* device is optional if the equipment is capable of synchronising| to the
trangmitted bursts;

c) the transmitter shall be tuned to 156,025 MHz;

d) the transmitter shall be modulated with a continuous test signal number 1;

e) the deviation from the carrier frequency shall be measured as a function of time;
f) repeat steps a) through e) with test signal number 2;
g) measurement shall be repeated at 162,025 MHz.

9.3.5.3 Required results

For test signal number 1: the training sequence shall start with a ‘0’ bit and, the peak
frequency deviation shall be 1 760 Hz + 352 Hz/ — 176 Hz.

For test signal number 2: The peak frequency deviation shall be 2 400 Hz + 240 Hz.
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Transmitter output power versus time function

Definition

Transmitter output power versus time function is a combination of the transmitter delay, attack
time, release time and transmission duration as defined in Figure 4 and Table 6 where:

a) transmitter delay time (Tp—T) is the time between the start of the slot and the moment when
the transmit power exceeds —50 dB of the steady-state power (Pgg);

b) transmitter attack time (Tg, — T,) is the time between the transmit power exceeding
-50 dBc and the moment when the transmit power maintains a level within +1,5 dB —1 dB

from Pgg;

c) tranfmitter release ume (I — Tg) IS the ume between the end ilag being transmijted and
the moment when the transmitter output power has reduced to a level 50 dB. bglow Py
and remains below this level thereafter;

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

9.3.6.2 Method of measurement

The megasurement procedure shall be as follows:

a) the measurement shall be carried out by transmitting test-signal number 2 (note that this
testisignal generates one additional stuffing bit within its CRC portion);

b) the EUT shall be connected to a spectrum analyser/ A resolution bandwidth off 1 MHz,
videp bandwidth of 1 MHz and a sample detector.shall be used for this measuremént. The
analyser shall be in zero-span mode for this méasurement;

c) for the purposes of this test, the EUT shall be equipped with a test signal [(SYNC)
indigating the start of each time period that"it intends to transmit into. This will be used as
a trlgger source for the spectrum analyser. The SYNC signal shall be aligneq to the
nomfinal start time (T;) of the transmission time period;

d) test$ shall be performed on the lowest operating frequency on which the EUT can fransmit
accqrding the manufacturers specification and AlIS2 (162,025 MHz).

9.3.6.3 Required result

The tragsmitter power shalkremain within the mask shown in Figure 4 and associated| timings

given in[Table 6.

9.3.7 Intermodutation attenuation

9.3.71 Purpose

The intgrmodulation attenuation is a measure of the capability of a transmitter to inhibit the

generation of signals caused by the presence of the carrier and an interfering signal entering
the transmitter via its antenna.
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9.3.7.2 Method of measurement
Directional
coupler
Transmitter 50 Q 10 dB 50 O 20 dB tInt?rfermg
under test attenuator attenuator [  lestsource
TERM
Directional
CPLD coupler
Spectrum 50 Q
analyser attenuator 50 Q
termination

The measurement arrangement shown in Figure 12 shall be used.

a) The
(dirg
betw

b) Ino

attenuator is coupled to the transmitter under test with the shortest possible conne

The

outp
lined
and
The
couf

The

c)

d)

e)

the measurement is not influenced by direct radiation.

The
spar
or to
The
50 k
be ¢
coin

The

f)

g)

h)

Figure 12 — Measurement arrangement for intermodulation attenuation

transmitter shall be connected to a 50 Q 10 dB power- attenuator and
ctional) coupler to a spectrum analyser. An additional/attenuator may be
een the directional coupler and the spectrum analysercto.avoid overloading.

der to reduce the influence of mismatch errors, itjis-important that the 10 d

interfering test signal source shall be eithersa“transmitter providing the sam
ut as the transmitter under test and be ofca similar type, or a signal generatd
r power amplifier capable of delivering the output power as the transmitter un
connected via a 50 Q 20 dB power attenuator to the directional coupler.

(directional) coupler shall have ap-insertion loss of less than 1 dB. If a din
ler is used, it shall have a directivity of at least 20 dB.

transmitter under test and the test signal source shall be physically separated

of 500 kHz. The transmitter under test shall be set to continuous transmissid
the fastest updatesrate which is available.

interfering test signal source shall be unmodulated and its frequency shall b
Hz to 100 kHz above the frequency of the transmitter under test. The frequen
hosen in{such a way that the intermodulation components to be measured
Cide with other spurious components.

power: output of the interfering test signal source shall be adjusted to thg
brievel of the transmitter under test.

IEC

via a
equired

B power
Ction.

B power
rand a
der test

ectional

so that

transmitter under test shall be unmodulated and the spectrum analyser adjusfed to a

n mode

e within
cy shall
do not

carrier

pow

shall

withi

be measured on the spectrum analyser and recorded.

n 50 kHz to 100 kHz below the frequency of the transmitter under test.

lower of the two values recorded in i) and j).

9.3.7.3

Required results

The intermodulation ratio shall be not less than 40 dB.

The ratio of the largest third order intermodulation component with respect to the carrier
This measurement shall be repeated with the interfering test signal source at a frequency

The intermodulation attenuation of the equipment under test shall be expressed as the
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9.4 TDMA receivers

9.4.1 Sensitivity

9411 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. If there is a requirement for sensitivity
requirements below —107 dBm, the EUT shall be tested at this stated sensitivity level.

9.4.1.2 Method of measurement

Message Signal Receiver MeSsage
generator » generator » under test » measuring test
set

A

IEC
Figure 13 — Measurement arrangement forsensitivity

The measurement procedure shall be as follows:

a) the ¢quipment shall be connected as illustrated in Figure 13;

b) the gignal generator shall be set to —107 dBm or’declared sensitivity level;
c) use [est signal number 3;

d) the fest shall be performed at 156,025 MKz and 162,025 MHz;

e) a mihimum of 200 packets shall be transmitted during the test;

f) repejat the test under extreme condijtions with the signal generator level set to —101 dBm.

9.4.1.3 Required results

A minimum PER of 20 % is required.

9.4.2 Error behaviour at high input levels

9.4.2.1 Purpose

the megsurement of the maximum usable sensitivity when the level of the wanted gignal is
100 dB

The err{r behaviour (performance) at high input levels is defined in the same manngr as for

bove the maximum usable sensitivity.

9.4.2.2 Method of measurement
Message Signal Receiver Message
generator » generator > under test > measuring
test set

A

IEC

Figure 14 — Measurement arrangement for error behaviour

The measurement procedure shall be as follows:

a) the equipment shall be connected as illustrated in Figure 14;
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b) an input signal set to 161,975 MHz, modulated with test signal number 3 shall be applied
to the receiver;

c) the level of the input signal shall be adjusted to =77 dBm;
d) 200 packets shall be transmitted and the PER shall be calculated;
e) the measurement shall be repeated with the input signal at =7 dBm.

9.4.2.3 Required results

The PER shall not exceed 1 % in either case.

9.4.3 Co-channel rejection

9.4.3.1 Purpose
The co-channel rejection is a measure of the capability of the receiver to recejive a|wanted

modulated signal without exceeding a given degradation due to the presence“of an upwanted
modulated signal, both signals being at the specified frequency of the recejver.

9.4.3.2 Method of measurement

Signal
generator ]
A h 4
Receiver Message
:: Combiner > under > measuring
test test set
Signal
generator |
B

IEC
Figure 15 — Measurement arrangement for co-channel rejection

The meg@surement 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 15;

b) the wanted signal, provided by signal generator A, shall be at the specified freqyency of
the feceiver@nd shall be modulated to generate test signal number 3;

c) the linwanted signal, provided by generator B, shall also be at the specified freqyency of
the neceiver. Generator B shall be frequency modulated with a 400 Hz sine wave [giving a
deviation of £3 kHz;

d) the level of the wanted signal from generator A shall be adjusted to —104 dBm;
e) the level of the unwanted signal from generator B shall be adjusted to —114 dBm;

f) the message measuring test set shall be monitored and the packet error rate observed
over 200 transmissions;

g) the test shall be carried out at a specified frequency of 156,025 MHz and 162,025 MHz.
9.4.3.3 Required result

The PER shall not exceed 20 %.
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Adjacent channel selectivity

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.

9.4.4.2 Method of measurement
Signal
generator —
A v
Receiver Message
—> Combiner > under » measuring test
—>
test set
Signal
generator |
B

The measurement procedure shall be as follows:

a) two
sho

b) the

modulated to generate test signal number 3;

c) the ynwanted signal, provided by ‘generator B, shall be frequency modulated with 3
sine

that

d) the IEveI of the wanted signal from generator A shall be adjusted to a level of —104
e) thel

f) the

trangmissions;

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

h) rep
9.4.4.3

Figure 16 — Measurement arrangement for adjacent channel selectivity

generators A and B, shall be connected;to the receiver via a combining net
vn in Figure 16;

vanted signal, provided by signal generator A, shall initially be at 156,025 MHZ

wave giving a deviation of-£3 kHz. Generator B shall be at a frequency 25 kH
of the wanted signal,

vel of the unwanted signal from generator B shall be adjusted to —34 dBm;

message measuring test set shall be monitored and the PER observed o

t the whole of test steps a) to g) at 162,025 MHz.

IEC

work as
and be

400 Hz
7 above

dBm;

ver 200

signal;

| “Required results

The PER shall not exceed 20 %.

9.4.5
9.4.51

Spurious response rejection

Purpose

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

9.4.5.2

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:
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a) list of intermediate frequencies (/IF4, IF,,...IF)) in Hz;

b) switching range of the receiver (sr);

NOTE 1

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

c) frequency of the local oscillator at 162,025 MHz (AlIS2) and at the lowest TDMA channel
(fLon» fLoL)-

NOTE 2 Examples of local oscillators are VCO, crystal, sampling clock, BFO, numerically controlled oscillator etc.
depending on the design of the equipment.

9.4.5.3

The init
shall the
of intere

Introduction to the method of measurement

st” (as defined below).

To detérmine the frequencies at which spurious responses can oceur,” the f

calculatlons shall be made.

9.4.5.4 Calculation of the limited frequency range

The limits of the limited frequency range (LFRy, to LFR| o) arg“determined from the f
calculat|ons:

The cal
given bd

LFRHl = fLOH + (/F1 + IF2 +...+ IFN+ SI‘/2)
LFRLO = fLOL - (/F1 + IF2 +...+ /FN+ SI‘/2)

tulation of specific frequencies of interest’(SF/) outside the limited frequency
low.

These dre determined by the following calculations:

ge and
uencies

Dllowing

bllowing

fange is

where K is an integer from 2.to 4.
9.4.5.5 Method of measurement over the limited frequency range
Two mefhods ared@vailable for the measurements over the limited frequency range, onge 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
frequengies.
Signal
generator B
A A
Receiver Message
:: Combiner > under » measuring test
test set
Signal
generator |
B

Figure 17 — PER/BER or SINAD measuring equipment

IEC
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9.4.5.6 Method of search over the "limited frequency range™ using SINAD

measurement

The measurement arrangement shown in Figure 17 shall be used.

a)
b)

c)

d)
e)
f)
g9)
h)

i)
)

9.4.5.7 Method of search over the limited frequency<{range using PER or BER

The measurement arrangement shown in Figure 17 shall be used.

a)
b)

c)

d)
e)
f)
9)
h)

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 162,025 MHz and shall be
modulated with a 1 kHz sine wave at £2,4 kHz deviation.

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

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

The [signal Tevel from generator A (wanted) shall be adjusied to —T0T dBm at the _refeiver.
The [SINAD value shall be noted (and shall be greater than 14 dB).
Signjal generator B shall be switched on and adjusted to —27 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 decrease in SINAD of |3 dB or
more) during the search shall be recorded for use in the next measurement.

Repeat the test using the lowest frequency.

measurement

Two|generators A and B, shall be connected-t@ the receiver via a combining network.

The|wanted signal, provided by generator A, shall be at 162,025 MHz and shall be
modplated to generate test signal number 3.

The |unwanted signal, provided byygenerator B, shall be frequency modulated with a
400 Hz sine wave giving a deviation of £3 kHz.

Initiglly, generator B (unwanted) shall be switched off (maintaining the output impedlance).
The [signal level from generator A (wanted) shall be adjusted to —101 dBm at the refceiver.
The [PER or BER shattbe noted.

Signjal generator B'shall be switched on and adjusted to —27 dBm at the receiver.

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

The [frequency of any spurious response detected (by an increase in either PER pr BER)
durimg<the search shall be recorded for use in the next measurements. In the casp where
;9‘,,‘! ,79--79779:7 - am i ala DO ihle 2 mila meltnoad. ma eused

Repeat the test using the lowest frequency.

9.4.5.8 Method of measurement (at identified frequencies)

The measurement arrangement shown in Figure 17 shall be used.

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 the high and low channels used for
the calculation of SF/; and SF/, 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, generator B (unwanted) shall be switched off (maintaining the output impedance).
The signal level from generator A (wanted) shall be adjusted —101 dBm at the receiver.
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f) Generator B shall be switched on, and the level of the unwanted signal set to —31 dBm.

g) For each frequency noted during the tests over the limited frequency range and the
Specific Frequencies of Interest (SF/y and SFl,), transmit 200 packets to the EUT and

note the PER.

9.4.5.9 Required results

At any frequency separated from the specified frequency of the receiver by two channels or

more, the PER shall not exceed 20 %.

9.4.6 Intermodulation response rejection

9.4.6.1 —Purpose

The intgrmodulation response rejection is the capability of the receiver to receive*a
modulated signal, without exceeding a given degradation due to the presence |of tw
spaced [ unwanted signals with a specific frequency relationship to the “wanted
frequengy.

9.4.6.2 Method of test

Signal

generator
A L

Signal . Receiver
9 Combiner under Message
generator measuring

B test test set

Signal
generator

Cc

IEC

Figure 18 —\Measurement arrangement for inter-modulation

The measurement pro¢edure shall be as follows:

a) threg signal generators shall be connected to the receiver via a combining net
shown in Figure 18;

b) the wanted‘signal, provided by signal generator A, shall be at the specified frequ

wanted
b close-
signal

vork as

ency of

the rleceiver and shall be modulated to generate test signal number 3;

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

d) the unwanted signal from generator C shall be frequency modulated with a 400
wave at a deviation of £3 kHz:

Hz sine

e) the signal level from generator A (wanted) shall be set for —101 dBm at the receiver input;

f) the signal level from generators B and C shall be set for —27 dBm at the receiver in

g) the frequencies of generators A, B, and C shall be set as per test number 1 of Tabl

put;
e 18;

h) the message measuring test set shall be monitored and the PER observed over 200

transmissions;

i) repeat the measurement with frequencies set as per test number 2 of Table 18.
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Table 18 — Frequencies for inter-modulation tests

Test Generator A Generator B Generator C
number i
Wanted AIS signal Unmodulated Modulated
+500 kHz +1 000 kHz
1 162,025 MHz 161,525 MHz 161,025 MHz
2 156,025 MHz 156,525 MHz 157,025 MHz

9.4.6.3 Required results

The PER_shall not exceed 20 %

9.4.7 Blocking or desensitisation

9.4.71 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

frequengy other than those of the spurious responses or the adjacent channels.

9.4.7.2 Methodef'measurement

The measurement procedure shall be as follows:

a)
b)

c)

d)

e)
f)

Signal

generator

Message
measuring
test set

Combiner Receiver

Signal
generator

B

IEC

Figure 19 — Measurement arrangement for blocking or de-sensitisation

two |generators A and B, shall be connected to the receiver via a combining network as
shownuin Figure 19;

the wanted signal, provided by signal generator A, shall be initially at 156,025 MHz and be
modulated to generate test signal number 3;

the unwanted signal from generator B shall be unmodulated and tuned to 161,75 MHz.
Initially, signal generator B (unwanted signal) shall be switched off (maintaining the output
impedance). The level of the wanted signal from generator A shall be adjusted
to —101 dBm at the receiver input;

generator B shall then be switched on, and the level of the unwanted signal set
to —15 dBm;

200 packets shall be transmitted and the PER recorded;

repeat the test steps a) to e) with the wanted signal generator tuned to 162,025 MHz and
the unwanted signal generator tuned to 156,3 MHz.
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9.4.7.3

Required results

The PER shall not exceed 20 %.

9.5 Conducted spurious emissions at the antenna

9.5.1
9.5.1.1

Spurious emissions from the receiver

Purpose

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

and con

9.5.1.2

Conduc
compon
connect
and the

The meg@surement shall extend over the frequency range 9 kHz to 4 GHz.

9.5.1.3

The power of any spurious emission in the specified range at the antenna terminal s

exceed
1 GHz t

9.5.2
9.5.2.1

Spuriou
sideban

9.5.2.2

Conduc
to the a

to 2 GHz, excluding\\the channel on which the transmitter is operating and its

channel

9.5.2.3

The po

veyed to the antenna terminal.

Method of measurement

ent to the antenna terminals of the receiver. The receiver antenna ‘termir
pd to a spectrum analyser or selective voltmeter having an inputimpedance
receiver is switched on.

Required results

—-57 dBm in the frequency range 9 kHz to 1 GHz and —47 dBm in the frequendg
b 4 GHz.

Spurious emissions from the transmitter
Purpose

5 emissions are emissions xab frequencies other than those of the carn
(s associated with normal miedulation.

Method of measurement

ed spurious emissions shall be measured with the unmodulated transmitter co
rtificial antenna. yThe measurement shall be made over a frequency range fro

D .

Required results

ed spurious emissions shall be measured as the power level of @ny fréquency

als are
of 50 Q

hall not
y range

ier and

hnected
9 kHz
djacent

er of anv snurious emission at anv freauency shall not exceed —36 dBnl
J Ll J ] J

in the

frequency range 9 kHz to 1 GHz and —30 dBm in the frequency range 1 GHz to 4 GHz.

10 Functional tests for Base Station

10.1 Pre-set-up

10.1.1

Basic initialisation

This basic initialisation has to be performed at the beginning of testing. The set-up can be
combined with 10.2.1.

NOTE The sentences provided in the pre-set-up condition and throughout this test clause contain data fields as

examples
shown in

only. The
these examples to make the examples easier to read.

“*” checksum and <CR>>LF> which have to be added to the end of each sentence are not
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For all tests the pre-set-up conditions are:

a) configure the Unique identifier and the MMSI of the base station to known values. Query
the EUT to obtain the current unique identifier and MMSI. The received values are used to
provide a SID sentence to set the unique identifier and MMSI to a known value;

$xxABQ,SID
$xxSID,<old Ul>,<new Ul>,<old MMSI>,<new MMSI>,C

b) set the following parameters to valid appropriate values using BCL and BCG sentences:
e BCL sentence (Base station Configuration, Location Command)

1) position source to surveyed,

) LAT/CON position to a known [ocation,
) position accuracy to high,
) Base Station name to an appropriate value.

. CG sentence (Base Station configuration, General Command)
) channels to 2087 and 2088, or two appropriate test channels,
) transmitter power to high,

) messages retries to three,
) repeat indicator to zero,

D) RATDMA control to 0 = off,

0) UTC source to | = internal UTC source,

1) ADS interval to 60 s,

2) Assigned talker ID to AB.

10.1.2 | Pre-setup of dependent base station

This sefup has to be applied at the beginning of each dependent mode test to start the test in
a defineld state.

a) Set [the EUT to a normal(operation mode with the following settings, using the BCG
senfence:

e RATDMA disabled~0);

e ipternal UTC source (l), UTC available;

e Poth transmitters enabled;

e AIS channels set to 2087 and 2088 or appropriate test channel.

b) Disaple all autonomous transmissions using an ECB sentence for each Message| type 4,
17, 20,22, 23 and 4 CBR sentences to disable all Message 26 transmissions.

Example: $xxECB,<Ul>,<Message type>,0,-1,,,0,-1,,,C
c) Disable all optional VDL information using the SPO sentence.
Example: $xxSPO,UI,N,0,0,0,0,0,0,0,0,0,0,0,,C
d) Clear all FATDMA reservations using 20 DLM sentences.
Example:$xxDLM,<Reservation no (0...9)>,A,C,,,,.C,,,,.C,,,,.C,,,,,C
$xxDLM,[Reservation no (0...9)(]B,C,,,,,C,,,,,C,,,,.C,,,,,C
e) Clear all area settings using 8 ACA sentences with the “in-use” flag set to 0.

10.1.3 Pre-setup for independent mode

This setup has to be applied at the beginning of each independent mode test to start the test
in a defined state. It is based on the dependent mode setup. First the dependent setup has to
be applied to the EUT. Then the following setup has to be applied:


https://iecnorm.com/api/?name=8c19d2eec2a2a333f870584782a1f245

IEC 62320-1:2015 © IEC 2015 -51 -

a) apply slot reservations according to the following DLM sentence to the EUT. There are
slot reservations for the own transmission of Message 20 and 4 and 2 slots every 2 s on
each channel for other purposes:

$xxDLM,0,A,L,4,1,7,250,L,0,1,7,0,L,10,2,7,75,,,,,C
$xxDLM,0,B,L,129,1,7,250,L,6,1,7,0,L,20,2,7,75,,,,,C;

b) Activate the transmission of Message 4 every 10s and Message 20 once per frame on
both channels according to the following ECB sentence:

$xxECB,<UI>,4,0,4,750,,0,379,750,,C
$xxECB,<UI>,20,0,0,0,,0,6,0,,C
10.2 Normaloperation

10.2.1 | Base Station configuration and services

10.2.1.1 Base Station configuration
10.2.1.11 Purpose

The purpose of this test is to verify that the Base Station can be configured with an MMSI and
unique identifier. This test verifies the EUT’s correct response to these two SID data figlds.

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

a) Apply the following SID sentence using an incorrect unique identifier:

$xx$ID, <incorrect Ul>,<new Ul>,<old MMS|>{&new MMSI>,C

Quefy the EUT for the SID sentence to get the Unique Identifier and the MMSI;
b) Apply the following SID sentence usingthe correct unique identifier:

$xx$ID, <old Ul>,<new Ul>,<old MMSI>,<new MMSI>,C

Quefy the EUT for the SID sentence.

10.2.1.1.3 Required results
Confirm|that:

a) the ¢ontent of thé\SID sentence and that the correct MMSI and unique identifier hgs been
retajned;

b) the ¢ontent\of the SID sentence and that the new MMSI and unique identifier has been
conflgured,

10.2.1.2~Base Station report-information content and reporting rate |

10.2.1.2.1 Purpose

This test verifies the basic functionality of a Base Station. This test will verify the “pre-set-up
condition” used in subsequent testing.

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

a) set up standard test environment and apply the dependent mode pre-set-up conditions;

b) apply a TSA sentence and a VDM sentence with encapsulated Message 4 to the EUT;
$xxTSA,<UI>,9,A,<HHMM>,1050,2
IxxVDM,1,1,9,A,40C4qnh00041?G1RMfLOtJi004P4,0
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c) apply the following BBM sentence to the EUT;
1xxBBM,1,1,0,0,14,D5CDP=5CC175,0
The following tests are required for a Base Station operated as an independent unit.

d) apply the independent mode setup to the EUT;

e) apply a BCL sentence with Message 27 control field set to 1;

f) apply the following SPO sentence to the EUT.
$xxSPO,<UI>,A1,1,1,,1,,,1,1,1,1,C

10.2.1.2.3 Required results

Confirm|that:

a) the dependent mode setup has been correctly set;

b) the appropriate TFR sentence is output on the PIl. Confirm that the EUT is transmitting
Mesgage 4 in the assigned slot and channel. Confirm that the Message 4 contains the
samg data as defined by the VDM sentence. Confirm that the appropriate VDO senftence is
output on the Pl when a message is transmitted,;

c) the EUT did not transmit Message 14 and issued an ABK type 2:
The follpwing results are required for a Base Station operated_as an independent unit:

d) the Independent mode setup has been correctly set;\Confirm that the EUT is transmitting
Mesgage 4 and Message 20 in the assigned slots; interval, and channels as defingdd in the
ECB| sentences. Confirm that the content ofcMessage 20 is as defined by the DLM.
Confirm that the length of Message 20 is 104 "bit. Confirm that the EUT is transmitting
Mesgage 4 with an interval of 10 s, alternating transmission channels A and B. [Confirm
that |the content of Message 4 is as defined by the BCL. Confirm that in the content of
Mesgage 4 the UTC/date is provided:carrectly. Confirm that the communications s$tate for
Mesgage 4 is implemented correctly.~€onfirm that the appropriate VDO sentence is output
on the Pl when a message is transmitted,;

e) the|Message 27 control setting'is stored by evaluation of BCL query response and that
the fransmission control for fong range broadcast message bit is set in the trapsmitted
Mesgage 4;

f) by query for SPO~that the SPO settings are correctly stored. Confirm that the VSI
senfence contains ‘the associated information according to Table 9 about each VDM or
VDQ sentence,“Confirm that the FSR sentence contains the associated infqrmation

10.2.1.31 Purpose

This test will verify that a Base Station retains all of its configuration settings upon restart.
There are two methods of restart, a physical restart of the Base Station and a restart using
the RST sentence. This test will verify that the Base Station retains its last configuration after
these restarts. The test will also verify that the Base Station sets its configuration to
“‘undefined” after reset.

10.2.1.3.2 Method of measurement

Set up standard test environment and operate the EUT as defined in the dependent mode pre-
set-up conditions.

a) Remove power from the EUT for 2 s and then re-apply power to the EUT.
b) Restart the EUT using the following RST sentence:
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$xxRST,<UI>,1,,C
The following tests are required for a Base Station operated as an independent unit.

c) Apply the independent mode set-up to the EUT.
d) Remove power from the EUT for 2 s and then re-apply power to the EUT.
e) Restart the EUT using the following RST sentence.
$xxRST,<UI>,1,,C
f) Reset the EUT using the following RST sentence.
$xxRST,<UI>,2,,C

10.2.1.3.3 Required results
Confirm|that:

a) the gdependent mode setup was retained correctly, as defined by the pre=set-up conpditions,
by the EUT using query for the sentences used for the set-up. Confirm that the| EUT is
receliving position reports on both A and B channels from 5 testtargets. Thesq results
shall occur within 2 min;

b) the gependent mode setup was retained correctly, as defined by the pre-set-up conpditions,
by the EUT using query for the sentences used for the sef*up. Confirm that the| EUT is
receliving position reports on both A and B channels from 5 test targets. Thesq results
shall occur within 2 min.

Note that the following tests are required for a Base Station operated as an independent unit:

c) the

d) indejpendent mode set-up was retained carrectly by the EUT using query for the sentences
used for the set-up. Confirm that the EUJT starts the transmission of Message 4 apd 20 at
the {irst schedule transmission time after 2 min;

ndependent mode setup has been correctly set;

e) indejpendent mode set-up was retained correctly by the EUT using query for the sentences
used for the set-up. Confirm thatthe EUT starts the transmission of Message 4 apd 20 at
the first schedule transmission:time after 2 min;

f)y all
the

nfiguration information is reset to the default values as defined in 6.5. Confirm that
nique Identifier andithe MMSI have not been reset.

10.2.1. Configuration and operating parameters

10.2.1.4.1 Purpose

This tedt witt verify that the Base Station configuration can be modified. In addition, it will

verify theon-default settings. The operation of the TSA+VDM transmission is verifigd when
operati Ig inr'lnlnnndnn‘rly

10.2.1.4.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-set-up
conditions. Switch the working channels for the 5 test targets to appropriate channels as
defined in the new BCG sentence.

a) Apply BCG and BCL sentences with new, different settings to the EUT with an incorrect
Unique ldentifier.

b) Apply BCG and BCL sentences with new, different settings to the EUT with a correct
Unique ldentifier.

c) Apply a TSA sentence and a VDM sentence with encapsulated Message 4 to the EUT:
$xxTSA,<UIl>,9,A,<UTC>,1050,2
IxxVDM,1,1,9,A,40C4qnh00041?G1RMfL0tJi004P4,0
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Note that the following tests are required for a Base Station operated as an independent unit.

d)
e)

f)

g)

h)

10.2.1.4.3 Required results

Confirm|that:

a)

b)
c)

The follpwingresults are required for a Base Station operated as an independent unit.

d)
e)

f)

g)

h)

Apply the independent mode set-up to the EUT.

Modify the DLM reservations according to the following examples. The modified values are
underlined. The first two entries are shifted by 100 slots. The third entry is left empty (null
fields):

$xxDLM,0,A,L,104,1,7,250,L,100,1,7,0,,,,,,,,,,,C
$XXDLM!0!B!L!&11 ’752501L7m71 7770155115511550

Adapt the transmission slots to the reservations under e) using ECB sentence like the
following examples:

$xxECB <Ul~ 4 0 104 750 0 479 750 _C
$xxgCB,<Ul>,20,0,100,0,,0,106,0,,,C

Delgte the first two reservations using the following DLM sentence:
$xxDLM,0,A,C,,,,,C,,11111100101,,C

$xxOLM,0,B,C,,,,,C,,..111110001,,C

Stop the transmission of Message 20 using the following ECB sentences:
$xxgCB,<Ul>,20,0,-1,,,0,-1,,,C

Stop the transmission of Message 4 using the following ECB sentence:
$xxgCB,<Ul>,4,0,-1,,,0,-1,,,C

Apply the following BBM and VDM sentences to thelEUT:
1xxBBM,1,1,0,0,14,D5CDP=5CC175,0
IxxVPM,2,1,7,A,502=aEP000000000000ph9uQ@ThuC:222222222016@);jl071C0vSchii88,0
IxxVDM,2,2,7,A,888888888888888,2

the BCG and BCL sentencés,'were ignored by the EUT using the query sentencq for the
BCG and BCL sentence;

BCG and BCL sentences were processed correctly by the EUT using query sentenges;

the pppropriate TFR’ sentence is output on the PIl. Confirm that the EUT transmits the
Meskage 4 in the\assigned slot and channel. Confirm that the content of Messagq 4 is as
defined by thed/DM sentence. Confirm that the appropriate VDO sentence is outpUt on the
Pl when a message is transmitted;

the independent mode set-up was correctly stored;

the DLM sentences were stored correctly using the query sentence for DLM. Confirm the
third entry has not been modified;

the ECB sentences were received correctly using the query sentence for ECB. Confirm
that the EUT is transmitting Message 4 and Message 20 in the assigned slots, interval and
channel as defined in the ECB sentence. Confirm that the appropriate VDO sentence is
output on the Pl when a message is transmitted. Confirm that the content of Message 20
is according to the settings of e);

the DLM sentences were received correctly using the query sentence for DLM. Check that
the first two entries are deleted and the third entry is retained;

the ECB sentences were received correctly using the query sentence for ECB. Confirm
that the Base Station stops transmitting Message 20. Confirm that the EUT is only
transmitting Message 4 in the assigned slots as defined in the ECB message;


https://iecnorm.com/api/?name=8c19d2eec2a2a333f870584782a1f245

IEC 62320-1:2015 © IEC 2015 - 55—

i) the ECB sentences were received correctly by the EUT using the query sentence for ECB.
Confirm that the Base Station stops transmitting Message 4;

j) the EUT transmitted Message 14 and issued an ABK type 3. Confirm that the EUT
transmitted Message 5 and issued a TFR sentence for Message 5.

10.2.1.5 FATDMA configuration

10.2.1.51 Purpose

This test will verify the ability of the Base Station to configure all twenty FATDMA data set

definitio

10.2.1.5-2—Methodof-measurement

Set up
conditio

The foll

a) Ena
$xx
b) Appl
$xx
$xx
$xx
$xx
$xx
$xx
$xx
$xx
$xx
$xx
$xx
$xx
$xx
$xx

$xx

ns (ten per channel).

the standard test environment and operate the EUT as defined in the, pr
ns.

bwing tests are required for a Base Station operated as an indepenhdent unit.

ble RATDMA using a BCG sentence like:
BCG,<Ul>,,,,,,,,,1,,,,C

y the following 20 DLM sentences to the EUT:
DLM,0,A,L,0004,1,7,0250,L,0000,1,7,0000,L,0010,4,7,0450,L,0070,2,7,0075,C
pDLM,0,B,L,0129,1,7,0250,L,0006,1,7,0000,L,00%2/1,7,0450,L,0050,2,7,0075,C
DLM,1,A,L,0100,1,7,0000,L,0101,2,6,0000,L,0103,3,5,0000,L,0106,5,4,0000,C
pLM,1,B,L,0300,1,7,0000,L,0301,2,6,0000;L,0303,3,5,0000,L,0306,5,4,0000,G
DLM,2,A,L,0400,1,7,0000,L,0401,2,6,0000,L,0403,3,5,0000,L,0406,5,4,0000,C
pDLM,2,B,L,0600,1,7,0000,L,0601,2¢6,0000,L,0603,3,5,0000,L,0606,5,4,0000,C
DLM,3,A,L,0700,1,7,0000,L,0701,2,6,0000,L,0703,3,5,0000,L,0706,5,4,0000,C
pLM,3,B,L,0900,1,7,0000,L,0901,2,6,0000,L,0903,3,5,0000,L,0906,5,4,0000,G
DLM,4,A,L,1100,1,7,0000,L,1101,2,6,0000,L,1103,3,5,0000,L,1106,5,4,0000,G
pDLM,4,B,L,1200,1,7¢v0000,L,1201,2,7,0000,L,1203,3,7,0000,L,1206,5,7,0000,C
DLM,5,A,L,1300,4,7,0000,L,1301,2,6,0000,L,1303,3,5,0000,L,1306,5,4,0000,C
DLM,5,B,L,1500,1,7,0000,L,1501,2,7,0000,L,1503,3,7,0000,L,1506,5,7,0000,G
DLM,6,A,1600,1,7,0000,L,1601,2,7,0000,L,1603,3,7,0000,L,1606,5,7,0000,C
pDLM,6;B,L,1800,1,7,0000,L,1801,2,7,0000,L,1803,3,7,0000,L,1806,5,7,0000,C
DIKM;7,A,L,1900,1,7,0000,L,1901,2,7,0000,L,1903,3,7,0000,L,1906,3,7,0000,C

$xx
$xx
$xx
$xx
$xx

b-set-up

DLV, 7,B,5, 2100, 17,0000, 5, 2101,2,7,0000,,2103,3,7,0000,,2106,5,7,0000,C
DLM,8,A,L,2150,1,7,0000,L,2151,2,7,0000,L,2153,3,7,0000,L,2156,5,7,0000,C
DLM,8,B,L,2200,1,7,0000,L,2201,2,7,0000,L,2203,3,7,0000,L,2206,5,7,0000,C
DLM,9,A,L,1700,1,7,0000,L,1701,2,7,0000,L,1703,3,7,0000,L,1706,5,7,0000,C
DLM,9,B,L,1750,1,7,0000,L,1751,2,7,0000,L,1753,3,7,0000,L,1756,5,7,0000,C

c) Activate the transmission of Message 4 and 20 using the following ECB sentences:
$xxECB,<Ul>,4,0,104,750,,0,379,750,,C
$xxECB,<UlI>,20,0,10,450,,0,12,450,,C

d) Clear all FATDMA reservations using 20 DLM sentences;

Example:
$xxDLM,<Reservation no (0...9)>,A,C,,,,,.C,,,,,.C,,,,,.C,,,,,C
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$xxDLM,<Reservation no (0...9)>,B,C,,,,,C,,,,.C,,,,.C,,,,,.C

e) Appl

y the following DLM sentences to the EUT:

$xxDLM,0,A,L,0004,1,7,0250,L,0010,1,7,0450,R,0005,5,7,0030,R,0015,5,7,0030,C
$xxDLM,1,A,R,0020,4,7,0030,R,0025,5,7,0030,R,0030,4,7,0030,R,0011,2,7,0030,C
$xxDLM,0,B,L,0129,1,7,0250,L,0012,1,7,0450,,,,,,,,,,,C

f) Appl
IxxB

y the following BBM sentences to the EUT:
BM,1,1,0,0,14,D5CDPC165DIP=5CC1750,0

10.2.1.5.3 Required results

The foll¢

Confirm

a) the
BCG

b) DLM
sent

c) the
ECB
Mes
VDL

. | et-for-a-Base-Stat | - | +

that:

BCG sentences were received correctly by the EUT using the queryssentencg for the
sentence;

sentences were received correctly by the EUT using the quety,sentence for the DLM
Bence;

ECB sentences were received correctly by the EUT usingsthe query sentencg for the
sentence. Confirm that the appropriate VDO sentence is output on the Pl |when a
sage 20 is transmitted. Confirm that the EUT is transmitting Message 20(s) ¢ver the

par
requ
the

This te
configu

10.2.1.

in the specified slots and specified channgls*with the specified configuration
meters from the DLM and the ECB sentence{ Confirm that all the Messade 20(s)
ired by the full set of DLM sentences are transmitted over the VDL within 2 frames in
ssigned slots as defined in the ECB sentence;

nce. Confirm that the EUT is no longer transmitting any Message 20 over the VDL.

sentences were received correctly by the EUT using the query sentence {for DLM
nce;

essage 14 is transmitted over the VDL within 4 s using RATMDA in available slots
ot using the remotely allocated slots.

Channel management
A Purpose

t will yerify that the Base Station will transmit Message 22 according| to the
ation:

.2 Method of measurement

Set up
conditio

the standard test environment and operate the EUT as defined in the pre-set-up
ns.

The following tests are required for a Base Station operated as an independent unit.

a) Apply the independent mode setup to the EUT.

b) Apply a channel management area setting using an ACA sentence, and the in-use flag set

to 1.

c) In addition to the standard independent mode setup reserve slots for the transmission of
Message 22 once per frame using the following sentence:

d) $xxDLM,0,A,L,4,1,7,250,L,0,1,7,0,L,10,1,7,75,.,1,1,7,0,C
e) $xxDLM,0,B,L,129,1,7,250,L,6,1,7,0,L,20,1,7,75,L,7,1,7,0,C
f) Apply the following ECB sentence to start Message 22 transmissions by the EUT:
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g)
h)

10.2.1.6.3 Required results

The follpwing results are required for a Base Station operated as an independent unit.

Confirm|that:

a)
b)

c)

d)

f)

g)

h)

10.2.1.77 _VDM to VDL processing
10.2.1. " 4—Purpose

$xxECB,<UI>,22,0,1,0,,0,7,0,,C

Initiate a single transmission of an MMSI addressed Message 22 using an ACM sentence
like the following example:

$xxACM, <MMSI of mobile 1>,<MMSI of mobile 2>,<Ch.A>0,<Ch.B>,0,0,0,<Tx
Channel>,3,C

Apply ACA sentences to the EUT defining seven further regional areas with the in-use flag
setto 1.

Cycle power on the EUT.

Apply an ACA sentence for each of the 8 stored area settings, with the same area
definition as stored, but the in-use flag set to 0.

the independent mode setup has been correctly set;

the ACA sentence was received correctly by the EUT using,the query sentence for the
ACA sentence;

the DLM sentence was received correctly by the EUT using the query sentenceg for the
DLM sentence;

the ECB sentence was received correctly by the EUT using the query sentence for the
ECB| sentence. Confirm that the EUT is transmitting Message 22 over the VDL in the
spedified slots and specified channels. Confirm the content of the Message 22 is as
defined by the ACA message. Confirm thatithe' EUT continues to transmit Messaggs 4 and
20 gs defined. Confirm that the appropriate VDO sentence is output on the Pl|when a
mespage is transmitted;

the EUT transmits an MMSI addressed Message 22 within the 4 s. Confirm that the
content of Message 22 is as defined by the ACM sentence and that the MMSIs hHave the
corr¢ct number of bits in Message 22;

the |EUT correctly stores\_the regional operating areas by querying for the ACA
confjguration. Check that the areas are transmitted sequentially in Message 22;

the |EUT’s channel (management settings are retained and that Message 22 starts
trangmitting again within 2 min;

the EUT removes the 8 area settings or sets the in-use flag of the stored areas to O.
Confirm thatithe EUT ceases transmission of the channel management messages.

This test will verify that the Base Station can receive multiple types of VDM inputs and
transmit the encapsulated message as required by the message type.

10.2.1.7.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the dependent mode
pre-set-up conditions.

a) Apply a VDM sentence to the EUT.

The following tests are required for a Base Station operated as an independent unit.

b) Apply the independent mode setup to the EUT.

c)

Enable RATDMA using a BCG sentence:
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d)

e)

f)

g)

10.2.1.7.3 Required results

Confirm|that:

a)

The follpwing results are required for a Base Station opérated as an independent unit:

b)
c)
d)

e)

f)
g)

10.2.1.8—TSA and associated VDM processing

- 58 - IEC 62320-1:2015 © IEC 2015

$xxBCG,<Ul>,,,,,,,,,1,,,,C

Apply VDM sentences with encapsulated Message 1 to 27 and one undefined message to
the EUT. Message 15 shall be with and without slot offset. Message 16 shall be with rate
assignment and slot assignment.

Apply a VDM of Message 1 like the following VDM sentence with a CommState allocating
slots and repeat indicator = 0 to the EUT:

IxxVDM,1,1,,A,15M3NSwPO00J6TN>?a0e3Ngv000Sq,0
Disable RATDMA and clear available FATDMA slots. Apply a VDM sentence to the EUT:
$xxBCG,<Ul>,,,,,,,,,0,,,,C

$XXDLI\II C"I_\"L’A 4 7 701 N4 7 0 C C

LAAN] Ty T T TV, Uy T Ty Vs My

$xxOLM,0,B,L,379,1,7,750,L,6,1,7,0,C,,,,,..,,,C

Apply a DLM sentence with one available slot in each frame. Then ‘apply |5 VDM
sentences:

$xxOLM,0,A,L,4,1,7,750,L,0,1,7,0,L,10,1,7,0,,,,,

the EUT generates an appropriate TFR sentence and dees’NOT transmit the VDM.

the independent mode setup has been correctly set;
the RATDMA flag is set to 1;

the EUT generates an appropriate TFR_sentence and transmits each allowable mlessage,
allowing up to 4 s between transmissions in available FATDMA or RATDMA slots. [Confirm
that|the information in each transmitted message is complete and correct. Confirm|that the
appfopriate VDO sentence is output on the Pl when a message is transmitted. |Confirm
that| VDL Message 4, 11 and 20- VDM sentences are not transmitted. Confirm that only
VDL Message 15s without slot offset are transmitted. Confirm that Message 16 With slot
assigpnment is not transmitted. Confirm that the CommState is cleared for messaggs with a
CommState;

the [EUT generates‘an appropriate TFR sentence and transmits the message after
correcting CommgState and that the repeat indicator is not zero;

the EUT generates an appropriate TFR sentence and does NOT transmit the VDM,;

the PLM sentence was received correctly by the EUT using the query sentenceg for the
DLM sentence. Confirm that the EUT transmits the 5 VDM messages, one in each frame.

10.2.1.8.1 Purpose

This test will verify that the Base Station can receive a TSA and the associated VDM for all
message types, and transmit the encapsulated message in the assigned slot.

10.2.1.8.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-set-up
conditions.

a)
b)

Apply TSA+VDM sentence pair with encapsulated Message 1 to 27 to the EUT.

Apply the following TSA+VDM sentence pair with a CommState allocating slots and repeat
indicator = 0 to the EUT:

$xxTSA,<UI>,9,A,<UTC h+m>,2100,2
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c)

IxxVDM,1,1,9,A,15M3NSwPO00J6 TN>?a0e3Ngv000Sq,0

Apply five TSA and five VDM sentences with encapsulated Message 1 to the EUT
assigning the transmission of the five Messages 1s in consecutive slots on the same
channel.

$xxTSA, <UI>,0,A, <UTC h+m>,1001,2
!ABVDM,1,1,0,A,15M3NSwP00J6TN0?a0iT<Ov>0D01,0
$xxTSA, <UI>,1,A, <UTC h+m>,1002,2
!ABVDM,1,1,1,A,15M3NSwP00J6TNO0?a0iT<Ov>0D01,0
$xxTSA, <UI>,2,A, <UTC h+m>,1003,2
IABY DM T T2 A T5M3NSWPTU0J6 TNO 7a0i T<OVS0D0 1,0
$xxTSA, <UI>,3,A, <UTC h+m>,1004,2
IAB\DM,1,1,3,A,15M3NSwP00J6TNO0?a0iT<Ov>0D01,0
$xxTSA, <Ul>,4,A,<UTC h+m>,1005,2
IABVYDM,1,1,4,A,15M3NSwP00J6TNO0?a0iT<Ov>0D01,0

Apply the TSA+VDM sentence pair with an encapsulated megssage ID that is unfdefined,
with|the correct message structure to the EUT.

$xxTSA,<UI>,5,A, <UTC h+m>,1005,2
IABVYDM,1,1,5,A,W5M3NSwP00J6TN0?a0iT<Ov>0D04,0

Apply a TSA sentence and a VDM sentence with encapsulated Message 8, using five slots
(169 characters = 1 008 bit).

$xxTSA,<UI>,6,B, <UTC h+m>,1005,2

IxxVPM,3,1,6,B,8h30Hqh0JOO@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT|048<@
DHLPT048,0

IxxVPM,3,2,6,B,<@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT048<@DHLAT048<
@DHLPT048,0

IxxVPM,3,3,6,B,<@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT048<@DHLATO,0

Apply a TSA sentence and”a VDM sentence with encapsulated Message 14 pt least
266 ms (10 slot duration). before the scheduled Message 8 using one slot and uging the
sameg start slot numbeér)on the same channel.

JxxTSA,<UI>Z,B7 <UTC h+m>,1005,2
IkxVDM, 1,447,B,>h3OHqi@E=@,2

Apply a TSA'sentence and a VDM sentence with encapsulated Message 14 using pne slot
with[a UT C'time that is invalid to the EUT (e.g. 25 h 61 min).

$xxTMSA<UI> 8 B 2561,1005.2
IxxVDM,1,1,8,B,>h30Hqi@E=@),2

Apply a TSA sentence and a VDM sentence with encapsulated Message 14 using an
invalid slot number to the EUT.

$xxTSA,<UI>,9,B, <UTC h+m>,2250,2
IxxVDM, 1,1,9,B,>h30Hqi@E=@,2

Apply a TSA sentence and a VDM sentence with encapsulated Message 14 using six slots
to the EUT (196 characters = 1 176 bit).

$xxTSA,<UI>,6,B, <UTC h+m>,1005,2

IxxVDM,4,1,6,B,>h30Hqh048<@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT048<@
DHLPTO048,0

IxxVDM,4,2,6,B,<@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT048<
@DHLPT048,0
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IxxVDM,4,3,6,B,<@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT048<@DHLPT048<
@DHLPT048,0

1xxVDM,4,4,6,B,<@DHLPT048<@DHLP,0
Apply the number of TSA+VDM pairs needed to exceed available memory.
Apply a VDM of Message 14 without TSA sentence.

Apply TSA and VDM sentences with encapsulated Message 14 to the EUT assigning the
transmission of the Message 14s with the scheduled time before the current time. Apply
the same TSA with the priority set to 0 to cancel the transmission.

$xxTSA,<UI>,0,A, <UTC h+m>,1001,2
IxxVDM.1.1.0.B.>h30HqI@E=@.2
$xxTSA,<UI>,,A, <UTC h+m>,1001,0

Apply a TPC to prohibit the use of slots.
§xxTPC,<UI>99,A,<hhmmss>,0,1000,5,,,,,E,C
Apply a TSA+VDM of Message 14 that uses the prohibited slotsreserved by the THC.
YxxTSA,<UI>,7,A, <UTC h+m>,1001,2
IkxVDM,1,1,7,B,>h30HqIi@QE=@,2

dxxTSA,<UI>,7,B, <UTC h+m+1>,1001,2
IkxVDM,1,1,7,B,>h30Hqi@E=@,2

Actiyate the autonomous transmission of Message 4.
4xxECB,<UI>,4,0,4,750,,0,379,750,(C

Applly a TSA/Message 8 VDM pair with low priority in conflict with the autonomous
Message 4 transmission defined insthe ECB.

dxxTSA,<UI>,7,B, <UTC h+m>,1129,2
IkxVDM,1,1,7,B,8h30Hqh0J7ps?3qv,0

Apply a TSA/Message~8 VDM pair with high priority in conflict with the autopomous
Mespage 4 transmissjen defined in the ECB.

YxxTSA,<Ul>,1;B, <UTC h+m>,1879,1

IkxVDM, 17447,B,8h30Hqh0J7ps?3qv,0

Apply a FPC to reserve slots in conflict with the Message 4 schedule.
YxxTPC,<UI>1,A,<hhmmss>,0,750,5,,,,,E,C

10.2.1.8.3 Required results

Confirm that:

a)

b)

the appropriate TFR sentences are output on the Pl. Confirm that the EUT is transmitting
Messages 1 to 27 as required over the VDL in the assigned slots and that the information
is complete and correct. Confirm that the appropriate VDO sentences are output on the Pl
when a message is transmitted,;

the appropriate TFR sentence is output on the PIl. Confirm that the EUT transmits the
message with no data content processing. Confirm that the appropriate VDO sentence is
output on the Pl when a message is transmitted,;

the appropriate TFR sentences are output on the Pl. Confirm that the EUT transmits the
five Message 1s in the assigned consecutive slots on the same channel and that the
information is complete and correct. Confirm that the appropriate VDO sentences are
output on the Pl when a message is transmitted;
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d)

e)

f)

g)

h)

The follpwing results are required for a Base Station operated_as an independent unit:

1)

the appropriate TFR sentence is output on the PIl. Confirm that the EUT transmits the
message with no data content processing. Confirm that the appropriate VDO sentence is
output on the Pl when a message is transmitted,;

the EUT generates a TFR sentence with status 0 for Message 8 on the Pl. Confirm that
the EUT generates a TFR sentence with status 1 for Message 14 on the Pl. Confirm that
the EUT transmits only Message 14. Confirm that the appropriate VDO sentence is output
on the Pl when a message is transmitted;

the EUT generates a TFR sentence with status 10 for Message 14 on the PI. Confirm that
the EUT does not transmit Message 14;

the EUT generates a TFR sentence with status 10 for Message 14 on the PIl. Confirm that
the EUT does not transmit Message 14;

the EUT generates a TFR sentence with status 10 for Message 14 on the PI. Confirm that
the EUT does not transmit Message 14;

the EUT generates a TFR sentence with status 3. If it is not possible.'to excgped the
available memory the test is deemed to be passed,;

the EUT generates a TFR with status 10 and does not transmit Message 14;

the EUT generates a TFR sentence with status 2 for the original TISA/VDM pair. |Confirm
that [the EUT generates a TFR with status 4 for the second TSA sentence, with priority 0,
whidh cancels the first TSA sentence and that Message 14 is(not transmitted.

the EUT generates a TSR sentence with status 0. Gonfirm that the EUT generatef a TFR
senfence with status 7 for the TSA/VDM of Message-14 for the prohibited slot;

m) the |EUT generates a TFR sentence with status 0. Confirm that the EUT tfjansmits

n)

0)

P)

10.2.1. DGNSS VDM, Message 17
10.2.1.9.1 Purpose

Mesgage 14;

the ECB PI sentence was received correctly by the EUT and it starts transmigsion of
Message 4. Confirm that the EUT genérates a TFR sentence with status 5. Conflirm that
the EUT does NOT transmit Message-8;

the |EUT generates a TFR septence with status 1. Confirm that the EUT tfjansmits
Mesgage 8 replacing the scheduled Message 4;

the EUT generates a TSR sentence with status 1.

This tedt will verify. that the Base Station is capable of handling a VDM with an encapsulated

Messagg 17.

10.2.1.9.2 Method of measurement

The following tests are required for a Base Station operated as an independent unit.

Set up the standard test environment and operate the EUT as defined in the pre-set-up
conditions.

a)
b)

c)
d)

Apply the independent mode setup to the EUT.

Define a transmission schedule for Message 17 with a reporting interval of 10 s using an
ECB sentence:

$xxECB,<UI>,17,0,10,750,2,0,85,750,2,C
Apply VDM sentences with encapsulated Message 17 for a period of at least 1 min.
Discontinue the VDM sentences with encapsulated Message 17.

Disable the transmission schedule for Message 17 using an ECB sentence like the
following sentence:
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$xxECB,<UI>,17,0,-1,,,0,-1,,,C
f) Apply VDM sentences with encapsulated Message 17 for a period of at least 1 min.
10.2.1.9.3 Required results

The following results are required for a Base Station operated as an independent unit.

Confirm that:

a) the independent mode setup has been correctly set;

b) the ECB sentence was received correctly by the EUT using the query sentence for the
ECB sentence;

c) the EUT is transmitting Message 17 over the VDL in the specified slots, intefyals and
channels as defined by the ECB. Confirm the content of Message 17 is the(most| current
and [as defined by the VDM. Confirm that the appropriate VDO sentence_ is ioutpuf on the
Pl when a message is transmitted;

d) the |[EUT continues transmitting Message 17 over the VDL for |4 min theph stops
trangmission;

e) the ECB sentence was received correctly by the EUT using the query sentence for the
ECB| sentence;

f) the EUT transmits Message 17 over the VDL in accordance with the rules fpr VDM
trangmissions using the slots reserved by DLM for ownduse.

10.2.1.10 Assigned mode with Message 16
10.2.1.10.1 Purpose

This tedt will verify that the Base Station can“establish hard and soft slot assignmen}s using
Messagp 16.

10.2.1.10.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in the preg-set-up
conditiops.

The follpwing tests are required for a Base Station operated as an independent unit.

a) Apply the independent mode setup to the EUT.

b) Inpuf the following ASN sentence with a slot assignment, start slot 10 and slot increment 5
(interval = 75-slots) for station A and a rate assignment, 1 s reporting interval, for gtation B
to the EUT. Adapt the slot reservation by DLM to the slots used by the slot assigned
statipn,

$xxDCM,0,A,L,4,1,7,750,,0,71,7,0,L,10,7,7,7150,,,,,,.C
$xxDLM,0,B,L,129,1,7,250,L,6,1,7,0,L,85,1,7,150,,,,,,C
$xxASN,<MMSI A>,,10,5,<MMSI B>,600,,0,1,C

c) Enable RATDMA and then input a BBM sentence (Message 8) to the EUT.

10.2.1.10.3 Required results

The following results are required for a Base Station operated as an independent unit.

Confirm that:

a) the independent mode setup has been correctly set;

b) the EUT is transmitting Message 16, within 4 s in an available FATDMA slot, over the
appropriate channel on the VDL. Confirm the content of Message 16 is as defined by the
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ASN. Confirm that the appropriate VDO sentence is output on the Pl when a message is
transmitted. Verify that the “Offset” and “Increment” parameters of Message 16 are
correctly set according to Table 19;

Table 19 — Calculation of parameters in Message 16

Message 16 Station A Station B
parameter Slot assignment Rate assignment
Offset Calculated from actual Tx slot of = ASN Soft assigned reporting rate

Message 16 and ASN Start slot assignment

Increment = ASN Increment > 0 = ASN Increment = 0

c) the EUT is transmitting Message 8 within 4 s, not using a FATDMA slot assighef to the
mobiile station.

10.2.1.11 Group assignment with Message 23
10.2.1.11.1 Purpose

This tegt will verify that the Base Station can store an AGA setting for each station type and
transmiff Message 23 according to the AGA settings with a transmission schedule as|defined
by an ECB setting.

10.2.1.11.2 Method of measurement

Set up [the standard test environment and operatexthe EUT as defined in the pre-set-up
conditiops.

The follpwing tests are required for a Base Station operated as an independent unit.

a) Apply the independent mode setup to\the EUT

b) Apply a DLM sentence to reserve'slots for transmission of 3 Messages 23 per ffame on
charnnel A. Apply an AGA senténce for Message 23 content for each station type from
0-15.

$xxOLM,0,A,L,4,1,7,250,L:0,1,7,0,L,10,2,7,75,L,45,1,7,750,C
$xxAGA,<Ul>,<Station~type>,0,NElat,NElong,SWIat,SWlong,0,0,0,C

c) Actiyate the transmission of 3 Message 23 per frame on channel A in the slots reserved
by OQLM:

$xxBCB,<Ul5,28,1,45,750,,,,,,,.C

d) Apply an~AGA sentence for Message 23 content for each station type from 0-15 tp delete
the $etting.

$xxAGA,<UT>,<Station type>,0,97T00.0,N,T87T00.0,E,9700.0,N,T87T00.0,E,0,0,0,C
10.2.1.11.3 Required results

The following results are required for a Base Station operated as an independent unit.

Confirm that:

a) the Independent mode setup has been correctly set;

b) the DLM sentence was received correctly by the EUT using the query sentence for the
DLM sentence. Confirm that the AGA sentences for Message 23 were received correctly
by the EUT using the query sentence for the AGA sentence. For each station type an AGA
sentence with the correct settings has to be output;

c) the Message 23s are transmitted in the defined slots. Confirm the content of Message 23
is as defined in the AGA sentences. Confirm that the AGA settings are transmitted in
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Message 23 one after the other, including the setting for station type 10 for Message 27
transmission control. Confirm in case of station type 10 that Type of Ship and cargo Type,
Reporting Interval, Tx/Rx mode and Quiet Time are not added to Message 23. The fields
shall be set to default values. The Reporting Interval shall be set to 0;

d) Message 23 is no longer transmitted.
10.2.1.12 Scheduled transmission of Message 24A
10.2.1.12.1 Purpose

This test will verify that the Base Station can be configured to transmit Message 24A to
provide the base station name.

10.2.1.12.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in.the pre-set-up
conditiops.

The follpwing tests are required for a Base Station operated as an independent unit.

a) Apply the independent mode setup to the EUT.

b) Actiyate the transmission of Message 24A, reporting interval’="3 min, with a senterjce like:
$xxECB,<Ul>,24,1,10,13500,,4,20,13500,,C

c) Apply an ECB sentence to stop the transmission of Message 24.
$xxECB,<Ul>,24,1,-1, ,,4,-1, ,,C

10.2.1.12.3 Required results

The follpwing results are required for a BasetStation operated as an independent unit.

Confirm|that:

a) the independent mode setup.has been correctly set;

b) the EUT is transmitting Message 24A in the assigned slots, interval, and charlnels as
defined in the ECB sentences. Confirm that the content of Message 24A, the basg station
namgeg, is as defined by ‘the BCL sentence. Confirm that the appropriate VDO senfence is
output on the Pl when—a message is transmitted,;

c) Mespage 24A issno longer transmitted.
10.2.1.13 Scheduled transmission of Message 26

10.2.1.134, -Purpose

This test will verify that the Base Station can be configured for up to 4 transmission schedules
for Message 26 with different content and transmits Message 26 according to the defined
transmission schedules.

10.2.1.13.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-set-up
conditions.

The following tests are required for a Base Station operated as an independent unit.

a) Apply the independent mode setup to the EUT.

b) Apply a DLM sentence to reserve slots for transmission of 4 Message 26 schedules.
Apply 4 MEB sentences with the content for 4 Message 26.

$xxDLM,0,A,L,4,1,7,250,L,0,1,7,0,L,10,2,7,75,L,45,1,7,375,C


https://iecnorm.com/api/?name=8c19d2eec2a2a333f870584782a1f245

IEC 62320-1:2015 © IEC 2015 - 65 -

10.2.1.13.3 Required results

The follpwing results are required for a Base_Station operated as an independent unit.

a)
b)

d)

Confirrln that:
n

IxxMEB,1,1,0,A,<MMSI>,26,1,0,0,0,C,<encData1>,0
IxxMEB,1,1,1,A,<MMSI>,26,2,0,0,1,C,<encData2>,0
IxxMEB,1,1,3,A,<MMSI>,26,3,0,<DestMMSI|1>,0,C,<encData3>,0
IxxMEB,1,1,4,A,<MMSI>,26,4,0,<DestMMSI2>,1,C,<encData4>,0
Activate the transmission of 4 transmission schedules for Message 26.

— One FATDMA transmission schedule with 10 s reporting interval on channel A and B

with SOTDMA CommState.
$xxCBR,<MMSI>,26,1,12,0,45,750,0,12,0,420,750,C

— One FATDMA transmission schedule with 1 min reporting interval on Channe

AT AAA—L

I A with

Lot
QU ITUNIA UUITToldlc.

$xxCBR,<MMSI>,26,2,12,0,400,2250,0,,,-1,,C

— One FATDMA transmission schedule with 3 min reporting interval on Channe
ITDMA CommState.

$xxCBR,<MMSI>,26,3,12,1,1150,6750,0,,,-1,,C

| A with

— One RATDMA transmission schedule on channel B, reporting interval 2 min with

ITDMA CommState.
$xxCBR,<MMSI>,26,4,,,-1,,1,12,2,777,4500,C

Apply CBR sentences to stop the transmission of Message 26 for all 4 trans
schgdules.

$xx¢BR,<MMSI>,26,<MsgldIndex>,,,-1,,0,,,-1,,C

the

the PLM sentence was received correctly by the EUT using the query sentence
DLM sentence. Confirm that the MEB sentences for Message 26 were received ¢
by the EUT using the guery sentence for MEB. Confirm that there are 4 MEE
senfences, one for each-Message Id index;

dependent mode setup has been correctly set;

the Messages 26 o¢f the FATDMA transmission schedules are transmitted in the

mission

for the
orrectly
output

defined

slotg. Confirm that the RATDMA messages are transmitted with the correct trangmission

s

inteval, with @.selection interval of 4 s. Confirm that the content of Message 2
defimed in_(the MEB sentences. Confirm that the CommState is correct, |
apptopriate-CommsState type (SOTDMA, ITDMA);

6 is as
ith the

Mespage 26 is no longer transmitted.

10.2.1.13.4 Receive messages

10.2.1.13.5 Purpose

This test will verify that the Base Station is capable of receiving all VDL message types and
outputting a VDM to the PIl. The contents of binary Message 8 will verify the bit stuffing
capability and the correct CRC check of the received messages is also verified.

10.2.1.13.6 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-set-up
conditions.

a)

Input the following messages to the VDL:
Message 1 through 27 and one undefined.
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b) Apply a simulated position report message with wrong CRC bit sequence to the VDL.

c) Enable VSI and all TAG block output parameters that are supported by EUT. Apply 90 %
channel load on both channels. The input signal level on the EUT shall be between
=77 dBm and -7 dBm.

10.2.1.14 Required results
Confirm that:

a) the EUT outputs each message to the Pl with the message content complete and correct;
b) the message is not output on the PI;

c) VDM,_VSI and all fields of the TAG block are output. Loss of up to 1 % of VDL messages
is agceptable.

10.2.2 | Addressed and broadcast messaging
10.2.2.1 Normal operations
10.2.2.11 Purpose

This tes|t will verify that the Base Station is capable of transmitting both broadcast (Mgssages
8, 14, 2P, 26) and addressed (Messages 6, 12, 25 ,26) safety related and binary messages.

10.2.2.1.2 Method of measurement

Set up [the standard test environment and operate _the EUT as defined in the pre-set-up
conditiops.

a) Inpdt the following BBM sentence to the EUF
IxxBBM,1,1,0,1,8,7E3B3C3E7E,0

b) Input the following ABM sentence to the EUT:
IxxABM,1,1,2,000001005,1,6,06P0test,0

The follpwing tests are required-for-a Base Station operated as an independent unit.

c) Apply the independent mode setup to the EUT.

d) Input the following BBM"sentences to the EUT:
IxxBBM,1,1,0,1,84.7/ESB3C3E7E,0
IxxBBM,1,1,0,0/44,D5CDP=5CC175,0
IxxBBM,1:15471,70,up?d45L2N"UKPFI>087?"00,4
IxxBBM,151,5,2,25,up?d45L2N"UKPFI>087?"00,4

0, 1, 1T, =087 004
IxxBBM,1,1,7,2,26,up?d45L2N"UKPFI>08?7°00,4

e) Input the following ABM sentence to the EUT:
1xxABM,1,1,2,<MMSI>,1,6,06P0test,0
1xxABM,1,1,3,<MMSI>,0,12,D5CDP=5CC175,0
IxxABM,1,1,0,<MMSI>,1,70,upGd45L22B2J2B2H,0
IxxABM,1,1,1,<MMSI>,2,25,upGd45L22B2J2B2H,0
IxxABM,1,1,2,<MMSI>,1,71,upGd45L22B2J2B2H,0
IxxABM,1,1,3,<MMSI>,2,26,upGd45L22B2J2B2H,0
The addressed station shall provide the appropriate response, Messages 7 and 13.

f) Increase the number of reserved slots for the third entry from 2 to 5 to allow the
transmission of 5 slot messages.
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$xxDLM,0,A,L,4,1,7,250,L,0,1,7,0,L,10,5,7,75,,,,,
$xxDLM,0,B,L,129,1,7,250,L,6,1,7,0,L,20,5,7,75,,,,,

g) Input BBM sentences for a maximum length 5 slot messages (Message 8: 162 characters
= 968 bit, Message 14: 160 characters = 960 bit) to the EUT:

IxxBBM,4,1,6,2,8,06P0456789012345678901234567890123456789,0
IxxBBM,4,2,6,2,8,0123456789012345678901234567890123456789,0
IxxBBM,4,3,6,2,8,0123456789012345678901234567890123456789,0
IxxBBM,4,4,6,2,8,012345678901234567890123456789012345678901,4
IxxBBM,4,1,7,2,14,0123456789012345678901234567890123456789,0

IxxBBW#,2,7,2,14,0 567890 4567890 1567890 A56789,0

IxxB|
IxxB|

h) Input ABM sentences for maximum length 5 slot messages (MeSsage 6: 936 bit,

IxxB
IxxB
IxxB

i) Enaple RATDMA: Establish 80 % channel load. Ensure there are 5 blocks of 5 free slots
available within 4 s. Initiate the transmission of two 3 slot messages (Message 8 followed
by Message 12) by the EUT.

10.2.2.1.3 Required results

The following results are required for a Base Station operated as an independent unit.

Confirm that:

a
b
c
d

the EUT does NOT transmit and generates an ABK type 2;
the EUT does NOT transmit and generates an ABK type 2;
the independent mode setup has been correctly set;

)
)
)
) the EUT is transmitting Messages 8 and 14 once each and two Messages 25 and 26 over
the VDL with the specified configuration parameters from the associated BBM sentences
within 4 s using available FATDMA slots. Confirm that in Message 25 and 26 the
destination indicator is set to 0 and no destination ID is included. Confirm that for
Message 25 and 26 the Binary data flag in Message 25/26 is set to 1 and for message 70
and 71 the Binary data flag in Message 25/26 is set to 0. Confirm that the CommState of
Message 26 is not allocating slots. Confirm that the appropriate VDO sentence is output
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on the Pl when a message is transmitted. Confirm that the ABK sentence with ABK type 3
is output on the Pl of the EUT when Messages 8 and 14, 25 and 26 are transmitted;

the EUT is transmitting Messages 6 and 12 once each and two Messages 25 and 26 over
the VDL with the specified configuration parameters from the associated ABM sentences
within 4 s using available FATDMA slots. Confirm that in Message 25 and 26 the
Destination indicator is set to 1 and the correct destination ID is included. Confirm that for
Message 25 and 26 the Binary data flag in Message 25/26 is set to 1 and for message 70
and 71 the Binary data flag in Message 25/26 is set to 0. Confirm that the CommState of
Message 26 is not allocating slots. Confirm that the appropriate VDO sentence is output
on the Pl when a message is transmitted. Confirm that the EUT has received the Binary
Acknowledgement Message 7 and Safety Related Acknowledgement Message 13 from the
addressed station by reviewing the Pl VDM sentences. Confirm that the ABK sentence
with T and 12
are feceived;

the glot reservation by DLM has been correctly stored;

the EUT is transmitting Messages 8 and 14 once each over the VDL _with the gpecified
confjguration parameters from the associated BBM sentences within4Js using
FATPMA slots. Confirm that the appropriate VDO sentence is output on the Pl|when a
mespage is transmitted. Confirm that the ABK Sentence with ABKytype 3 is outpu
Pl of the EUT when Messages 8 and 14 are transmitted;

the EUT is transmitting Messages 6 and 12 once each over‘the VDL with the sgpecified
confjguration parameters from the associated ABM sentences within 4 s using gvailable
FATPMA slots. Confirm that the appropriate VDO sefitence is output on the Pl|when a
mesgage is transmitted. Confirm that the EUT has_ received the Binary Acknowledgement
Mesgage 7 and Safety Related Acknowledgement Message 13 from the addressed station
by reviewing the Pl VDM sentences. Confirm ¢hat the ABK sentence with ABK type 0 is
output on the Pl of the EUT when acknowledge to Messages 6 and 12 are received;

the EUT did not broadcast Message 14, “Confirm that the EUT response with pn ABK
sentence with ABK type ‘2’;

the EUT transmits in correct order-according to their priority (Messages 12 bgfore 8).
Check that the EUT transmits in free slots within 4 s according to the RATDMA algorithm.

This tesft will verify that-the Base Station will retry the transmission of an addressed message

as defined by the retry field in the BCG sentence.

10.2.2.2.2 Méthod of measurement

Set up [the \standard test environment and operate the EUT as defined in the prég-set-up

conditiops.

The following tests are required for a Base Station operated as an independent unit.

a)
b)

Apply the independent mode setup to the EUT.

Input the following ABM sentence to the EUT to an MMSI other than the 5 test targets in
the standard test environment:

IxxABM,1,1,0,<MMSI>,0,12,D5CDP=5CC175,0
Set the number of VDL message retries to 1 using the BCG sentence:
$xxBCG,<Ul>,,,,,,,1,,,.,,C

Input the following ABM sentence to the EUT to an MMSI other than the 5 test targets in
the standard test environment:

IxxABM,1,1,0,000006042,0,12,D5CDP=5CC175,0
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10.2.2.2.3 Required results

The following results are required for a Base Station operated as an independent unit.

Confirm

a) the

that:

independent mode setup has been correctly set;

b) the EUT is transmitting Message 12 over the VDL with the specified configuration
parameters from the associated ABM sentence within 4 s using the available FATDMA
slot. Confirm that the EUT re-transmits Message 12, within 4 s to 8 s after the previous
transmission using the available FATDMA slot, in accordance with the EUT “number of
retries” configuration from the BCG sentence. Confirm that the appropriate VDO sentence

is o

ABK|type 1 is output on the Pl of the EUT after the Iést transmission of Message'12

c) the BCG sentence was received correctly by the EUT using Pl query for BCG;

d) the

EUT is transmitting Message 12 over the VDL with the specified confi

parameters from the associated ABM sentence within 4 s using the)available F

slot.
avai

Confirm that the EUT re-transmits Message 12 once, withiq 4’s to 8 s u

the appropriate VDO sentence is output on the Pl when a message is transmitted.

that
Mes

10.2.3

the ABK type 1 is output on the Pl of the EUT after the last transmis
sage 12.

Interrogations and interrogation response

10.2.3.1 Interrogation transmission

10.2.3.1.1 Purpose

This tes|t will verify that the Base Station canstransmit an interrogation, Message 15.

10.2.3.1.2 Method of measurement

Set up
conditio

The foll

a) App

b) Inp
Mes

Confirm

a) the

the standard test environment and operate the EUT as defined in the p
ns.

bwing tests are required for a Base Station operated as an independent unit.

y the independent mode setup to the EUT.

ce with

juration
ATDMA
5ing the

able FATDMA slot, in accordance with the updated “numbefof retries”. Confirm that

Confirm
sion of

e-setup

t an AlIRCsentence, with a definition of reply slots, to the EUT; interrogate for
ages 3( 4,5,9, 17,18, 19, 20, 21, 22, 24.

that:

Independent mode setup has been correctly set;

b) the EUT is transmitting Message 15 over the VDL with the specified configuration
parameters from the associated AIR sentence within 4 s using an available FATDMA slot.
Confirm that the Slot offset parameter of Message 15 is correctly calculated from the
actual Tx slot and the reply slot parameter of the AIR sentence. Confirm that the
appropriate VDO sentence is output on the Pl when a message is transmitted. Confirm
that the EUT outputs an ABK with ABK type 3 to the Pl after Message 15 has been
transmitted.
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10.2.3.2 Interrogation response
10.2.3.2.1 Purpose

This test will verify the ability of the Base Station to respond to an interrogation request.

10.2.3.2.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-set-up
conditions.

a) Apply a Message 15 onto the VDL, addressing the EUT requesting Messages 4 and 24.

The follpwing tests are required for a Base Station operated as an independent unit,

b) Apply the independent mode setup to the EUT.
c) Apply a Message 15 onto the VDL, addressing the EUT requesting Messages 4 and 24.
d) Apply a Message 15 onto the VDL, addressing the EUT requesting Message 1.
e) Stod the transmission of Message 4 and 20 and enable RATDMAL Apply a Mesgage 15
onto|the VDL, addressing the EUT requesting Message 4.

10.2.3.2.3 Required results

Confirm|that:

a) therg is a VDM output of the received Message 15 but the EUT does not respond.

The follpwing results are required for a Base Station*operated as an independent unit:

b) the Independent mode setup has been correctly set;

c) the EUT does not transmit Message @, in addition to the scheduled transmisdions as
detefmined by the ECB sentence. Chéck that the EUT transmits Message 24A with the
basg station name, and 24B with the Vendor ID, in response to the reqliest for
Mesgage 24. Confirm that the appropriate VDO sentences are output on the Pl when the
mesgages are transmitted;

d) the EUT does not transmit Message 1;

e) the {fransmission of Message 4 is stopped. Check that the EUT transmits the appropriate
Mesgage 4 within 47s;~Confirm that the appropriate VDO sentence is output on the Pl when
a mgssage is transniitted. Check that the EUT does not transmit Message 20.

10.2.4 | Addressed operation

10.2.4.1 _Purpose

H % HT H o ot Lt [»] [aY P N H H ot el <l H
ThIS te L AALLI VUIIIy uaratlt uic DdoT vldlivll VVITT r'copvuIlriu U dadUuUurvoocvu IIIUODG&UD \llth the

appropriate message type. This test will also verify that the Base Station does not respond to
messages that are not addressed to the EUT.

10.2.4.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-set-up
conditions.

a) Apply a Message 6 onto the VDL, addressed to the EUT.
b) Apply a Message 12 onto the VDL, not addressed to the EUT.
c) Apply a Message 10 onto the VDL, addressed to the EUT.

The following tests are required for a Base Station operated as an independent unit.

d) Apply the independent mode setup to the EUT.
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e) Apply a Message 6 onto the VDL, addressing the EUT.

f) Apply a Message 12 onto the VDL, not addressing the EUT.

g) Apply a Message 10 onto the VDL, addressing the EUT.
10.2.4.3 Required results
Confirm that:

a) the EUT does not transmit an acknowledgement;
b) the EUT does not transmit an acknowledgement;
c) the EUT does not transmit a response;

The follpwing results are required for a Base Station operated as an independent unit

d) the independent mode setup has been correctly set;

e) the EUT transmits Message 7 as a response. Check for the VDM apd- VDO sentences

output using the PI;

f) the EUT does not transmit Message 13 as a response. Check'for the VDM g

output using the PI;

g) the EUT transmits a Message 4 as a response. Check for'the VDM and VDO s

output using the PI.

10.2.5 | Slot phase and frame synchronisation — Base Station operation

10.2.5.1 UTC direct

10.2.5.1.1 Purpose

This tept will verify that the Base Station will operate as required with UT(
synchrophisation mode. This test will also vérify synchronisation jitter.

10.2.5.1.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in the pr

conditiops.

entence

entence

L direct

b-set-up

a) Disgble the UTC source for the Base Station. Insert multiple Message 1(s) on the VDL

withjCommState 0 \indicating UTC direct.

Apply multiple pairs of a TSA sentence and a VDM sentence with encapsulated Me

to thle EUT:
IxxTSA,<UI>,7,B,<UTC h+m>,1001,2
IkxVBM,1,1,7,B,8h30Hgh0J7ps?3qv,0

ssage 8

b) Restore the UTC source to the Base Station.

Apply multiple pairs of a TSA sentence and a VDM sentence with encapsulated Message 8

to the EUT:
$xxTSA, <UI>,7,B, <UTC h+m>,<Txslot>,2
IxxVDM,1,1,7,B,8h30Hqh0J7ps?3qv,0

The following tests are required for a Base Station operated as an independent unit.

c) Apply the independent mode setup to the EUT.

d) Disable the UTC source for the Base Station. Insert multiple Message 1(s) on the VDL

with CommState 0, indicating UTC direct.
e) Restore the UTC source to the Base Station.
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10.2.5.1.3 Required results
Confirm that:

a) the EUT is transmitting Message 8 in the assigned slot and channel. Verify
synchronisation jitter does not exceed +156 us as required for UTC indirect. Confirm that
the EUT outputs ALR ID 007 via Pl with the appropriate status value. Confirm that the
ADS indicates the correct Sync. State and alarm status;

b) the EUT is transmitting Message 8 in the assigned slot and channel. Verify
synchronisation jitter does not exceed +52 us as required for UTC direct. Confirm that the
ADS indicates the correct Sync. State and alarm status.

The follgw j loR-0B6 indenendan

d) the [Base Station maintains the same reporting rate for Message 4 bhutlchanges the
mState to 1. Verify synchronisation jitter does not exceed +156us as reqyired for
UTQ indirect. Confirm that the slot length is 26,67 ms. Confirm that the"EUT outpjts ALR
ID 0P7 via Pl with the appropriate status value. Confirm that the ADS-indicates thg correct
Syng¢. State and alarm status;

e) the CommsState of the Message 4(s) is 0, indicating UTC direct. Confirm that the EUT
outputs ALR ID 007 via Pl with the appropriate status. value. Confirm that the ADS
indidates the correct Sync. State and alarm status.

10.2.5.2 UTC indirect to a Base Station
10.2.5.2.1 Purpose

This tept will verify that the Base Station)will operate as required with UTC |indirect
synchropisation mode. This test will also verify Synchronisation jitter.

10.2.5.2.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in the prg-set-up
conditiops.
a) Disdble the UTC sourcetfor the Base Station.

Insert Message 1(s)-.an’the VDL with CommState 0, indicating UTC direct.

Inseft Message _4(s) on the VDL with CommState 0, indicating UTC direct with a |position
distgnce of 120)NM at the slot following the EUT Message 8 transmission.

Apply multiple/pairs of a TSA sentence and a VDM sentence with encapsulated Melssage 8

to thie EUT:
SE(XTSA,<UI>,7,B,<UTC h+m>,<TxSlot>,2
IxxVDM,1,1,7,B,8h30Hgh0J7ps?3qv,0
b) Restore the UTC source to the Base Station.

Apply a TSA sentence and a VDM sentence with encapsulated Message 8 to the EUT:
$xxTSA,<UI>,7,B,<UTC h+m>,1001,2
IxxVDM,1,1,7,B,8h30Hgh0J7ps?3qv,0

The following tests are required for a Base Station operated as an independent unit.
c) Apply the independent mode setup to the EUT.

d) Disable the UTC source for the Base Station.

Insert Message 1(s) on the VDL with CommState 0, indicating UTC direct with a position
distance of 120 NM.
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Insert Message 4(s) on the VDL with CommState 0, indicating UTC direct with a position
distance of 120 NM at the slot following the EUT Message 4 transmission.

e) Restore the UTC source to the Base Station.
10.2.5.2.3 Required results
Confirm that:

a) the EUT is transmitting Message 8 in the assigned slot and channel. Verify
synchronisation jitter does not exceed £156 us as required for UTC indirect, taking into
account the propagation delay (0,74 ms delay for 120 NM) of the received Message 4.
Confirm that the EUT outputs ALR ID 007 via PI with the approprlate status value. Confirm

b) the EUT is transmitting Message 8 in the assigned slot and channel. Confirm thatthe ADS
sentence indicates the correct Sync. State and alarm status.

The follpwing results are required for a Base Station operated as an independent unit.

c) the independent mode setup has been correctly set;

d) the [Base Station maintains the same reporting rate for Message 4 but chanpges the
CommState to 1 using the Base Station as UTC indirect sync source| Verify
syndhronisation jitter does not exceed +156 us as required\for UTC indirect, taKing into
accdunt the propagation delay of the received Message &;*Confirm that the EUT|outputs
ALR| ID 007 via Pl with the appropriate status valués Confirm that the ADS sentence
indigates the correct Sync. State and alarm status;

e) the Bync. State in the CommState of Message 4(s) is 0, indicating UTC direct. |Confirm
that|the EUT outputs ALR ID 007 via Pl with the appropriate status value. Confirm|that the
ADSY sentence indicates the correct Sync. State and alarm status.

10.2.5.3 Synchronised to Base Station
10.2.5.3.1 Purpose

This tesft will verify that the Base Station will operate as required with indirect synchronisation
to Base|Station. This test will also.verify synchronisation jitter.

10.2.5.3.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in the pre-set-up
conditiops.

a) Disdble the UTC source for the Base Station. Insert Message 4(s), with a lower MNISI than
the EUT;,with Sync. State 3, indicating semaphore operation.

Applysmultiple pairs of a TSA sentence and a VDM sentence with encapsulated Mejssage 8
to the EUT:

$xxTSA,<Ul>,7,B,<UTC h+m>,<TxSlot>,2
IxxVDM,1,1,7,B,8h30Hqh0J7ps?3qv,0
b) Restore the UTC source to the Base Station.

Apply a TSA sentence and a VDM sentence with encapsulated Message 8 to the EUT:
$xxTSA,<UIl>,7,B,<UTC h+m>,1001,2
IxxVDM,1,1,7,B,8h30Hqh0J7ps?3qv,0

The following tests are required for a Base Station operated as an independent unit.

c) Apply the independent mode setup to the EUT

d) Disable the UTC source for the Base Station. Insert Message 4(s), with a lower MMSI than
the EUT, with Sync. State 3, indicating semaphore operation.
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e) Restore the UTC source to the Base Station.

10.2.5.3.3 Required results

Confirm that:

a) the EUT is transmitting Message 8 in the assigned slot and channel. Confirm that the EUT
does not transmit Message 4. Verify synchronisation jitter of the Message 8 does not
exceed +104 us compared to the received Message 4(s). Confirm that the EUT outputs
ALR ID 007 via Pl with the appropriate status value. Confirm that the ADS sentence
indicates the correct Sync. State and alarm status;

b)

the EUT is transmitting Message 8 in the assigned slot and channel. Confirm that the ADS

sent

The foll

c)
d)

10.2.5.
10.2.5.4.

This tedt will verify that the Base Station, will operate as semaphore. This test will alg
synchro

10.2.5.4.2 Method of measurement

The foll

Set up
conditio

a)
b)

c)
d)

e)

the i

the
Syn
requ
appf
and

cence indicates the correct Q\J/nr\ State and alarm status

bwing results are required for a Base Station operated as an independentAunit:

hdependent mode setup has been correctly set;

Base Station maintains the reporting interval of 10 s for Message)4’and char
. State in CommState to 2. Verify synchronisation jitter does fab exceed +1(
ired for UTC indirect. Confirm that the EUT outputs ALR IDy'007 using PI
opriate status value. Confirm that the ADS sentence indicates the correct Syn
alarm status;

ges the
4 us as
vith the
c. State

the Bync. State of the Message 4(s) is 0, indicating UTE" direct. Confirm that the EUT

outp
indig

App
Dissg
indiq

j As semaphore
1

uts ALR ID 007 via Pl with the appropriate status value. Confirm that t
ates sentence the correct Sync. State and alarm,'status.

Purpose

hisation jitter.

bwing tests are required-for a Base Station operated as an independent unit.

the standard test)environment and operate the EUT as defined in the pr
ns.
y the indepenhdent mode setup to the EUT.

ble thé.UTC source for the Base Station. Insert Message 1(s) with Sync.
ating semaphore operation by 2 s reporting interval, onto the VDL.

he ADS

o verify

b-set-up

State 3,

Res

ore’the UTC source to the Base Station and insert Message 1(s) with Sync.

State 1

indicating UTC indirect.

Disable the UTC source for the Base Station. Insert Message 1(s) with Sync. State 2,
indicating Base Station synchronisation, onto the VDL.

Restore the UTC source to the Base Station and insert Message 1(s) with Sync. State 1
indicating UTC indirect.

10.2.5.5 Required results

The following results are required for a Base Station operated as an independent unit.

Confirm that:

a) the independent mode setup has been correctly set;

b) the Base Station increases its Message 4, reporting rate to 3 1/3 s. Verify that the Sync.

State of the Message 4(s) is 3, indicating semaphore operation. Confirm that the EUT
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c)

d)

10.2.6 | Position source

10.2.6.1 Purpose

outputs ALR ID 007 using Pl with the appropriate status value. Confirm that the ADS
sentence indicates the correct Sync. State and alarm status;

the Sync. State of the Message 4(s) is 0, indicating UTC direct. Verify that 3 min after the
restoration of the UTC source, the Base Station decreases its reporting rate to 10 s.
Confirm that the ADS indicates the correct Sync. State and alarm status;

the Base Station increases its Message 4, reporting rate to 3 1/3 s. Verify that the Sync.
State of the Message 4(s) is 3, indicating semaphore operation. Confirm that the EUT
outputs ALR ID 007 using Pl with the appropriate status value. Confirm that the ADS
sentence indicates the correct Sync. State and alarm status;

the Sync. State of the Message 4(s) is 0, indicating UTC direct. Verify that 3 min after the
restoration of the UTC source, the Base Station decreases its reporting rate to 10 s.

C H 1l + 4l |l B e 4 4 Al D 1lIh. O —7 H Dl HE N H + Fpyy L f'
onprmthat e o T oPUtS AT TOoU7T—vaT rwith— e approprate—Sstatgs—varaejLontirm

that the ADS sentence indicates the correct Sync. State and alarm status.

This tes|t will verify that the Base Station will accept and correctly handle each positiorn source
setting. [In addition, this test will verify that the Base Station respends correctly if a [position

source is lost.

10.2.6.2 Method of measurement

Set up [the standard test environment and operate ¢he” EUT as defined in the pre-setup

conditiops.

The follpwing tests are required for a Base Statief’operated as an independent unit.

a)
b)

c)

Apply the independent mode setup to thetEUT.

Set the position source to surveyed pesition using the BCL sentence:
$xxgCL,<UI>,0,,,,,,,C

If implemented, set the posijtien-source to internal position source:
$xxgCL,<Ul>,1,,,,,,,.C

Renjove the GPS antenna to generate a failure for the position.

If implemented, set\the position source to external position source. Supply the EUJI, using
the I, a series of\GGA, RMC, or GLL sentences.

$xxBCL,<UI5,2;,,,,,.C
Disgontinue the position sentences for 30 s.

Set the‘position source to surveyed position:
$xxBCL,<UI>1,,,,,,,C
Repeat steps ¢) and d) using the following position sources:

3 = internal EPFS in use with automatic fall back to surveyed position;

4 = internal EPFS in use with automatic fall back to external EPFS upon failure of internal
EPFS.

Repeat steps e) and f) using the following position sources:
5 = external EPFS in use with automatic fall back to surveyed position;

6 = external EPFS in use with automatic fall back to internal position source upon failure
of external position source.

10.2.6.3 Required results

The following results are required for a Base Station operated as an independent unit.
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Confirm that:

a)
b)

c)

d)

f)

10.2.7 | Alarm-messages

10.2.7.1

the independent mode setup has been correctly set;

the BCL sentence was received correctly by the EUT using Pl query for BCL. Confirm that
the EUT transmits the Message 4 with a position source indicating surveyed. Confirm that
the ADS sentence indicates the position source “S”;

the BCL sentence was received correctly by the EUT using Pl query for BCL. Confirm that
the EUT transmits the Message 4 with a position source indicating internal. Confirm that
the ADS sentence indicates the position source “I”;

the ALR sentence with ID 26 is output on the PI indicating a loss of position source.
Confirm that the EUT transmits the Message 4 with no position available. Confirm that the
AD indi itioh-source—N~:

CL sentence was received correctly by the EUT using Pl query for BCL. Gonlirm that
UT transmits the Message 4 with a position source indicating the EPFS)typge of the

the ALR sentence with ID 26 is output using the PI indicating a loss,'of position|source.
Confirm that the EUT transmits the Message 4 with no position available. Confirm [that the

the BCL sentence was received correctly by the EUT using PJ query for BCL. Confirm that
the EUT transmits Message 4 with a position source indicating’surveyed. Confirm |that the
ADS| sentence indicates the position source “S”;

for each position source:

the BCL sentence was received correctly by the EUWV using Pl query for BCL,;

the EUT transmits Message 4 with a position seurce indicating internal,

the ADS sentence indicates the current positien source;

the EUT transmits Message 4 with required fall-back position source;

the ADS sentence indicates the current‘position source;

for dach position source:

the

the EUT transmits Message)4 with a position source indicating the EPFS typg of the
extefrnal sensor;

CL sentence was received correctly by the EUT using Pl query for BCL;

the ADS sentence indicates the current position source;
the
the ADS sentence indicates the current position source.

UT transmits Message 4 with required fall-back position source;

Purpose

This test will verify that the Base Station will output alarm messages as required by Table 12.

10.2.7.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-setup
conditions.

a)

b)

c)

d)

Disconnect the transmit antenna from the EUT. Apply a TSA+VDM sentence pair to
activate a transmission.

Provide the EUT with an ACK with alarm ID 001 using the PI.

Reconnect the transmit antenna to remove the alarm condition. Apply a TSA+VDM
sentence pair to activate a transmission.

Prevent the EUT from radiating with full power by mismatching the antenna for a VSWR of
3:1. Apply a TSA+VDM sentence pair to activate a transmission.
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e) Provide the EUT with an ACK with alarm ID 002 using the PI.

f) Reconnect the transmit antenna to remove the alarm condition. Apply a TSA+VDM
sentence pair to activate a transmission.

10.2.7.3 Required results

Confirm that:

a) the EUT continues to generate an ALR sentence with alarm value 1 to the PI at least once
per minute;

b) the EUT generates an ALR sentence with alarm ID 001 with an acknowledged status once
the ACK has been received;

c) the EUT generates an ALR sentence with an ALR ID 001 and Status V, V in thle alarm
condition and acknowledgement field;

d) the EUT continues to generate an ALR sentence with alarm ID 002 to,the/PIl once per
minyte;

e) the EUT generates an ALR sentence with alarm ID 002 with an acknewledged status once
the ACK has been received;

f) the EUT generates an ALR sentence with a ALR ID 002 and Status V, V and every minute
an ALR sentence with null value in the alarm ID field and,Status V, V in the alarm
condition and acknowledgement field.

10.3 Sklection of transmission slots
10.3.1 | RATDMA Transmission
10.3.1.1 Method of measurement

Set up $tandard test environment and operate EUT in the pre-set conditions. RATDNA shall
be enabled.

a) Proyide 50 % channel loading using’ Message 1, ensuring there are at least 4 free|slots in
each Sl. Wait at least 1 minyithen transmit 100 single slot binary Message |8 using
RATIDMA.

b) Repeat the test with 50'% channel loading by Message 26 with valid CommStates
ensyring there are at least 4 free slots in each SI.

10.3.1.2 Required results
Check that:

a) only|free-Slots are used for transmission;

b) only|freé slots are used for transmission.

10.3.2 Intentional slot reuse (link congestion)
10.3.2.1 Purpose

Verify that the EUT will operate properly in a >90 % load environment.

10.3.2.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-setup
conditions. Ensure that the signal level received from the EUT exceeds the signal level
received from the test transmitter at the test receiver location.

a) Set up additional test targets to simulate a VDL load of >90 % which include base stations
both within and beyond 120 NM and remotely allocated FATDMA slots. Wait at least
1 min.
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b) Apply a TSA sentence and a VDM sentence with encapsulated Message 8 to the EUT.
The following tests are required for a Base Station operated as an independent unit.

c) Apply the independent mode setup to the EUT. Enable RATDMA:
d) Wait at least 1 min, then transmit 100 single slot binary Message 8 using RATDMA.

10.3.2.3 Required results
Confirm that:

a) the EUT generates the required VDM sentences for all messages;

b) the Wﬁh%aﬁwd%%%r@enﬁﬂ%%&%eneﬁtes the
requlired TFR with status 0.

The follpwing results are required for a Base Station operated as an independeht unit:

c) the [independent mode setup has been correctly set. Confirm that RATDMA has been
enabled. Confirm that the EUT continues to generate the required MDM sentences for all
mesfsages;

d) the slot used by the slot reuse algorithm is a random selectioh within the candidate slots
(4 most distant stations). Check that a station is not subject to{slot reuse more than once a
framle. Check that slots allocated by a local Base Station, for own use or for use by remote
basg station, are not subject to slot reuse. Check that,slots reserved by a Base| Station
within the 120 nautical miles are not subject to slot reuse. Check that slots reserJyed by a
Basg¢ Station beyond the 120 nautical miles are subject to slot reuse.

10.4 Lpgacy support
10.4.1 | Purpose

This tegt verifies that the legacy sentences’BCE, BCF, CAB and TSP are correctly sypported
in additjon to the new sentences BCG, BCL, RST and TPC. This test also verifies fthat the
sentences ACM, AGA, ASN, DLM, ECB and SPO which have an additional “Sentencp status
flag” field are accepted without therSéntence status flag field. (See Table 1.)

This te$t is only applicable’ if the manufacturer declares that the legacy sentenpes are
supportéd.

10.4.2 | Method of measurement
Set up dtandard‘test environment and apply the dependent mode pre-setup conditions

a) Apply a TSP to prohibit the use of slots.
IxxTSP <11-99 A chhmmss> 010005
Apply a TSA+VDM of Message 14 that uses the prohibited slots reserved by the TSP.
$xxTSA,<UI>,7,A, <UTC h+m>,1001,2
IxxVDM,1,1,7,B,>h30Hqi@QE=@,2

b) Apply a BCE sentence with RATDMA control, UTC source and ADS interval different to the
current setting. Apply a BCF sentence with all data except the MMSI different to the
current settings. Query for BCE and BCF.

c) Query for BCG and BCL

d) Restart the EUT using the following CAB sentence:
$xxCAB,,,1,

e) Reset the EUT using the following CAB sentence:

f) $xxCAB,,,,1
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g)

h)

10.4.3 | Required results
Confirm|that:

a)
b)
c)
d)

e)

f)

g)

h)

Apply the independent mode setup as defined in 10.1.3 using ECB and DLM sentences
without Sentence status flag field.

Initiate a single transmission of an MMSI addressed Message 22 using an ACM sentence
without Sentence status flag field like the following example:

$xxACM, <MMSI of mobile 1>,<MMSI of mobile 2>,<Ch.A>,0,<Ch.B>,0,0,0,<Tx
Channel>,3,C

Apply an AGA sentence without Sentence status flag field for Message 23 content for
station type 1.

Input the ASN sentence as in 10.2.1.10.2 b) without Sentence status flag field
Apply the following SPO sentence without Sentence status flag field to the EUT:
$xx§PO,<UI>,A,1,1,1,,1,,,1,1,1,1

the EUT generates a TSR sentence with status 0. Confirm that the EUT generates a TFR
senfence with status 7 for the TSA/VDM of Message 14 for the prohibited slot;

the [EUT outputs an BCE and BCF sentence with correct data“according to the input
senfences;

the EUT outputs an BCG and BCL sentence with correct data according to the sgtting by
BCH and BCF;

the EUT restarts and starts receiving on channel A*and B within 2 min. Confirm| that all
settings are retained;

the [EUT restarts and starts receiving on the\defaults channel A and B within 2 min.
Confirm that all configuration information is-r€set to the default values as defined in 6.5.
Confirm that the Unique identifier and the MMSI have not been reset;

by query that the slot reservation and’transmission schedule are correctly set. [Confirm
that|{the EUT is transmitting Message 4 and Message 20 in the assigned slots, |nterval,
and [channels as defined in the EEB’sentences. Confirm that the content of Messape 20 is
as defined by the DLM;

the EUT transmits an MMS( addressed Message 22 within the 4 s. Confirm the cdntent of
the Message 22 is as defined by the ACM sentence;

the AGA sentences forsMessage 23 were received correctly by the EUT using the query
senfence for the AGAsentence;

Mespage 16 is_transmitted as required in 10.2.1.10.2 b);

by query for' SPO that the SPO settings are correctly stored. Confirm that a VSI sentence
is olitput_forreach VDM or VDO sentence containing the associated information a¢cording
to Tablen10. Confirm that an FSR sentence is output at the end of each frame coptaining
the pssociated information according to Table 10 about the conditions for the previous
frame.

10.5 TAG Block encapsulation

10.5.1 Application

This test will verify that the Base Station can respond to TAG Blocks and generate TAG
blocks properly as defined in Table 14.

In most tests a query for a VER sentence and a VER response is used. This can be replaced
by other sentences which initiate a response by the EUT.

Only tests of functions which are implemented have to be performed.
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10.5.2 TAG Block capabilities
10.5.2.1 Purpose

This test verifies that the EUT responds to a request on TBR with output sentences providing
the correct capability information.

10.5.2.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-setup
conditions.

a) Apply a TBR (Tag Block Report Request) sentence to the EUT with the correct Unique
Iderftifier (Ul) of the EUT and the Request flag set to “S” requesting all supported TAG
block functions.

b) Apply a query for TBS.
10.5.2.3 Required results
Confirm|that:

a) the EUT outputs the sentences CPD, CPG, CPS, CPC and €PN with Talker and Listener
fungtion field set to “V” (supported but disabled). The Listener function of CPC, QPG and
CP({ can be set to “U” (Unsupported) depending on the implementation;

b) therg is one TBS output with the Source identificationfield set to null field.
10.5.3 | Activation of Source identification for output
10.5.3.1 Purpose

This test verifies that the EUT provides the correct TAG blocks containing the| Source
identificption with the output sentences, depending on the configuration.

10.5.3.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in the pfe-setup
conditiops.

a) Apply a CPS sentence (Configure Parameter code for the Source idenlfification
pargmeters) 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” (dipabled).
Apply a TBR sentence.

b) Apply a sentence to the EUT which causes a NAK response. The manufactuner shall

provide information on how to get a NAK response.
c) Ap@%ﬁm&ﬂﬂﬂ&a@.&m@ﬁat to “A”

(enabled) and the Listener Source identification function set to “V” (disabled). Apply a
TBR sentence.

d) Apply a query for a VER sentence.
10.5.3.3 Required results
Confirm that:

a) the EUT outputs a CPS sentence with the correct settings and the Sentence status flag
set to “R” (report). Confirm that the output does not include TAG blocks;

b) the EUT outputs a NAK sentence with a preceding correct TAG block, including the
Source identification parameter set to the own Unique Identifier (applied by SID
sentence);
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c)

d)

the EUT outputs a CPS sentence with the correct settings, with a TAG block where Source
identification = own Ul. Confirm that all sentences are output with TAG blocks containing a
Source identification;

a VER sentence is output with a TAG block where Source identification = own Ul.

10.5.4 Activation of Destination identification

10.5.4.1 Purpose

This test verifies that the EUT provides the correct Destination identification with the output
sentences and performs the correct filtering of input sentences with TAG blocks containing a
Destination identification parameter.

10.5.4.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in' the pre-setup

conditiops.

a)

f)
g)

h)

10.5.4.3 Required.results

Confirm|that:

a)

b)

f)

Apply an CPD sentence (Configure Parameter code for the DeStination iden:lification
pargmeters) without TAG block to the EUT, with the Talker Destination idenfification
fungtion set to "A” (enabled) and the Listener Destination identification function sét to “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 thg correct
Desfiination identification (Ul of EUT).

Apply a query for VER, with a TAG block containing a Source identification and a
Des{ination identification different to the Ul of EUT.

Apply an CPD sentence (Configure Parameter code for the Destination idenfification
par:lmeters) to the EUT, with the Talker Destination identification function sef to "A”
(enapled) and the Listener Destination4ddentification function set to “A” (enabled). [Apply a
TBR|sentence with the correct Source*and Destination identification.

Apply a query for VER, without TAG blocks.

Apply a query for VER, with-a-TAG block containing a Source identification and thg correct
Des{ination identification (Utof EUT).

Apply a query for VER, with a TAG block containing a Source identificatiorl and a
Des{ination identification different to the Ul of EUT.

the |EUT-outputs a CPD sentence with the correct settings. Confirm that thg output
sentience 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 Ul and 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;
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g) 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;

h) there is no VER response.
10.5.5 Activation of Source identification for input
10.5.5.1 Purpose

This test verifies the correct storage of Source identification parameters and the correct input
filtering by Source identification parameters in input TAG blocks.

10.5.5.2 Method of measurement

Set up [the standard test environment and operate the EUT as defined in the‘pfe-setup
conditiops.

a) Apply a TBS sentence to the EUT containing a valid Source identification. S1, th¢ Action
field|set to 1 = add the provided Source identification value. Query for-JBS.

b) Apply a query for VER, with a TAG block containing a Source identification different to the
stored Source identification S1.

c) Apply a CPS sentence to the EUT, with the Talker Source idéntification function set to “A”
(engbled) and the Listener Source identification function setto “A” (enabled). Apply a TBR
Senjence with a Source identification S1.

d) Apply a query for VER, with a TAG block not containifg'a Source identification parameter.

e) Apply a query for VER, with a TAG block containing a Source identification equal to the
storeéd Source identification S1.

f) Apply a query for VER, with a TAG block containing a Source identification different to the
storéd Source identification S1.

g) Apply a query for VER, with a (IAG block containing a Source idenfification
“‘DEFAULTSOURCE”".
10.5.5.3 Required results

Confirm|that:

a) the EUT outputs a TBS+sentence with the correct Source identification S1. Conflirm that
therg is no TBS output’sentence for the Source identification of “DEFAULTSOURCE”;

b) therg is a VER response;

c) the [EUT outputs a CPS sentence with the correct activation settings, Talker § A and
Listener = A;

d) therg is,ne VER response;

e) theredsaVERrespersewith-the Destinatientidentification:
f) there is no VER response;
g) there is a VER response without Destination identification.

10.5.6 Use of multiple Source identifications for input
10.5.6.1 Purpose

This test verifies the correct storage of multiple Source identifications and the correct input
filtering by Source identification parameters in input TAG blocks.

10.5.6.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-setup
conditions.
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a) Apply TBS sentences to the EUT containing valid Source identification S2, S3, ..., Sn
according to the maximum number of Source identifications provided by the manufacturer.
The CPS setting of S1 from the previous test is still valid. Query for TBS using a valid
Source identification in the TAG block.

b) Apply query sentences for VER, one query for each applied Source identification with a
TAG block containing the appropriate Source identification.

c) Apply a query for VER, with a TAG block containing a Source identification which is not
part of the stored Source identifications.

d) Apply one more TBS sentence(s) which would exceed the maximum number of Source
identifications which can be stored by the EUT. Query for TBS.

e) Apply a TBS sentence to the EUT containing the Source identification S2 as applied in
testja) with the Action field set to 2 (Remove the provided Source identification), Query for
TBY|.

f) Apply TBS sentences to the EUT containing no Source identification value,.with thge Action
field| set to 3 (Remove all Source identifications). Query for TBS.

g) Apply a query sentence for VER, with a TAG block containing the.'Source idenfification
value “DEFAULTSOURCE".

10.5.6.3 Required results
Confirm|that:

a) the EUT outputs a TBS sentence with the correct Souree identifications S1, S2, §3,...,Sn
for gach 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”;

b) therg is a VER response for each query, with Destination identification =|Source
identification of the query TAG block;

c) thergis no VER response;

d) therg is a NAK response on the<TBS sentence indicating that the Source idenfification
cannot be stored. Confirm that\there is a TBS sentence for Source identification|S1 and
for gach Source identification.stored under step a);

e) 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 sentencq for the
Soufce identification(S2'which has been removed;

f) therg is one TBS+wutput with the Source identification field set to null field;
g) therg is a VER/esponse. This indicates that the default Source identification has rjot been
deleted.

10.5.7 | Test'of grouping by TAG blocks for output

10.5.7.1 Purpose

This test verifies the grouping of sentences using TAG block grouping parameter “g:
output sentences.

for

10.5.7.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-setup
conditions.

a) Apply a CPS and a CPD sentence to disable Source identification and Destination
identification (Talker and Listener function set to “V”). Apply a TBR sentence with the
Request flag set to “S” requesting all supported TAG block functions.

b) Input SPO sentences to activate VSI sentences for VDM.
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c) Apply a CPG sentence to activate the Talker grouping function (Talker function 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 and the Group-code increment to 1 (default). The Group-code
limit is set to a small integer value (e.g. 10). Apply a TBR sentence.

The following tests are performed only if the optional functions are implemented.

d) Apply a CPG sentence with Talker function 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

sentence.
e) Apply a SPO sentence to actlvate VSI sentences for VDM and VDO Apply a CPD and
CPSrs Talker.

Apply a CPG sentence to actlvate the Talker grouplng funct|on (Talker functlon s¢t to “A”
and [Listener function set to “V”). Set the Reset event to “3” = every minute. Set the Initial
group-code to 200 and the Group-code increment to —5. The Event offset.'value is set to
-10|Apply a TBR sentence.

10.5.7.3 Required results
Confirm|that:

a) the EUT outputs the sentences CPD, CPG, CPS, CPN and"CPC with Talker and Listener
function field set to “V” (supported but disabled). The Listener function of CPC, PG and
CP(Q can be set to “U” (Unsupported) depending on thédmplementation;

b) the EUT outputs VSI sentences together with all /DM sentences. Confirm that ho TAG
blocks are added;

c) 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 SI/VDM
compinations 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
senfence in a group. Confirm that the y parameter is identical for each senterice in a
groyp and indicates the total number of sentences of this group. Confirm that the code
pargdmeter is identical for each\sentence in a group and is incremented by the|defined
Grolip-code increment parameéter (=1) for each group. Confirm that the code parapmeter is
reset to the defined Initial group code (=1) when it would exceed the defined Grolp-code
limit| (e.g. = 10);

d) the [TBR response ,includes a CPG sentence with the input parameters. Confirm|that all
VSINVDM combinations and multi-part VDM and VDO messages are grouped using TAG
blocks with the.torrect parameters. Confirm that the x parameter in the g: string starts with
1 arld is incremeénted 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 sentencef of this
group Confirm that the code parameter is identical for each sentence in a group and is

would exceed the deflned Group -code limit (= 250);

e) 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 parameter is
always the first parameter in a TAG block. 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 decremented by the defined Group-code increment parameter (=-5) for
each 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.
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10.5.8 Test of UNIX time output
10.5.8.1 Purpose

This test verifies the output of the TAG block parameter “c” with the UNIX time value.

10.5.8.2 Method of measurement

Set up the standard test environment and operate the EUT as defined in the pre-setup
conditions.

a) Apply a CPC sentence (Configure Parameter code for UNIX time parameter) with the
Talker UNIX time function set to ,A” (enabled) and the Listener UNIX time function set to
“V” [disabled). The Time precision/Format parameter shall be set to 1=integer_geconds.
Apply a TBR sentence

b) Apply a CPC sentence with the Talker UNIX time function set to ,A” (enabled) jand the
Time precision/ Format parameter set to 2=integer milliseconds.

10.5.8.3 Required results
Confirm|that:

a) the fesponse of the EUT includes the CPC sentences with ihevparameters set accdrding to
the [CPC input and the Sentence status flag set to “R%)'Confirm that each ungrouped
outpgut TAG block contains the c: parameter with thé correct UNIX time in jeconds.
Confirm that in each TAG block group at least ongyTAG block contains the c: pgdrameter
with|the correct UNIX time in seconds;

b) a NAK is output on the Pl as a response to the CPC indicating that the EUT does not
supﬂ:ort millisecond resolution for the UNIX4ime. 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:

pargmeter with the UNIX time in milliseconds. Required accuracy shall be +1 s.

10.5.9 | Test of Line-count output
10.5.9.1 Purpose

“on

This tesft verifies the output of the TAG block parameter “n” with the correct line hnumbsg

—

10.5.9.2 Method of measurement

Set up [the stapdard test environment and operate the EUT as defined in the pfe-setup
conditiops.

a) Ena 3Ie the Talker Grouping function and d|sable the Source identification and Destination

[ 3 - . S C oply a CPN
sentence (Conflgure Parameter code for the L|ne 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
Reset event = 0 (use the line-count limit), Initial line-count = 3 000, Count Increment = -
100, Line-count limit = 1 000, Event offset = null field.

c) Apply a CPN sentence with the following parameters: Talker Line-count function enabled
Reset event = 2 (hourly), Initial line-count = 100, Count Increment = 10, Line-count limit =
null field, Event offset = 30.
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10.5.9.3 Required results
Confirm that:

a) the response of the EUT includes the CPN sentence with the parameters set according to
the CPN input and the Sentence status flag set to “R”. Confirm that each sentence is
preceded by a TAG block. Confirm that each TAG block including each TAG block of a
group contains an “n” -parameter. Confirm that the line-count is incremented for each
occurrence by one. Confirm that the line-count is reset to 1 when it would exceed the line-
count limit;

b) each sentence is preceded by a TAG block containing an “n” parameter. Confirm that the
line-count starts with 3 000. Confirm that the line-count is decremented for each
.... ; j i pvhreon-itwould-be-less than

sentence is preceded by a TAG block containing an “n” parameter. Confirm [that the
lineqcount starts with 100. Confirm that the line-count is incremented for gach ocdqurrence
by 10. Confirm that the line-count is reset to 100 30 s after beginning of-each hour

10.6 Test of optional functions
10.6.1 | Test of external synchronization source
10.6.1.1 Purpose

This tegt will verify that the Base Station will operate~as required with an external UTC
synchropisation source. This test will also verify synchronization jitter.

10.6.1.2 Method of measurement

Set up [the standard test environment and, operate the EUT as defined in the pfe-setup
conditiops.
a) Apply the external UTC source to the Base Station.

Apply multiple pairs of a TSA sentence and a VDM sentence with encapsulated Melssage 8
to the EUT:

YxxTSA, <Ul>,7,B, <UTC h+m>,<Txslot>,2
IkxVDM,1,1,7,B,8r30Hgh0J7ps?3qv,0

The follpwing tests are required for a Base Station operated as an independent unit.

b) Apply the independent mode setup to the EUT. Apply the external UTC source to the Base
Statjon.

10.6.1.3 .“Required results

Confirm that:

a) the EUT is transmitting Message 8 in the assigned slot and channel. Verify
synchronization jitter does not exceed +52 us as required for UTC direct. Confirm that the
ADS sentences indicate the correct Sync. State and alarm status.

The following results are required for a Base Station operated as an independent unit.

c) The Sync. State of the Message 4(s) is 0, indicating UTC direct. Verify synchronization
jitter does not exceed £52 us as required for UTC direct. Confirm that the ADS sentences
indicate the correct Sync. State and alarm status.
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Test of Message 17 based on RTCM 10402 input

Purpose

This test will verify that the Base Station is capable of transmitting Message 17 based on

input of

10.6.2.2
10.6.2.2

RTCM 10402 format on a dedicated port.

Method of measurement

| General

The following tests are required for a Base Station operated as an independent unit.

Set up
conditio

a) App

b) Defi
ECH

$xxH

c) App
1 mi

d) Disd

e) Disd
follg

$xxH

f) App
1 mi

10.6.2.2.

The foll

Confirm

a) the

b) the
ECE

c) the

channelg~as defined by the ECB. Confirm the content of Message 17 is the most

and

the standard test environment and operate the EUT as defined in the{p
ns.
y the independent mode setup to the EUT:

he a transmission schedule for Message 17 with a reporting interyal of 10 s (
sentence:

CcB,<UI>,17,0,10,750,2,0,385,750,2,C

y correction data in RTCM 10402 format on a dedicated port for a period of
n.

ontinue the input of correction data.

ble the transmission schedule for Message<17 using an ECB sentence
wing sentence:

CB,<UI>,17101_1 11105_1 !!!C

y correction data in RTCM 10402 format on a dedicated port for a period of
n.

2 Required results

bwing results are required fora Base Station operated as an independent unit.

that:

ndependent mode setup has been correctly set;

FCB sentence .Was received correctly by the EUT using the query sentence
sentence;

EUT istransmitting Message 17 over the VDL in the specified slots, intery

as.defined by the RTCM 10402 data. Confirm that the appropriate VDO sen

e-setup

sing an

at least

ike the

at least

for the

als and
current
fence is

out

uton the Pl when a message is frnncmiﬂ-od;

d) the EUT continues transmitting Message 17 over the VDL for 1 min then stops
transmission;

e) the ECB sentence was received correctly by the EUT using the query sentence for the
ECB sentence;

f) the EUT does not transmit Message 17 over the VDL.
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Annex A
(normative)

AIS Base Station sentences

A.1  General

This annex describes details of sentences used with the AIS Base Station.

NOTE W
A.2 CM - AIS Base Station addressed channel management command

This seftence is used to provide an AIS Base Station with the information. if uses to fransmit
an addressed VDL Message 22. This contains settings that are transmitted to ongq or two
specifiefl AIS station(s). Upon receiving this sentence, the Base Station should prepjare and
make the appropriate transmission (see ITU-R M.1371, Message- 22.). This is a cgmmand
sentencg.

This sentence cannot be queried.

$--ACM [XXXXXXXXX, XXXXXXXXX, XXXX,X,XXXX,X,X,X,X,X,a*hh<CR><LF>

\— Sentence status flag 8 -

Msg 22 Transition Zone Sizp
Broadcast channel for Base Sitation ®
Msg 22 Power level control *
Msg 22 TX/RX mode ¥
Msg 22 Channel B bandwidth ¥
Msg 22 Channel B ?
Msg 22 Channel A bandwidth ¥
Msg 22 Channel A ?

Msg 22 MMSI of the addressed station ID |2 R

Msg 22 MMSI of the addressed station ID 1 R

1) Identifies the-distant addressed AIS unit(s) intended to receive the ITU-R M.1371 Message 22| The first
MMSI field-(field 1) identifies the first AIS unit. The second MMSI field (field 2) identifies the sgcond AIS
ynit, andsmay be set to null if only one AIS unit is being addressed.

2) HF channel number, see ITU-R Recommendation M.1084, Annex 4.

3) e TR 37t Message 22
0 = bandwidth is specified by channel number, see ITU-R M.1084, Annex 4
1 = bandwidth is 12.5 kHz
4) See ITU-R M.1371 Message 22
0 = transmit on channels A and B, receive on channels A and B
1 = transmit on channel A, receive on channels A and B
2 = transmit on channel B, receive on channels A and B
5) See ITU-R M.1371 Message 22
0 = high power

1 = low power
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6)

7)

8)

A3

The field identifies the channel that the Base Station should use to broadcast the ITU-R M.1371

Message 22. This field should not be a “null” field.
0 = No broadcast channel preference

1 = broadcast on AIS channel A

2 = broadcast on AIS channel B

3 = broadcast on both AIS channel A and AIS channel B

Range of 1 NM to 8 NM. This should take into consideration the transition zone size for the area in which

the specified AIS station(s) are located.

This field is used to indicate a sentence that is a status report of current settings or a configuration

A e ot ol "
gqoTrmrrarnta bllﬂllsllly OUllIIIuO. IO TICTU oTidit TTUL VT TTUTT.
R = Sentence is a status report of current settings.

C = Sentence is a configuration command to change settings. A sentence without “C” is'not a co

ADS — Automatic device status

nmand.

This semtence is used to output, autonomously and periodically, the ,device’s current gtatus of

the time

state off the device. The ADS sentence is output at the defined interval or when th
change |in status. The equipment standard or manufacturer's’ documentation should
the statlis values supported.

source and time synchronization method, position source, and the general alarm

Bre is a
identify

The indjvidual equipment standards are responsiblefor defining the alarm conditions under
which the alarm status is active or not active.

When this sentence is used with AIS Base_Stations, the interval for automatic outpu
sentencg is defined using the BCG sentenée, and null data fields are not allowed.

$--ADS [c--c,hhmmss.ss,a,x,a,a*hh<CR><LF>

1)

2)

3)

4)

I— UTC timing source *
Position source ¥

Time sync. method ¥
Alarm status ?
Time (hour, minute, second) of status report
Unique Identifier !

The Unique Identifier is used for system level identification of a station, 15 characters maxim

entence formatter). For devices other than AIS Base Stations this field may be null.

it of this

m. When

sed,'with AIS stations, on output, this data field is the AIS Station’s Unique ldentifier (se¢ the SID

Alarm status:
A = active

V = not active

Method of time synchronization

0 = UTC direct

1 = UTC indirect (AlIS equipment)

2 = synchronized to an AIS Base Station

3 = semaphore (AIS equipment)

4 = no VDL synchronization reference (AIS equipment)
5 = manual

6 to 9 = reserved for future use

| = internal
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E = external

S = surveyed

N = none

E = external
| = internal
N = none

AGA - AIS Base Station broadcast of a group assignment command

This sentence is used to provide an AIS Base Station with information it uses to broadcast a
“group

prepare|the content of a Message 23. Broadcast scheduling for Message 23 is defing
an ECB|sentence. This is a command sentence.

$--AGA Jc--c,x.x,xxx, L1, a,yyyyy.yy,a lllLIl,a,yyyyy.yy,a,xx,x,xx,a*hh<CR><LE>

\— Sentence status
Msg 23 Quiet timeg
Msg 23 Tx/Rx mode
Msg 23 Reporting intg¢rval ¥
/w "

1)

2)

3)

Thie Unique Identifier is used for system levélidentification of a station, 15 characters maximum
SIP Sentence). On input, this sentence sheauld be accepted only if this data field matches the Basg
Unique Identifier. On output, this data field is the Base Station’s Unique Identifier.
Thie field identifies the group of mobile stations for the group assignment.

0 1

5 1

6

ssianment Messaae 23" |Unon receivina this sentence the Base Station
~J ~ Lud J L)

should

Msg 23 Longitude 2 — H
Msg 23 Latitude 2 — N/S
Msg 23 Longitude 1 — E/W
Msg 23 Latitude 1 — N/S 7

Msg 23 Station type 2)
Unique Identifier

all types of mobiles (default)

F Class A mobile statiofnronly

F all types of Class.B'mobile stations
F# SAR airborhe_mobile station

F ClassB:\'SO” mobile stations only

Class B “CS” shipborne mobile station only

d using

flag ©
5)

4)

7)
7)

Msg 23 Type of ship and carg¢ type

(See the
Station’s

= Inland waterways

7-9 = for regional use

10 = This sentence defines a Base Station coverage area with respect to ITU Message 27 broadcasts for
Class A and Class B “SO” mobile stations (see ITU 1371 Message 4 and Message 27).

11-15 = for future use

The field identifies the reporting interval as defined in Table 17 of IEC 62287-1:2010.

0

1

2

3

as given by the autonomous mode

=10 min

=6 min

=3 min
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4)

5)

6)

7)

4 =1 min
5=30s
6=15s
7=10s
8=5s

9 = next shorter reporting interval

10

11

= next longer reporting interval

= 2 s (not applicable to class B CS)

12

Th

-
'

Th
co

Thi
mi
mi

F transmit on channels A and B, receive on channels A and B (default)
F transmit on channel A, receive on channels A and B

F transmit on channel B, receive on channels A and B

F reserved for future use

F no quiet time (default)

15 = reserved for future use

s is the parameter sent in a Message 23. (See “TX/RX Mode” parameter, ITU-R M.1371 Messad

5 = quiet time 1 min to 15 min

s field is used to indicate a sentence that is a status report of current settings or a cor
mmand changing settings. This field should not be null:

F Sentence is a status report of current settingst(used for a reply to a query).
F Sentence is a configuration command to Ghange settings. A sentence without “C” is not a com
e resolution of the latitude and longitude fields shall be fixed at 1 decimal place of minutes

hute). If a higher resolution is proyvided to an AIS unit, the receiving AIS unit shall truncate to
hute.

e 23)

figuration

hand.

1/10 of a
1/10’s of
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ASN - AIS Base Station broadcast of assignment command

This sentence is used to provide an AIS Base Station with the information it uses to broadcast
an “assignment VDL Message 16”. This contains settings that are broadcast to the specified
AIS station(s). Upon receiving this information, the Base Station should prepare and make the
appropriate broadcast (see ITU-R M.1371, Message 16). This is a command sentence.

This sentence cannot be queried.

$--ASN, XXXXXXXXX,X.X,X.X, X, XXXXXXXXX,X.X,X.X,X,X,a*hh<CR><LF>

1)

2)

3)

4)

5)

\— Sentence-status f!ag 6)

1d¢g
sir]
Al
nu

Th
fig)
ra

leq
60
an

W
sh
St
Thi
thd

Message 16 increment B *!
Start slot assignment for station £
Soft assigned reporting rate for sta
Message 16 MMSI of destination ID
Message 16 Increment A
Start slot assignment for, station A ¥
Soft assigned reporting rate for station A ]
Message 16 MMSI of.d@éstination ID A

ntifies the distant addressed AIS unit(s) for the VDL assignment. The first set of four fields 3
gle AIS unit, while the second set of four fields (fields\5.— 8) apply to a second AIS unit. Wher
B unit’'s assignment schedule is being provided, the¢second set of four fields (fields 5 — 8) may
I

s field corresponds to the ITU-R M.1371 Message 16 Offset field. The Base Station will onl
d if the “increment for AIS” field (fields 4 and\8 of this sentence) for the same AIS unit is set to
ge of values for this field consists of multiples of 20, between and including 20 to 600. Value
s than 600 but are not multiples of 20 _will be interpreted as the next higher multiple of 20. Val
D will be interpreted as 600. This field’should be set to null when the “increment for AIS” fiel
{ 8 of this sentence) for the same AIS unit is set to a non-zero value.

en the increment field is non-zero, this field is the start slot for assigned reports. The Bag
buld provide the proper Message 16 off-set at time of broadcast to accomplish this assignment.
htion calculates the Message 16 “off-set” as the difference of this start slot and the slot of the |
e range of values for-this field consists 0 to 2 249 in units of slots. This field should be set to
“increment for AlS”\field (fields 4 and 8 of this sentence) for the same AIS unit is set to a zero

s field identifies the increment parameter in units of slots for the associated values of this
ge of values/is'from 0 to 6. Note that a value of zero does not provide an increment, see 2) ah
d should(not*be set to null, unless the entire four field set for this AIS unit is not provided, be

se Station may invoke two distinctly different assignment methods based on a zero or non-z
values*and their meanings are:

Broadcast channel for Base Sthtion *

3)

o

ion B?

3 1)

pply to a
only one
be set to

use this
zero. The
5 that are
es above
(fields 4

e Station
[The Base
roadcast.
null when
alue.

field. The
ove. This
Cause the
bro value.

1 =1 125 slots

2 = 375 slots

3 = 225 slots

4 =125 slots

5 =75 slots

6 = 45 slots

Th

p)/10 min

e field identifies the channel that the Base Station should use to broadcast the ITU-R M.1371
Message 16. A null value in this field indicates no change from previously received values when this
sentence is sent to a Base Station and indicates unknown when this sentence is received from a Base
Station. The values and their meanings for this are:

0 = no broadcast channel preference
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6)

A.6

1 = broadcast on AIS channel A

2 = broadcast on AIS channel B

This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

R = Sentence is a status report of current settings.

C = Sentence is a configuration command to change settings. A sentence without “C” is not a command.

BCG - Base Station configuration, general command

chronization source to be used by the Base Station. (See also ADS sentence)

C--C, XXXX,XXXX,XXXX,XXXX,X,X,X,X,a,a,X.x,aa,a*hh<CR><LF>

\— Sentence status flag '”
Assigned tatkér ID ¥

ADS inter{al (seconds) ¥
UTC source selection 7
RATDMA control ®
VDL Meéssage repeat indicator *
VDL message retries ¥
Powerdevel channel B *
PowerJevel channel A ®
Tx channel B ?
Tx.channel A ?
Rx.¢channel B ?
Rx €hannel A ?
Unique Identifier ”

e Unique Identifier is used for system level identification of a station, 15 characters maximum.
ntence). On input, this senténge should be accepted only if this data field matches the Base]
ique Identifier. On output, this“data field is the Base Station’s Unique Identifier.

F channel number, see\lTU-R M.1084, Annex 4.

high power (Nominal 12,5 W)

low power{Neminal 2 W)

o 8 reserved for future use

transmission disabled (zero W), this is the default power-up state.

rs when
lect the

(See SID
Station’s

UTC sy
$--BCG
1) Th
Se
un]
2)  VH
3) 0;
14
2 1
9
4)

5)

This is the number of automatic retries for addressed messages. An AIS station may automatically re-
broadcast up to three retries. An addressed message is automatically re-broadcast if an AIS station does
not receive the required acknowledgement.

0 = do not automatically re-broadcast addressed messages.

1 = limit automatic re-broadcast to one retry

2 = limit automatic re-broadcast to two retries

3 = permitted to use the maximum number of three automatic re-broadcasts = default

This is the VDL message parameter “Repeat indicator” (Rl). This is used to indicate how many times a
message has been repeated. See message content tables in ITU-R M.1371. This is the RI for messages
generated by the base station. Separate rules apply for repeated messages or VDM input messages. See
the applicable equipment standard.

0 = default, broadcast messages may be repeated
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1 or 2 = based on overall system design, may reduce number of times VDL broadcasts are repeated

3 = “do not repeat anymore”

Controls the Base Station’s ability to use RATDMA access to the VDL:

0 = off (Base Station cannot use RATDMA access to VDL)

1 = on (Base Station may use RATDMA access to VDL)

Controls the UTC synchronization source used by the Base Station:

E = external UTC source

internal UTC source

F external UTC source with fallback to internal UTC source

F internal UTC source with fallback to external UTC source, if available

e default interval is 60 s. The valid range is 1 s to a maximum defined (3 600 s). This data fiel
erval between the output of AIS device status sentences (see ADS sentence),“Fhe ADS wi

vided when there is a change in status.

e default Base Station talker identifier should be set to the primary design-of the equipment. H
5igned to IEC 62320-1 should have a default of AB.

(0 < # < 9) = user configured talker identifier: An assigned talkéer identifier (UO through U9)
hvey the nature of the device transmitting the sentence, and-should not be “fixed” into
nufacturing. This is intended for special purpose applications.<The “U#” talker identifier indicatg
vice’s default talker identifier has been changed through external control.

s field is used to indicate a sentence that is a status report of current settings or a cor
mmand changing settings. This field should not be null:

F Sentence is a status report of current settings<(use for a reply to a query).

F Sentence is a configuration command to change settings. A sentence without “C” is not a com
BCL — Base Station configuration, location command

ntence and the BCG_ sentence are used to configure the static Base
5. Dynamic parameéters (e.g. UTC and position of a moving Base Station) are

ent way. This sentence supports system administration of the AIS Base
n.

Me§sage 27 Control ” —\
c+Cyx LG a,yyyyy.yy,a,x,c--c,a,x*hh<CR><LF>

| sets the
| also be

quipment

does not
a unit at
s that the

figuration

hand.

Station

ers when it is initially, installed, and later in order to make changes to th¢ way it

input in
Station

Sentence status flag
Base Station name °
Position accuracy ¥
Longitude — E/W ¥

Latitude — N/S )

Position source ?

Unique Identifier "

The Unique ldentifier is used for system level identification of a station, 15 characters maximum. (See SID
sentence). On input, this sentence should be accepted only if this data field matches the Base Station’s
Unique Identifier. On output, this data field is the Base Station’s Unique Identifier.

6)
7)
| =
X
Y
8) Th
int]
pr
9) Th
de|
U#
Cco
mg
de
10)  Th
Cco
R
C
A.7 H
This se
parame
operate
a differ
operatio
$--BCL,
1)
2) Iden

tifies the source of the position:

0 = surveyed position (should always be used for Fixed AIS Base Station)

1=

nternal EPFD in use

2 = external EPFD in use
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nternal EPFD in use with automatic fall back to surveyed position

nternal EPFD in use with automatic fall back to external EPFD upon failure of internal EPFD

5 = external EPFD in use with automatic fall back to surveyed position

6 = external EPFD in use with automatic fall back to internal position source upon failure of external position

sour

ce

Position sources 1, 2, 4 or 6 use automatic fall back to invalid position (181° Longitude and 91° Latitude)

When external EPFD is used (position sources 2, 4, 5 and 6), type of electronic position fixing device is

prov

ided by talker ID of the EPFD.

3) Surveyed position of the Base Station.

4) 0=|

ow >10 m

1 = high <10 m; differential mode of DGNSS

5) This|is the VDL Message 24, part A, Name: range 0 to 20 alphanumeric characters. The character
be Ysed in the name are listed in the ITU-R 1371 6-bit ASCII table. Some of these characters, arg

cha
indidg
‘@d

6) This
char

R =
C =

7) 0=
coveg

1 =
covq

A8 [

cters. If reserved characters are used, they should be represented using the”*” method.” A
ates that the previously entered name is unchanged. The string' |of ¢

QREERRERRERE@E@A@@@Q@@'’ is used to indicate that the name is not available.

field is used to indicate a sentence that is a status report of current settings ora'‘configuration
ging settings. This field should not be null.

Sentence is a status report of current settings (use for a reply to a query).
Sentence is a configuration command to change settings. A sentence without “C” is not a comm{

Class A and Class B “SO” mobile stations stops transmission of Méssdge 27 within an AIS ba
rage area.

Request Class A and Class B “SO” mobile stations to transmit Message 27 within an AIS ba
rage area.

This se

Base Station broadcasts. This sentence {provides the Base Station with the infg
necessgry to broadcast an ITU-R M.1371Message 20 Data link management messag

tence provides the Base Station with ‘the slot allocations to be reserved for H

that can
reserved
null field
haracters

command

nd.

5e station

e station

DLM — Data link management slot allocations for Base Station command

ATDMA
rmation
b, which

informs |mobile AIS units of the reserved FATDMA slots. Upon receipt of this sentgnce the

Base Station will reserve the provided“FATDMA slot allocations within its frame map,

be read

informafion that is broadcast on the VDL using Message 20. Reference ITU-R M.137

see EC

The FAT
Start, N
reservaf

The AIS

to generate Message 20When instructed to do so via the ECB sentence. Th

sentence).

[DMA slot reservations are determined using a set of 5 DLM data fields — Ow
umber, Timegand Increment. Each DLM sentence supports four sets of FATD
ion parameters.

Base Station, upon receipt of a query for this sentence, will generate a resg

the reqliestor’ consisting of 20 DLM sentences containing all the FATDMA slot res
1 (set). When a set is empty (not defined or cleared). all 5 data fields of the

parameters’(set).

and will
s is the
1 (Also,

hership,
MA slot

onse to
Brvation

returned as null.

set are

The shore station is responsible for filtering out slot reservation conflicts that may exist. The
Base Station is not responsible for detecting these conflicts. These conflicts in the shore
station network should be resolved separately from entering the data.
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$--DLM,x,a,a,Xx.X,X,X,X.X,a,X.X,X,X,X.X,a,X.X,X,X,X.X,a,X.X,X,X,X.X,a*hh<CR><LF>

1

2)

3)

4)

5)

6)

7)

Increment for reservation 4 "
Time out for reservation 4 ©
Number of slots for reservation 4 *
Start slot for reservation 4 ¥
—— Ownership for reservation 4 3
—— Increment for reservation 3 7
—— Time out for reservation 3 ©
Number of slots for reservation 3 *
Start slaot for reservation
Ownership for reservation 3 3
Increment for reservation 2 "
Time out for reservation 2 ©
Number of slots for reservation 2 %
Start slot for reservation 2 ¥
Ownership for reservation 2 3
Increment for reservation 1 "
Time out for reservation 1 ©
Number of slots for reservation 12
Start slot for reservation 1 ¥
Ownership for reservation 1 *
AIS channel ?
Record Index (0 — 9) "

\\L L Sentence status flag ®

The Record Index is used to identify and address eaeh record of DLM sentence data. A mgximum of
10|records can be stored for each AIS channel. The Record Index is used to associate the DLM|sentence
dafa with each VDL Message 20 broadcast by the,Base Station.

Thie AIS channel defines the broadcast channel*This cannot be a null field.
A § Channel A

B § Channel B

Thiis field identifies the ownership of the reservation. Possible values are as follows:

L § Local ownership. The:Base Station receiving this sentence owns and may utilize these FATOMA slots.
Thie Base Station should broadcast these FATDMA slot reservations.

R F Remote ownérship Remote AIS Stations own and may use these FATDMA slots. The Bage Station
shpuld transmitthese FATDMA slot reservations.

C F Clear the/reservation. This instructs the Base Station receiving this sentence to clear this rg¢servation
frgm its-frame map. If this field is set to “C”, then the following four data fields (Start, Number, Time, and
Ingrement) should be set to null, and will be ignored if set otherwise.

Firstreservation -ownersnip — mdication of shore statlon ownersnip 1or each set of slot reservations; “L” for
local, “R” for remote. A Base Station should transmit slot reservations for remote (R) stations. The Base
Station is not allowed to use the slots reserved for remote (R) stations unless commanded to do so by use
of TSA+VDM pairs. The Base Station is allowed to broadcast on local (L) slots. Final slot selection is a
process internal to the Base Station.

Start slot range: 0 to 2 249. A null field indicates no change to the staring slot for this FATDMA reservation.

Number of slots range: 1 to 5 (consecutive slots reserved for FATDMA broadcasts). A null field indicates no
change to the number of consecutive slots reserved when sent to the AIS equipment.

Time out range in minutes: 0 to 7. A null field indicates no change to the Time out when sent to the AIS
equipment.

Increment range: 0 to 1 125 in slots. A value of 0 indicates one reservation block in the frame. A null field
indicates no change to the current slot increment setting when sent to the AIS equipment. When the
increment is not “0” the following formula should apply to ensure the periodical slot reservation from frame
to frame (see ITU-R M.1371, Message 20): 2 250 mod increment = 0
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8)

A9

This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

R = Sentence is a status report of current settings (use for a reply to a query).

C = Sentence is a configuration command to change settings. A sentence without “C” is not a command.

ECB - Configure broadcast schedules for Base Station messages,
command

This sentence assigns the schedule of slots that will be used to broadcast the specified
Message: 4, 17, 20, 22, 23, or 24. It provides the start slot and interval between the slots
used for consecutive transmissions for the message. The interval span supports creation of
broadcgst schedules based upon a 6 min FATDMA epoch. The AIS Base Station shoufd apply
the infofmation provided by this sentence to autonomously and continuously transmit'the VDL

messagp indicated until revised by a new ECB sentence.

CAUTIQN The interval span in this sentence supports FATDMA planning wherg 6 min
epochs [are used. When planning the FATDMA use of VDL slots, time @an be organiged into
6 min periods identified using FATDMA “epoch numbers” (0 to 9). I he start of a HATDMA
epoch i correlated with the beginning of the hour. A FATDMAepoch starts with the first
second |of the first minute, and ends with the end of last secofdof the sixth minutg of the
epoch. [The FATDMA epoch number of each FATDMA epoch’in 1 h is correlatefl to an
absolutg start minute within the hour (FATDMA epoch number x 6). For example, HATDMA

epoch “0” is minute 0 through 5, and FATDMA epoch “9” isiminute 54 through 59.

The Al Base Station, upon receipt of an ECB query for this information, will gererate a
sentence for each Message type (4, 17, 20, 22, 23,"and 24) providing the current brjoadcast

schedule. The reply also reports Messages (4,-17/20, 22, 23, and 24) not scheduled.

A new HCB assignment for a message will @verride the existing ECB assignment.

$--ECB [c--C,X. X, X.X,X.X, X, X,X.X,X.X,X,X,a*hh<CR><LF>

1)

2)

3)

\— Sentence status flag ©
Number of slots channel B *
Slot interval channel B ¥
Reference slot channel B 2%
Reference UTC minute for channel B start slot
—— Number of slots channel A ®
—— Slot interval channel A ¥
—— Reference slot channel A 2%
Reference UTC minute for channel A start slot
Message type
Unique tdentifter

The Unique ldentifier is used for system level identification of a station, 15 characters maximum. (See SID
sentence). On input, this sentence should be accepted only if this data field matches the Base Station’s
Unique Identifier. On output, this data field is the Base Station’s Unique Identifier.

For Message 4, starting slot ranging from -1 to 749 should be used. The broadcasts should alternate
between the channels A and B. The increment may vary; see ITU-R M.1371-1, Annex 1, 4.2.1, Table 1B and
footnote 1 for details. A value of —1 discontinues broadcasts of Message 4 when the ECB sentence is sent
to the Base Station, and indicates that Message 4 has been turned off if the ECB sentence is received from
the Base Station. A null field indicates no change to the current start slot setting when sent to the Base
Station, and indicates that the start slot has not been set when the ECB sentence is received from the Base
Station.

For Messages 17, 20, 22, 23, or 24, starting slot ranging from -1 to 2 249 should be used.

When the ECB sentence is sent to the Base Station, a value of -1 clears the schedule and discontinues
broadcasts for the indicated message. When the ECB sentence is received from the Base Station, a value


https://iecnorm.com/api/?name=8c19d2eec2a2a333f870584782a1f245

4)

5)

6)

A.10 KSR - Frame summary of AIS reception

- 98 - IEC 62320-1:2015 © IEC 2015

of =1 indicates that no message is scheduled for broadcast. When the ECB sentence is sent to the Base
Station, a null field indicates no change to the current start slot setting. When the ECB sentence is received
from the Base Station, a null field indicates the start slot has not been set.

Slot interval ranging from 0 to 13 500 in slots (epoch of 6 min) , between broadcasts of ITU-R M.1371
Messages 17, 20, 22, 23, or 24 on channels “A” or “B”. Interval selection for Message 17 should consider
the timing needs for both DGNSS corrections and integrity warnings. 5 s or less is recommended.

A value of 0 indicates only one broadcast.
A null field indicates no change to the current slot interval setting when sent to the Base Station, and
indicates that the slot interval has not been set, i.e. is unavailable, when the ECB sentence is received from

the Base Station.

When the value is 1 to 2 249, the interval (i ) should satisfy the formula: 2 250 mod i = 0 to ensure the slot

schedule-is-pericdic-from-frame-to-frame
g

When the value is greater than 2 249 the only permissible intervals are 2 250, 4 500, 2 675, and 13 500.

Wien neither of these conditions are satisfied, the sentence should be rejected if the remainder i$ not zero
angd a “NAK (11)” may be returned.

For messages other than Message 17, this field is null. For Message 17, the number'may range filom 1 to 4
cohsecutive slots. A maximum of 3 slots is recommended for each DGNSS service:

A pull field indicates no change to the number of consecutive slots reservedywhen sent to the Base Station,
anfd indicates that the number of consecutive slots has not been set{d.e. is unavailable, when| the ECB
sehtence is received from the Base Station.

Thiis field is used to indicate a sentence that is a status report of current settings or a corffiguration
command changing settings. This field should not be null.

R § Sentence is a status report of current settings (use for'a reply to a query).

C F Sentence is a configuration command to change settings. A sentence without “C” is not a command.

This sefptence provides for one AIS channel: the average noise level and a summary of slot
use dur|ng the previous frame, andlexpected slot use for the current frame. The senfence is

output dnce at the start of the cufrent frame, as shown in Figure A.1.

Previous frame | Current frame

(time -)

|-————Report generation (first slot of frame)

Figure A.1 — Frame summary timing

Data fiejds4 through 10 are enabled using data fields in the SPO sentence. If a datq field is
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$--FSR,c--c,hhmmss.ss,a,X.X,X. X, X.X,X.X,X.X,X. x X. x*hh<CR><LF>

Slots reserved by this station current frame
External slot reservations current frame °
Number of CRC failures in the previous frame

Number of slots with received signal str
Average noise level, previous frame (dBm))

5)

— Slots occupied by messages received, previous frame *
— Channel being reported
Hour, minute, and second of report generat|on

| |n|q||n Identifiar )

enqth %)

— Slots occupied by this station’s transmissions, prewous frame

1) Thie Unique Identifier is used for system level identification of a station, 15 characters maximum:’|(See SID
septence). On output, this data field is the Base Station’s Unique Identifier.

2) Thie time (UTC) when this sentence is assembled. This sentence is assembled at the beginning ¢f a frame
(s¢e Figure A.1).

3) A ¥ channel A
B § channel B

4) Exclude slots occupied by this station’s transmissions.

5) This count includes all cases where an AIS signal is detected buf fails the Cyclic Redundancy Cheg¢gk (CRC).

6) Tofal external slot reservations, including FATDMA reservations. Exclude slots reserved by this station. The
ca|culation of the current frame’s slot reservations should.be done during the first slot. The total ghould not
inglude additional reservations made for slots in the current frame by messages received during the current
frgme.

7) Total number of reservations for the current frame. Total should not include additional reservatipns made
dufing the current frame.

8) Mgasured value is always negative. Null when measurement not available

9) Nymber of slots with received signahstrength (at least 10 dB) above the average noise level.

A.11 RST - Equipment Reset Command

This sentence is used to'restart or reset the equipment.

This sentence cannot'be queried.

$--RST,p--cix,x,a*hh<CR><LF>

| | | \—anfnnnn status flnn 4)
u— Equipment status °
Equipment reset command ?
Unique Identifier '

1) The Unique Identifier is used for system level identification of a station, 15 characters maximum. When the
Unique Identifier is provided, this sentence should be accepted only if this data field matches the
equipment’s Unique Identifier.

2) This field restarts equipment operation or resets equipment settings. Null indicates no action taken.

1 = This commands the equipment to restart operation using the current values for all configurable settings.
2 = This commands the equipment to reset all configurable settings to the default factory values.
3) This field reports completion of the equipment restart or reset.

1 = equipment restart using the current values for all configurable settings.
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2 = equipment reset all configurable settings to the default factory values.

3 = unexpected restart using the current values for all configurable settings (no RST command).

4 = unexpected reset all configurable settings to the default factory values (no RST command).

5 to 9 reserved for future use.

This field is used to indicate a sentence that is a status report of current settings or a configuration

co

mmand changing settings. This field should not be null.

R = Sentence is a status report of current settings.

C = Sentence is a configuration command to change settings. A sentence without “C” is not a command.

This se
Identifie]
on the V

The Cu
Current

The Cur

Proper i
a query

This ser

$--SID.q

1)

2)

3)

4)

5)

Th
ing
On
Th

un
St

ID — Set an equipment’s identification and command

tence is used to configure an equipment’s Unique Identifier and/or MMSI: The
r is used for system level identification. The MMSI is used to identify the AlS
HF Data Link.

MMSI is not required to change the Unique Identifier.

rent Unique Identifier and the Current MMSI are required to change the MMSI.

tence may be used for other equipmentbeside AIS Base Station.
--C,C--C,XXXXXXXXX,XXXXXXXXX,a*hh<CR><LF>

|—Sentence status flag °
New MMS| ¥
Current MMSI ¥

New Unique ldentifier 2
Current Unique Identifier "

e Current Unique_Identifier is used for system level identification of a station, 15 characters max
ut, this sentence should be accepted only if this data field matches the Base Station’s Unique
output, this\data field is the Base Station’s Unique Identifier.

e New ‘Unique Identifier data field is used to change the Unique Identifier of the Base Stat
ique \ldentifier is not intended to be changed, this field should be a null field. On output fro

Unique
station

rent Unique Identifier is required to change the Base Station’s Unique Identiffier. The

nstallation of a Base Station’s Unique Identifief,anid MMSI may be confirmed by using

mum. On
Identifier.

on. If the
n a Base

htion/this data field should be a null field.

The Current MMSI is a nine-digit number; leading zeros are required. On input, if the MMSI is not being
changed, this field should be a null field. On output from the Base Station, this data field is the Base
Station’s MMSI.

The New MMSI data field is used to change the MMSI of the Base Station. If the MMSI is not intended to be
changed, this field should be a null field. On output from a Base Station, this data field should be a null

fie

Id.

This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

R = Sentence is a status report of current settings (use for a reply to a query).

C = Sentence is a configuration command to change settings. A sentence without “C” is not a command.
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A.13 SPO - Select AIS device’s processing and output command

This sentence is used to configure the content and output for measurements made on
selected channels during operation of a Base Station or a receiving station. When a data
field(s) is selected, the corresponding VSI and/or FSR sentence(s) will be output following the
rules for those sentence formatters.

$--SPO,c--c,a,X,X,X,X,X,X,X,X,X,X,X,X,a*hh<CR><LF>

\—Sentence status flag ©
Provide FSR sentence after each frame °

Provide VSI sentence with each VDO sentence outpu
L— VSl sentence with each VDM sentence output *
Number of slots with received signal strength (see FSR dataTfeld 10) 4
— Average noise level (see FSR data field 9) 4
— Forecast channel load (see FSR data fields 7 and 8)
— Number of messages with bad CRC (see FSR data field 6
— Previous frame channel load (see FSR data fields 4 and 5)
— Signal to noise ratio (see VSI data field 6) ¥
— TOA, time of message arrival (see VSI data field’3) ¥
~ First slot number of VDL message (see VSI data-field 4) ¥
— Signal strength of received VDL message (see VSI data field 5)
— Channel selection
— Unique Identifier "

5)

—

4)

3)

1) Thie Unique Identifier is used for system level identification-of a station, 15 characters maximum.|(See SID
septence). On input, this sentence should be accepted“only if this data field matches the Baseg| Station’s
Unique Identifier. On output, this data field is the Basg,Station’s Unique Identifier.

2) A ¥ channel A

B § channel B

E ¥ every channel

pz4
T

no VSI or FSR sentences about-any channel
3) 0 F no output

1 ¥ continuous output

2 F output next frame only
4) 0 F no output

1 F output'once per frame

2 F output next frame only

5) 0 = off, disabled
1 = on, enabled

6) This field is used to indicate a sentence that is a status report of current settings or a configuration
command changing settings. This field should not be null.

R = Sentence is a status report of current settings (use for a reply to a query).

C = Sentence is a configuration command to change settings. A sentence without “C” is not a command.
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A.14 TFR - Transmit feed-back report

The TFR sentence is automatically generated by the Base Station to report to the physical
shore station the scheduled slot use and status of a requested transmission.

Several data fields are copied from the TSA and VDM sentences responsible for this TFR.
They are provided to assist in linking this Base Station response to the responsible VDM or
TSA/VDM sentence(s).

After receiving associated TSA and VDM sentences, the Base Station responds with a TFR
sentence that provides status information about the requested transmission. The VDO+VSI

will proy ide verification of the transmission itself

After receiving a VDM sentence without an associated TSA sentence (as whén reguested
transmigsions are not assigned to a specific starting slot), the Base Station _should respond

with a TFR sentence.
This sentence cannot be queried.

$--TFR,K,X,a,C--C,XXXX,X.X,XXXX,X.X,X,X,X.X*hh<CR><LF>

1)

2)

3)

4)

5)

6)

7)

8)

9)

L Status "

Transmission priority 10)
Number of consecutive time slots for msg ¥
Start slot # assigned.to req. Transmission
UTC frame hour and minute’ (HHMM) assigned to requested transnjission ’
—— Start slot number offequested transmission ®)
UTC frame hour arid minute (HHMM) of requested transmispion °
Unique ldentifier *

AIS channel requésted of VDM message being reported ¥

VDM Link to message being reported ?
Total number of senténces used to transfer the VDM message being reportgd "

)

)

Exact copy of the first data field’of the VDM sentence to which this TFR is responding — “total fumber of
septences needed to transfer the message.”

This field is used to \link the information in associated VDM sentence(s) with the informatign in this
septence. This data\field contains the same value as the sequential message identifier of the gssociated
VDM sentence(s).

Agtual chanpnel 'scheduled for the requested transmission. It should be an exact copy of the fourth|data field
of the VDM sentence to which this TFR is responding — “AlS channel.”

Thie Unigue Identifier is used for system level identification of a station, 15 characters maximum.|(See SID
septence). On output, this data field is the Base Station’s Unique ldentifier.

UTC hour and minute scheduled for the requested transmission. This should be an exact copy of the fourth
data field of the TSA sentence to which this TFR is responding — “UTC hour and minute of requested
transmission”. This data field should include leading zeros. This is null when there is no TSA sentence with
the VDM sentence.

This should be an exact copy of the fifth data field of the TSA sentence to which this TFR is responding —
“start slot number of requested transmission”. This is null when there is no TSA sentence with the VDM
sentence.

UTC hour and minute assigned for the requested transmission. This is determined by the Base Station for a
received VDM sentence when no associated TSA sentence is received. This data field should include
leading zeros. This is null when associated TSA and VDM sentences are received.

Start slot number assigned for requested transmission. This is determined by the Base Station for a
received VDM sentence when no associated TSA sentence is received. This is null when associated TSA
and VDM sentences are received.

Actual number of slots that are scheduled for the transmission of the requested message. This takes into
consideration bit stuffing.
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10) Priority is either that requested in the TSA sentence or that assigned by the Base Station.

1 = high priority

2 = low priority (default value)

11) 0 = successfully scheduled for transmission

1 = successfully scheduled for transmission by overriding an internal message with a lower priority

2 = successfully scheduled for a transmission time greater than 12 h from the present time

3 = not scheduled because requested transmission exceeded available memory

4 = successfully removed from schedule

5 F not scheduled because requested transmission conflicted with slot(s) requested by an_ inte

10

11

12

A15 T

This seftence is used to prohibit an AlS station from transmitting in the specified slq
sentencg is designed to be used by\stations, such as AtoN, where the temporary

F not scheduled because requested message type is not allowed by the Base Station gonfigurati
F not scheduled because requested message conflict to prohibit slots
F configuration error

F not scheduled because requested transmission is for a disabled channel

Station process that has the same or higher priority

= not scheduled because of invalid TSA content (e.g. invalid slot number)

= successfully scheduled for transmission by overriding an~€xternally requested message wif
priority

= not scheduled because requested transmission conflicts with previously scheduled transmi
same or higher priority

PC - Transmit slot prohibit command

Fnal Base

h a lower

sion with

ts. This
prohibit

sentencke (see TSP sentence) is.inadequate. For an AtoN Station the Unique Identifi¢r is the

AtoN Station real MMSI.

This ser

$--TPC,--c,x.X,a,hhmmss.ss,X.X,X.X,X.X,X.X,X.X,X.X,X.X,a,a*hh<CR><LF>

tence can be quefied.

LI—Sentence status flag ¥
Prohibit duration control
Consecutive time slots in third b

ock

Slot offset of third block of consecutiy

Consecutive time slots in second blo

— Consecutive time slots in first block

— Slot offset of first block of consecutive time slots
— Reference slot ¥

Channel selection
Sequential identifier 2
Unique ldentifier

e time ©
ck "

— Slot offset of second block of consecutive time slots ©

6)

— UTC hour, minute, and second of requested blocking of slot use?

1) The Unique Identifier is used for system level identification of a station, 15 characters maximum (see AID
sentence). On input, this sentence should be accepted only if this data field matches the AtoN Station’s
Unique Identifier. On output, this data field is the AtoN Station’s Unique Identifier.

2) The sequential identifier provides an identification number from 0 to 99 that is sequentially assigned and is
incremented for each new TPC sentence. The count resets to 0 after 99 is used. This sequential identifier is
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