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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GLOBAL MARITIME DISTRESS
AND SAFETY SYSTEM (GMDSS) -

Part 3: Digital selective calling (DSC) equipment -
Operational and performance requirements,
methods of testing and required testing results

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization c
all ngdtional electrotechnical committees (IEC National Committees). The object ©f /IEC is to
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htional co-operation on all questions concerning standardization in the electrical_and electronic
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ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
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subject of

International Standard IEC 61097-3 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 1994. This edition
constitutes a technical revision.

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

a) changes in the operation of DSC which have been developed by IMO and ITU since the

first

edition was published;

b) compliance with bridge alert management (BAM);


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 610

97-3:2017 © IEC 2017 -1 =

c) optional addition of remote operation of the DSC functionality. This facility can also used
for type approval testing of the performance of the DSC equipment;

d) incorporation of the radio frequency test methods for MF, MF/HF and VHF transceivers
and watch receivers for convenience of testing.

The text of this International Standard is based on the following documents:

FDIS Report on voting
80/861/FDIS 80/866/RVD

Full information on the voting for the approval of this International Standard can be found in

t 0. eatad ia th abars PN N
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ument has been drafted in accordance with the ISO/IEC Directives, Part2;

all parts in the IEC 61097 series, published under the general title” Global 1
and safety system (GMDSS), can be found on the IEC website.

date indicated on the IEC website under "http://webstoré.ec.ch" in the data rg
cific document. At this date, the document will be

hfirmed,
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hded.

Jal version of this publication may bgissued at a later date.
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GLOBAL MARITIME DISTRESS
AND SAFETY SYSTEM (GMDSS) -

Part 3: Digital selective calling (DSC) equipment -
Operational and performance requirements,
methods of testing and required testing results

1 Scope

This pa

MF, MF
the 197
associa
distress

This d
Resolut
installat
the ITU
operatia
M.689,

Resolut

Recomn
This do
applicah

Class A, which includes allhlof the facilities defined in Annex 1, 3 an

Rec
requ
Clas

Clas
requ

This do
MF/HF

NOTE A

4 International Convention for Safety of Life at Sea (SOLAS) as\amended
ed with IEC 60945 (Shipborne radio equipment forming part_of\the global 1
and safety system and marine navigational equipment).

pcument incorporates applicable parts of the perfotfmance standards
ons A.803(19), A.804(19) and A.806(19) (DSC facilities, for VHF, MF and MF/H
ons), IMO MSC/Circ.862 (describing the operation of the distress button), the provi

Radio Regulations, the technical characteristics of DSC equipment {
nal procedures for its use contained in Reeommendations ITU-R M.493,
M.821 and M.1082, and takes into account thergeneral requirements contained
on A.694(17).

nendation ITU-R M.493-14 describes. classes A, B, D, E, H and M of DSC eqU

le to the SOLAS requirements:

bmmendation ITU-R M.493<14 and which will comply with the IMO GMDSS
irements for MF/HF installations and/or VHF installations;

s B, which providessminimum facilities for equipment on ships not required
s A equipment_f@and which will comply with the minimum IMO GMDSS
irements for ME_and/or VHF installations.

cument also-includes requirements and methods of testing for the RF part of
and VHE.installations, specified in the annexes of this document for reference.

rt of IEC 61097 specifies the performance requirements, technical characteristics,
operatidnal requirements and methods of testing of shipborne DSC equipment for U
HF and VHF installations in the GMDSS, including those required by ‘Chapter IV of

se with

and is
haritime

of IMO
1F radio
sions of
nd the
M.541,
in IMO

ipment.

cument specifies test proceduresdor DSC equipment of Class A and B which are

d 4 of
carriage

to use
carriage

the MF,

gc.68(68),

| text whose meanlng is |dent|cal to that in IMO Resolutlon A. 803(19) A. 804(19) A. 806(19)

819, M.821,

and M. 1082 is printed in italics and the references indicated in brackets. Text referencing IMO Resolut|on

A.803(19)

includes references to A.804(19) and A.806(19) unless otherwise stated.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

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

IEC 61162-1, Maritime navigation and radiocommunication equipment and systems - Digital
interfaces - Part 1: Single talker and multiple listeners
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IEC 61162-2, Maritime navigation and radiocommunication equipment and systems - Digital
interfaces - Part 2: Single talker and multiple listeners, high-speed transmission

IEC 61162-450, Maritime navigation and radiocommunication equipment and systems - Digital
interfaces - Part 450: Multiple talkers and multiple listeners - Ethernet interconnection

IEC 61162-460:2015, Maritime navigation and radiocommunication equipment and systems -
Digital interfaces - Part 460: Multiple talkers and multiple listeners - Ethernet interconnection -
Safety and security

IEC 62288, Maritime navigation and radiocommunication equipment and systems -
Presentation of navigation-related information on shipborne navigational displays - General
requirements, methods of testing and required test results

IEC 61924-2:2012, Maritime navigation and radiocommunication equipment .apd systems -
Integrated navigation systems - Part 2: Modular structure for INS - Operatiohal and
performance requirements, methods of testing and required test results

Recommendation ITU-R M.493-14:2015, Digital selective-calling \System for use| in the
maritimg¢ mobile service

Recommendation ITU-R M.541-10:2015, Operational procedures for use of digital selective-
calling equipment in the maritime mobile service

Recommendation ITU-R M.689-3:2012, International maritime VHF radiotelephone|system
with autpmatic facilities based on DSC signalling format

Recommendation ITU-R M.821-1:1997, Optional expansion of the digital selectivg-calling
system for use in the maritime mobile service

Recommendation ITU-R M.1084-5:2012) Interim solutions for improved efficiency in the use of
the bangl 156-174 MHz by stations/ in-the maritime mobile service

Recommendation ITU-R M.1082-1:1997, International maritime MF/HF radiotelephone system
with autpmatic facilities based on digital selective calling signalling format

ITU Radio Regulations:2016

IMO Repolution(A.694(17), General requirements for shipborne radio equipment forming part
of the global-maritime distress and safety system and for electronic navigational aids

IMO Reasglution A_Rﬂ'l(’IQ), Performance standards for ehiphnrnn V(HE radio installations

capable of voice communication and digital selective calling, as amended by Resolution
MSC.68(68):1997, Annex 1

IMO Resolution A.804(19), Performance standards for shipborne MF radio installations
capable of voice communication and digital selective calling, as amended by Resolution
MSC.68(68):1997, Annex 2

IMO Resolution A.806(19), Performance standards for shipborne MF/HF radio installations
capable of voice communication, narrow-band direct-printing and digital selective calling, as
amended by Resolution MSC.68(68):1997, Annex 3

IMO MSC.1/Circ.1389, Guidance on procedures for updating shipborne navigation and
communication equipment
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IMO MSC.68(68):1997, Adoption of amendments to performance standards for shipborne
radiocommunication equipment

IMO MSC.191(79), Performance standards for the presentation of navigation-related
information on shipborne navigational displays

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the ‘fpllowing
addressles:

e |EC [Electropedia: available at http://www.electropedia.org/

e |SO|Online browsing platform: available at http://www.iso.org/obp

3.11
acknowledged
indicatign that the objective of the initial DSC message has b&en achieved when Jused to
describe an automated procedure

3.1.2

active
automafed procedure which has control of the general receiver and transmitter and| is thus
able to engage in subsequent communications _afd receive DSC messages on both the watch
receiver and general receiver

3.1.3
automated procedure
set of aftions necessary to complete.the objective of an initiating DSC message or npn-DSC
communication event

3.1.4
BAM alert
alert thdt falls into the concept of bridge alert management (BAM)

3.1.5
critical ferrors
set of ihformation characters obtained from one or more received DSC messagep if the
ceed or

EXAMPLE An acknowledgement cannot be composed to an individual DSC message that has errors in the
sender’s MMSI.

3.1.6
default
value selected or action taken by the equipment software in the absence of any operator input

3.1.7
distress alert
single distress DSC message with the format symbol 112

3.1.8
distress alert attempt
set of distress alerts sent by a vessel when in distress


http://pla.odessa.ua/texts/MSC191_79e.php3
http://pla.odessa.ua/texts/MSC191_79e.php3
http://www.iso.org/obp
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3.1.9
distress DSC message
DSC message or acknowledgement containing the distress information

3.1.10

distress event

unique distress situation identified by two (VHF) or three (MF/HF) parameters of the distress
information

Note 1 to entry. The parameters are the MMSI of the vessel in distress and the nature of distress, and on MF/HF
the mode of subsequent communication.

3.1.11
distresé information
symbolg within a DSC message describing a distress situation consisting of the-MM$I of the
vessel ih distress, the nature of distress, the position of the vessel in distress{ the U[TC time
of that gosition, and the mode of subsequent communication

3.1.12
DX/RX
notation used to describe the time diversity structure of DSC messages

Note 1 tolentry: See Recommendation ITU-R M.493-14:2015, Figure 1.

3.1.13
engaged
indicatign that the equipment is busy handling an automated procedure

3.1.14
factory|default
default Yalue that is set by the manufacturer,such that the field or behaviour is defined] prior to
any operator intervention

3.1.15
generall receiver
receiver used for the reception of all subsequent communications and on HF the recqption of
DSC acknowledgements on'the duplex DSC channels

3.1.16
GMDSS alarm
visual ihdication~and audible annunciation of an alarm generated by, and shown| on the
equipment covered by this document.

Note 1 tolentry! This includes the two-tone distress alarm and the urgency alarm.

Note 2 to entry: "Alarm", "audible alarm" or "aural alarm" in this document in general refers to the audible
annunciation of the GMDSS alarm.

3.1.17

identical

set of information characters where all pairs of corresponding information characters are
equal or, if a pair of corresponding information characters is not equal, one of the pair is in
error

3.1.18

information characters

set of symbols in a DSC message that contains the items of interest for the recipient and is
used to compute the ECC symbol that terminates the message

Note 1 to entry: These symbols are repeated in the DX/RX time diversity pattern.
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3.1.19
initial DSC message
DSC message that starts an automated procedure

3.1.20
non-distress DSC message
DSC messages or acknowledgments that do not contain the distress information

3.1.21
objective
goal or intent of the item when in reference to a DSC message or automated procedure

Note 1 tolentry: Usually, this goal or intent is to establish subsequent communications or request information.

3.1.22

on hold
automafed procedure which does not have access to the transmitter and general recejver and
thereforg cannot engage in subsequent communications and is only able to receiye DSC
messages on the watch receiver

3.1.23
operatdr options
any chojces the operator can make while the automated procedure is engaged

3.1.24
parallel event handling
background process of handling a received DSC message that is not pertinent to thg active
automated procedure

3.1.25
pertinent to the automated procedure
indicatign that the message has something to do with the procedure and is therefore
"handle@" by the procedure

Note 1 tolentry: A DSC message is pertinent to an automated procedure if the set of information characfers in the
DSC mespage has the correct values.

3.1.26
pertinent to the station
any DSC message-that would start an automated procedure if the equipment were in standby

3.1.27
self-terminating alarm
short alarmvthat stops by itself without operator intervention

Note 1 to entry: The purpose of this alarm is to inform the operator that a DSC message is received but it does
not require his immediate attention.

3.1.28

shooping

situation where a station receives and handles DSC messages pertinent to other stations as if
it were that station

3.1.29

standby

status of an equipment not handling an automated procedure, either active or on hold, but
being able to receive DSC messages
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3.1.30
symbol

<as part of the DSC sentence> 7 binary bits of a 10 bit DSC word that have the information

content

3.1.31
toggle

<between automated procedures> ability to make one automated procedure active assuring

that all other procedures go on hold

3.1.32
top level

items, Huitons, or funciions present and visible without requiring any action by the
(such as scrolling, opening up menus, or removing any obscuring covers)

3.1.33

distress alarm
two ton¢ alarm consisting of a repetition of the 2 200 Hz frequency for(250 ms follow
1 300 Hg frequency for 250 ms used for the initiation of the received. distress DSC au
procedure

3.1.34

urgency alarm

alarm cpnsisting of a repetition of the 2 200 Hz frequency for 250 ms followed by
period df silence used for the initiation of the received fion-distress DSC automated pr
when the category of the initiating DSC message is "urgency"

3.1.35
watch receiver
separatg receiver in DSC radios that continuously monitors the DSC distress frequen
MF/HF,|2 187,5 kHz on MF, and channek¥0 on VHF

Note 1 tolentry: On MF/HF, it is sometimesireferred to as the scanning receiver.

3.1.36
word

bperator

ed by a
lomated

250 ms
bcedure

cies on

<as parf of the DSC sentence> 10 binary bits that make up the coded entities of a trapsmitted

DSC mgssage

Note 1 tolentry: The{10.bits consist of a 7 bit "symbol" that gives the information content and 3 bit error
gives the number of Oybinary bits in the 7 bit symbol.

3.2 Abbreviated terms

heck that

AGC automatic gain control

BAM bridge alert management
DROBOSE distress relay on behalf of someone else

DSC digital selective calling
e.m.f. electromotive force

ECC error check character
EUT equipment under test

HF high frequency

HMI human machine interface
MF medium frequency

MOB man overboard

MMSI maritime mobile service identity
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NBDP narrow band direct printing

PGN parameter group number

RF radio frequency

RMS root mean square

SINAD signal + noise + distortion/ noise + distortion
TE test equipment

VHF very high frequency

4 Performance requirements

4.1 (QJbject

Digital gelective calling is used in the MF, HF and VHF maritime mobile services for [distress
alerting] urgency and safety and routine calling in the GMDSS and in connection with public
corresppndence.

(803/1) | The DSC equipment, in addition to meeting the requirements of thg Radio
Regulatjons, the relevant ITU-R Recommendations and the general requirements sgt out in
IMO Regpolution A.694(17) as described in IEC 60945, shall comply with the following.

4.2 Test requirements
4.2.1 General

Tests shall be carried out under normal test conditions and also, where stated, under pxtreme
test conditions.

Tests unpder normal test conditions shall béZcarried out using the normal power source|voltage
as defined in 4.2.6.2 under conditions™of normal temperature and humidity as defined in
4.2.6.1.

Tests under extreme test conditions shall be carried out using extreme values of power
source Yoltage as defined in 4.2.6.2 at the extremes of temperature defined in 4.2.6.1.

4.2.2 Test site
The tesling facility-shall be capable of:

a) genegrating_cofrectly all types of digital selective calls in accordance with Table |A1-4 of
Recpmmendation ITU-R M.493-14:2015 and relevant for the EUT. The c3glibrated
appa'aratus shall also be capable of generating incorrect signals;

b) generating the standard test signals contained in 4.2.11 for transmission to the EUT; and

c) examining, by means of calibrated apparatus for decoding, the information content of DSC
signals generated by the EUT. It shall also be possible to print out the information content
of call sequences received.

4.2.3 Environment tests

Environmental tests are intended to assess the suitability of the construction of the EUT for its
intended physical conditions of use. After environmental tests, and, if specified also during the
test, the EUT shall comply with the requirements of a performance check.

Environmental tests shall be carried out before any other tests. Where electrical tests are
required, these shall be done with normal test voltage unless otherwise stated.
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Environmental tests, as applicable to the category of equipment, shall be carried out as
defined in IEC 60945.

4.2.4 Environmental test procedure

Environmental tests shall be carried out before tests of the same equipment in respect to the
other requirements of the present document are performed.

Unless otherwise stated, the equipment shall be connected to an electrical power source
during the periods for which it is specified that electrical tests shall be carried out. These tests
shall be performed using the normal test voltage specified in 4.2.6.2, and the sequence of
testing shall be in the order given.

The follpwing apply to VHF.

e Perfprmance checks shall be carried out on channel 16.

e Transmitter checks shall be carried out with output power set at maximum.
The follpwing apply to MH/MF.

e Duripg the environmental tests, the output of the transmitterdnay be reduced by 6(dB, but
shal| exceed 60 W.

4.2.5 Performance checks
4.2.51 VHF performance checks
4.2.51.1 Telephony transmitter frequency

Arrangements for monitoring the transmittervoutput are specified in 4.2.10. The| carrier
frequency shall be measured in the absence; of modulation.

The frequency error shall be within +1%5'kHz (for a definition of frequency error, see J.B.2).

4.2.51.2 Telephony transmitter carrier power

Arrangements for monitoring the transmitter output are specified in 4.2.10. Thg power
delivered to the antennaltransmission line shall be measured.

The carfier power,shall be between 6 W and 25 W (for a definition of carrier power, sge J.3.3).

4.2.5.1.8 Telephony transmitter audio frequency harmonic distortion of the emission

Arrangemeénts for modulating the transmitter are specified in 4.2.9.2. Arrangeménts for
monitoring the fransmitter output are specified in 4.2.70.172. The transmitier shall be
modulated with normal test modulation as specified in 4.2.9.3. The harmonic distortion of the
audio frequency signal shall be measured.

The harmonic distortion shall not exceed 10 % (for a definition of audio frequency harmonic
distortion, see J.3.8).

4.2.51.4 Telephony receiver sensitivity

A wanted test signal at +12 dBpV e.m.f., modulated by the normal test modulation as
specified in 4.2.9.3, shall be applied to the receiver RF input port as specified in 4.2.11. The
receiver output shall be monitored, the SINAD ratio at the receiver audio output shall be
measured.

The SINAD ratio shall be at least 20 dB.
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4.2.5.1.5 DSC receiver

Check of the calling sensitivity as described in K.5.1 shall be carried out. The input level shall
be +6 dBuV, and the decoded symbol error shall be less than 10-2.

4.2.51.6 DSC transmitter
Check of the mean output power of DSC transmitter as described in J.4.3 shall be carried out.

The frequency error shall be as described in J.4.1. The decoded call sequences shall be as
described in 4.3.3.3.

4.2.5.2 MF/HF performance checks

4.2.5.2.1 Telephony transmitter frequency error

With the transmitter connected to an artificial antenna (see 4.2.10), the transmitter shall be
tuned tq the frequency 2 182 kHz for MF equipment or 8 291 kHz for MF/HF equipment and
operatedd in J3E mode, and shall be modulated with a signal of 1 000 Hz + 0,1 Hz. The
1 000 Hg signal shall be subtracted from the measured frequency toyget the trahsmitter
frequency. The transmitter frequency shall be within +10 Hz of the selected frequency.

The output frequency shall be within £10 Hz.

4.2.5.2.2 Telephony transmitter output power

The oufput power Is the value of peak envelope poweér delivered by the transmitter to the
artificiallantenna in J3E mode.

With the transmitter connected to an artificiakantenna (see 4.2.10), the transmitter shall be
tuned tq the frequency 2 182 kHz for MF eguipment or 8 291 kHz for MF/HF equipment and
operatefl in J3E mode. The transmitter shall be modulated by a test signal consisting of two
audio flequency tones, applied simultaneously to the microphone input, at frequencies of
1100 Hg and 1 700 Hz. The level of‘the tones shall be adjusted so that they produde equal
output gower and it shall be possjbleto obtain an output power of greater than 60 W PEP.

For MF,|the output power shall.be within 60 W PEP and 400 W PEP.
For HF,|the output power-shall be within 60 W PEP and 1 500 W PEP.

The level of the ibput test signal shall be increased until the transmitter power outpuit is not
more than 1,5 dBJ)below the rated output power as declared by the manufacturer. The|level of
the inplt signal shall then be increased by 10 dB. The peak envelope power ghall be
measuer.

4.2.5.2.3 Telephony receiver sensitivity

With the AGC operative, the receiver shall be adjusted to 2 182 kHz for MF equipment or
8 291 kHz for MF/HF equipment and operated in J3E mode. A test signal as specified in
4.2.11 shall be applied. The level of the input signal shall be adjusted until the SINAD at the
output of the receiver is 20 dB, and the output power is at least the standard output power
(see K.4.1.3).

The level of the input signal shall be not greater than +22 dBuV at 2 182 kHz or not greater
than +17 dBpV at 8 291 kHz.

4.2.5.2.4 DSC receiver

Check of the calling sensitivity as described in K.5.1 shall be carried out. The input level shall
be +6 dBuV and the decoded symbol error shall be less than 10-2.
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4.2.5.2.5 DSC transmitter

Check of the mean output power of DSC transmitter as described in K.3.2 shall be carried out.
The frequency error shall be as described in K.3.1. The decoded call sequences shall be as
described in 4.3.3.3.

4.2.6
4.2.6.1

Normal test conditions

Temperature and humidity

The normal temperature and humidity conditions for tests shall be any combination of
temperature and humidity within the following ranges:

o temq

erature: +15 °C to +35 °C;

o relafive humidity: 20 % to 75 %.

The tesf

4.2.6.2
4.2.6.2.

The nor

conditions shall be recorded in the test report.

Test power source
[ AC power source

mal test voltage for equipment to be connected to the AC power supply shal

declared voltage or any one of the declared voltages for which’the equipment was des

The freq

4.2.6.2.

uency of the test power supply shall be 50 Hz of 60 Hz + 1 Hz.

p DC power source

Wherenjhe equipment is designed to operate\from a battery, the normal test voltage

the no

427

4.2.71

inal voltage of the battery (e.g. 12¥; 24 V).

Extreme test conditions

Temperature

For tests at extreme temperatures, measurements shall be made at a lower temper

-15°C

Before

thermal
the humi
does nQ

hnd an upper temperature of +55 °C.

making measurements at extreme temperatures, the equipment shall have
balance~in the test chamber. The sequence of measurements shall be cho
idity content in the test chamber shall be controlled so that excessive cond
t occup

| be the
gned.

shall be

ature of

reached
en, and
nsation

4.2.7.2

Test power source

4.2.7.21 AC power source

The extreme test voltages for equipment to be connected to an AC power supply shall be the
normal voltage £10 %. The frequency of the test power mains shall be 50 Hz or 60 Hz + 1 Hz.

4.2.7.2.2 DC power source

When the equipment is intended for operation from a secondary battery power supply, the
extreme test voltage shall be 1,3 and 0,9 times the nominal voltage of the battery (e.g. 12 V,

24 V).
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4.2.8 Unspecified test conditions

Any requirement for which no test is specified shall be checked by inspection of the
equipment, its manufacturing drawings or other relevant documents. The result of the
inspection shall be stated in the test report.

4.2.9 General conditions of measurement
4.2.9.1 Receiver squelch facility

Unless otherwise specified, the squelch circuit shall be set inoperative for the duration of the
test.

4.2.9.2 Applying test signal to the transmitter input

Unless [stated otherwise, a signal generator shall be used to provide the audio frequency
signal tp modulate the transmitter. The signal generator shall be connected’in place of the
microphlone transducer, and the signal shall be applied to the connectiod terminals normally
used forf the microphone transducer.

4.2.9.3 Normal test modulation

For normal test modulation, the modulating frequency shalk be 1 kHz and the fréquency
deviation shall be +3 kHz. The test signal shall be ,substantially free from amplitude
modulaffion.

4.2.9.4 Transmitter output power

Unless ¢therwise specified, the transmitter output-power shall be at maximum for thes¢ tests.

4.2.9.5 Test of equipment with duplex’filter

If the edquipment is provided with a built?in or an external duplex filter, the requirements of this
document shall be met when the measurements are carried out using the antenna ternpinals of
the filter.

4.2.10 | Artificial antennas
4.2.10.1 Transmitters

For the purpose of conformance testing, the transmitter, at the output of the antenna matching
device, shall meet the requirements of the present document when connected to the jartificial
antennds listéd-below:

e frequency range 1 605 kHz to 4 000 kHz:

— the artificial antenna shall consist of a resistance of 10 Q and a capacitance of 250 pF
connected in series;

e all other frequency ranges:

— the artificial antenna shall consist of a resistance of 50 Q.

This does not imply that the transmitter shall only work with antennas having these
characteristics.

4.2.10.2 Receivers

For the purpose of conformance testing, the receiver shall meet the requirements of this
document when connected to sources of test signals so that the impedance presented to the
receiver input is 50 Q resistive. In the frequency range 1 605 kHz to 4 000 kHz, at the request
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of the manufacturer, a network consisting of a 10 Q resistor in series with a 250 pF capacitor
may be used.

The arrangement used shall be stated in the test report.

This does not imply that the receiver should operate satisfactorily only with antennas having
these impedance characteristics.

4.2.11 Standard test signals

4.2.11.1 Connection of test signals to receiver

4.2.11.1.1 Sources

Test signals shall be connected through a network as specified in 4.2.10.2. This.pequirement
shall bel met irrespective of whether one, two or more test signals are applied ' to"the receiver
simultaneously. In the case of multiple test signals, steps shall be takem-to prevent any
undesirable effects due to interaction between the signals in the generators or other squrces.

Except Wwhere otherwise stated, radio frequency test signals applied to’the receiver input shall
be as given below:
e Clags of emission J3E:

— An unmodulated signal 1 000 Hz + 0,1 Hz above~the carrier frequency to which the
receiver is tuned.

e Clags of emission F1B:

DSC and NBDP with analogue interfaces: an unmodulated signal on the assigned
ffequency.
I

DSC and NBDP with digital interfaces: a signal on the assigned frequency mgdulated
s appropriate.

4.2.11.1.2 Levels

The levgls of test input signals'shall be expressed in terms of the e.m.f. that would exit at the
output terminals of the souree including the associated network referred to in 4.2.10.2.

4.2.11.4 DSC test signal
4.2.11.2.1 References to standard DSC signals

Standard DSE-signals consist of a series of identical DSC message sequences, each ¢f which
containg a \khown number of information symbols (format specifier, address, category,
identification, etc., of Recommendation ITU-R M.493).

4.2.11.2.2 Standard test signal No. 1 (STS-1)

Standard DSC test signal 1 shall be a signal at the nominal receiver DSC frequency with
frequency shift of 85 Hz and modulated with various types of DSC signals at a modulation
rate of 100 Bd. The signals shall be generated by means of calibrated apparatus.

4.2.11.2.3 Standard test signal No. 2 (STS-2)

Standard DSC test signal 2 shall be a signal at the nominal receiver DSC frequency with
frequency shift of £85 Hz and modulated with a continuous dot pattern at a modulation rate of
100 Bd.
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4.2.11.2.4 Standard test signal No. 3 (STS-3)

Standard DSC test signal 2 shall be a signal at the nominal receiver DSC frequency phase
modulated with modulation index equal to 2,0. The modulation signal shall have nominal
frequency 1 700 Hz and frequency shift of +400 Hz modulated with various types of DSC
signals at a modulation rate of 1 200 baud. The signal shall be generated by means of
calibrated apparatus.

4.2.11.2.5 Symbol error rate at the DSC receiver

The DSC decoder is evaluated by determination of the symbol error rate (SER). The decoded
DSC call sequence applied with forward error correction, interleaving techniques and check-
sum infarmation is divided into blocks each corresponding to one information symbgl in the
received signal. The ratio between the numbers of incorrect blocks to the total Aumber of
blocks is determined as the symbol error rate.

NOTE INMO Resolutions are phrased in terms of character error ratio. In this document, equivalent bit ¢rror ratio
measurements are taken to demonstrate compliance with IMO requirements.

Sufficient calls shall be used in each test in order to ensure the statistical significance of the
result.

4.2.11.3 Test frequencies
4.2.11.3.1 General test frequencies
Unless ptherwise stated, the testing frequencies shallbe the following:

e MF band: 2 187,5 kHz or 2 177 kHz;
e HF hand: 8 414,5 kHz or 8 436,5 kHz;

e VHF| band: 156,525 MHz (channel 70),he lowest frequency usable, the highest fregquency
usahle, channel 16 (156,8 MHz).

4.2.11.3.2 Additional test frequencies for HF equipment
Where dtated, the testing frequencies for HF equipment shall additionally be the followjng:

o for gquipment intended for distress/safety purposes, the test frequencies shall be the DSC
distress/safety frequencies 4 207,5 kHz, 6 312 kHz, 12 577 kHz and 16 804,5|kHz as
applijcable for thewrange of the equipment;

o for the equipment not intended for distress and safety purposes, the test frequencies shall
be gny of the/DSC calling frequencies in each of the 4 MHz, 6 MHz, 12 MHz, 16 MHz,
18 MHz,.22. MHz and 26 MHz bands as applicable for the range of the equipment.

4.2.11.3.3+" Transmitter exclusion bands for emissions testing

Frequencies £12 kHz of the assigned frequency shall be excluded from test.

For stand-alone transmitters in the transmitter stand-by mode, frequencies within the centre
frequency f; and f; + 2,7 kHz shall be excluded from test.

4.2.12 Measurement uncertainty
Absolute measurement uncertainties: maximum values

RF frequency
— for VHF 1 x 107
- for MF/HF +1 x 108
RF power


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 61097-3:2017 © IEC 2017 - 25—

— for VHF +0,75 dB

— for MF/HF with 50 Q load +1,5dB

— for MF/HF with 10 Q, 250 pF load 12,5 dB
Maximum frequency deviation:

— within 300 Hz to 6 kHz of audio frequency 5 %

— within 6 kHz to 25 kHz of audio frequency 13 %
VHF deviation limitation 15 %
Conducted spurious of transmitter +4 dB
Audio output power +0,5 dB
Sensitivjity at 20 dB SINAD +3 dB
Conducijed emission +3 dB
Radiatef emission 16 dB
Two-sighal measurement 14 dB
Three-s|gnal measurement +3 dB
VHF Regeiver desensitization at duplex operation +0,5 dB
VHF Transmitter transient time 120 %
VHF Transmitter transient frequency +250)Hz

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

4.2.13 | Reference bandwidths for spurious measurements

The reference bandwidths applicable for all spurious measurement are given in Table

Table 1 — Reference bandwidths applicable for spurious measurement

Frequency range Bandwidth (BW)
9 kHzto 150 kHz 1 kHz
150 kHz to 30 MHz 10 kHz
156 MHz to 165 MHz 10 kHz
30 MHz to 1 GHz 100 kHz
Above 1 GHz 1 MHz
NOTE The BW specified for the frequency range 156 MHz to
165 MHz is only valid for the receive mode of operation.

The measurement detector shall be a peak detector.

4.2.14 Interpretation of measurement results

The interpretation of the results recorded in a test report for the measurements described in
this document shall be as follows.

e The measured value related to the corresponding limit shall be used to decide whether
equipment meets the requirements of this document.

e The actual measurement uncertainty of the test laboratory carrying out the measurements,
for each particular measurement, shall be included in the test report.

e The values of the actual measurement uncertainty shall be, for each measurement, equal
to or lower than the figures given in 4.2.12 (absolute measurement uncertainties).
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4.2.15 Testing method terminology
Testing method terminology terms for application to this document are:

e measurement — refers to measurement or calculation of a variable concerning the
presentation of information, accuracy, or the equipment performance;

e observation — means to examine or inspect the equipment to confirm that a particular
observable condition has been met. Observations can be made by anyone who has the
necessary skill to systematically check the presentation of information and make the
determination;

e document inspection — means to confirm by inspection that any relevant documented
information, facility or function is compliant with the requirement;

e analytical evaluation — requires the informed judgement of equipment performancJa from a
studly of observations or measurements by an expert, a suitably qualified person Wwho has
the pecessary skill and experience to judge the relevant property in the relevant |[subject.
The |method is typically used for the evaluation of properties which can be’ judged only in
the ¢ontext of other information or knowledge.

4.3 Functional requirements

4.3.1 Display of information

4.3.1.1 Requirements

The equdipment shall meet the requirements for the presentation of information on shipborne
displayq set out in Resolution MSC.191(79) as further specified in IEC 62288.

4.3.1.2 Method of test and required results

Verify gompliance with the general requirements for the presentation of navigation-related
information in accordance with the test methods and required results specified in IEC $2288.

4.3.2 User interface

4.3.21 Requirements
(493/5) [Shipborne DSC equipment shall be designed to provide a simplified user interface.
(541/4) Ensuring that the equipment shall be simple to operate.

See Annexes C, BLE, F, G and H of this document.

4.3.2.2 Method of test and required results

See Anmexes C D _E _F_G and H of this document

4.3.3 Categories of calls
4.3.31 Requirements
(803/2.2) The equipment shall provide for the following categories of calls using DSC:

a) distress, urgency and safety;

b) ship operational requirements; and

c) public correspondence

The EUT shall be capable of encoding, transmitting, receiving and decoding all categories of

calls relevant to the class for which it shall be certified (see Table A1-4 of
Recommendation ITU-R M.493-14:2015).
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4.3.3.2 Generated call sequence — Method of test and required results

The output of the EUT is connected to a calibrated apparatus for decoding and printing out
the information content of the call sequences generated by the EUT.

The EUT is set to transmit DSC calls in order to verify that the requirements of
Recommendation ITU-R M.493 regarding message composition and content are met.

The generated calls are analysed with the calibrated apparatus for correct technical format of
the call sequence, including time diversity and repetition of calls.

Confirm by observation that the encoder correctly transmits all types of calls applicable to the
class to|be certified. The observed telecommands used shall be stated in the test report.

4.3.3.3 Correct decoding of call sequences — Method of test and requiréd, resuylts

The inplit of the EUT shall be connected to validated apparatus for generating DSC signals.

DSC calls relevant for the class of EUT are applied to the equipment(in order to verifythat the
requirements of Recommendation ITU-R M.493 regarding message, composition and|content
are met

The de¢oded call sequences at the output of the EUT <are analysed for correct t¢chnical
format, |ncluding error-check character.

When decoder measurements are made by use of @ printer or a computer, a check is made to
ensure accordance between EUT display and printer output.

The validated apparatus is then set to generate incorrectly composed DSC signals.

Confirm| by observation that the decoder correctly receive all types of calls applicablg to the
class fgr which the EUT is to be:¢ertified. The telecommands used are stated in fthe test
report.

Confirm| by observation that. on the receipt of incorrectly composed calls the EUT| neither
displayq nor prints out the“information content of such calls. The indication of "infgrmation
error" inf the display is @cceptable. See C.4.2.6.2.

4.3.4 General.purpose equipment characteristics

(493/3) | General purpose DSC equipment shall be designed in accordance Wwith the
charactTristics given in Annex 1 of Recommendation ITU-R M.493-14.

Compliance to this document fulfils the above requirement.

NOTE The types of calls applicable to DSC shipboard equipment Classes A, B, D, E, H and M and the associated
telecommands are given in Table A1-4 of Recommendation ITU-R M.493-14:2015.

4.3.5 Construction
4.3.51 Requirements

(803/A-2.4.5, 804/A-2.4.5, 806/A-2.4.6) The DSC equipment may be a separate equipment or
be integral part with a radio transmitter and/or a receiver. If the DSC equipment is separated,
then dedicated devices are to be specified and tested together as one system.

This document only deals with equipment integrated or associated with a radio
transmitter/receiver and the watchkeeping receiver.
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NOTE ‘Integral part" means that the DSC function is physically integrated into a radio transmitter and/or a
receiver so that the DSC functions can only be tested by RF measurements (see also IEC 61097-7 and
IEC 61097-9).

(803/A-2.4.6, 804/A-2.4.6, 806/A-2.4.7) The equipment shall comprise a dedicated DSC
watchkeeping facility to maintain a continuous watch on the distress alerting channels.

(806/A-2.4.7) For MF/HF where a scanning receiver is employed to watch more than one DSC
distress channel, all selected channels shall be scanned within 2s and the dwell time on each
channel shall be adequate to allow detection of the dot pattern which precedes each DSC call.
The scan shall only stop on detection of a 100 baud dot pattern.

(803/A-2.6, 804/A-2.5, 806/A-2.5) A distress alert shall be activated only by means of a
dedicated distress button. This button shall not be any key of an ITU-T digital input panel or
an ISO keyboard provided on the equipment.

(MSC/Cjrc.862/1.1) This button shall not be any key of an ITU-T digital, input pan¢l or an
ISO keyboard associated with the equipment and shall be physically. separat¢d from
functional buttons/keys used for normal operation. This button shall be(aysingle button for no
other pyrpose than to initiate a distress alert.

(803/A-2.7, 804/A-2.6, 806/A-2.6) The dedicated distress button\shall:

1) be dlearly identified;

(MSC/Circ.862/1.2) The distress button shall be red\in colour and marked "DISTRESS".
Where a non-transparent protective lid or cover is used, it shall be also |marked
"DIJTRESS".

and
2) be protected against inadvertent operation, requiring at least two independent actigns.

(803/A-2.8, 804/A-2.7, 806/A-2.6) The“distress alert initiation shall require at Igast two
independent actions.

(MSC/Cjrc.862/1.4) Lifting the protective lid or cover is considered as the first action. Rressing
the distress button is considered as the second independent action.

(803/A-2.9, 804/A-2.8, 8061A-2.8) The equipment shall indicate the status of the distrgss alert
transmission.

The required protéction of the distress button shall be physically mounted on the equipment
and corsist of @ spring loaded lid or cover permanently attached to the equipment by, for
examplg, hinges. It shall not be necessary for the user to remove additional seals or {o break
the lid or cover in order to operate the distress button.

The operation of the distress button shall generate a visible and audible indication and start a
countdown of at least 3 s. To keep the countdown running, the distress button shall be kept
pressed for the entire time of the countdown at least 3 seconds. A flashing light and an
intermittent acoustic signal shall start immediately. After the 3 seconds countdown is
completed, the transmission of the distress alert is initiated and the indication shall become
steady.

NOTE These requirements conform to IMO Circular MSC/Circ.862.

(803/A-5) The equipment shall be operational within 1 min of switching on.

(806/A-Part B-4, C-5) The equipment shall be capable of operating within 1 min of switching
on.
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(804/A-Part B-4, C-5) For MF or MF/HF the equipment shall be operating on 2,182 kHz and
2,187.5 kHz within 1 min after switching on.

See C.6.1.4.

4.3.5.2 Method of test and required results

When the DSC facility is a separate component from the radio transmitter and/or a receiver,
then identify and document these separate components and test them as one system.

Confirm that the unit provides a dedicated DSC watchkeeping facility to maintain a continuous
watch on the distress alerting channels.

For HF and combined MF/HF equipment confirm that when a scanning receiver is~empjoyed to
watch more than one DSC distress channel, all selected channels are scanned jwithin 2s and
the dwell time on each channel is adequate to allow detection of the dot ‘patterp which
precedgs each DSC call and that the scan shall only stop on detectiopiaof a 100 blaud dot
pattern.

Confirm| that a distress alert is activated only by means of a dedicated distress button. That
this but{on is not any key of an ITU-T digital input panel or an{S© keyboard provided on the
equipment is physically separated from functional buttons/keys and is not used for] normal
operatidn, and that this button is a single button for no other purpose than to initiate a |distress
alert.

Confirm|that the dedicated distress button:

e is physically mounted on the equipment;
e is clearly identified;
e is prptected against inadvertent operation;

e that|this button includes a spring loaded lid or cover permanently attached| to the
equipment. That it is not neecgssary for the user to remove seals or to break the lid or
covgr in order to operate thé distress button;

o that|this button is redtin colour and marked "DISTRESS". Where a non-transparent
protéctive lid or coveriisiused, it is also marked "DISTRESS";

e thatfthe operation of-the distress button generates a visible and audible indication;

o that|when thedistress button is kept pressed for at least 3 s a flashing light|and an
intermittent acoustic signal are started immediately. After the 3 s, the transmission of the
distress alert is initiated and the indication becomes steady.

Confirm|that'the distress alert activation requires at least two independent actions.

Confirm that the equipment is operational within 1 min of switching on.
See C.6.2.1.

4.3.6 Memory
4.3.6.1 Requirements

Pre-programmed DSC distress alerting frequencies and other information, including the list of
nature of distress (see Recommendation ITU-R M.493) inherent to the operation of the
equipment, shall be stored in non-volatile devices.

If the equipment contains information in operator programmable memory devices, such
devices shall be protected from interruptions in the power supply up to at least 10 h duration.
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4.3.6.2 Method of test and required results
Confirm that the DSC distress alerting frequencies and other information, including the list of

nature of distress inherent to the operation of the equipment, are pre-programmed and are
stored in non-volatile devices.

Confirm that, if the equipment contains information in operator programmable memory devices,
such devices are protected from interruptions in the power supply for at least 10 h duration.

4.3.7 Warm-up period

4.3.71 Requirements

The equipment shall be operational and shall meet the requirements of this docume||1t 1 min
after swjtching on.

If the equipment includes parts which require to be heated in order to operate correctly, for
example crystal ovens, then a warming-up period of 30 min from the instant of appligation of
power tp those parts shall be allowed, after which the requirements ofithis document [shall be
met.

4.3.7.2 Method of test and required results

Confirm| that the equipment is operational and meet the{requirements of this docufent as
applicaljle after switching on.

4.3.8 Protection of the antenna input circuit
4.3.8.1 Requirement

The recpiver shall not suffer damage whenZan unmodulated radiofrequency signal at an input
level of 30 V RMS at any frequency in each range in which the receiver is designed to|operate
is appligd to its antenna input terminalfor a period of 15 min. See also Annexes |, J and K.

4.3.8.2 Methods of test and required results

Confirm(|that the receiver does not suffer damage when an unmodulated radiofrequendy signal
at an input level of 30 V RMS for one frequency in each selectable frequency band in which
the recgiver is designed’to operate is applied to its antenna input terminal for a perigd of 15
min.

4.3.9 Protection of the transmitter

4.3.91 Requirement

The equipment shall be so designed and constructed that the transmitter is protected against
damage resulting from disconnection of the antenna or short-circuiting of antenna terminals. If
this protection is provided by means of a safety device, that device shall automatically be
reset following removal of the antenna open-circuit or short-circuit conditions. See also
Annexes |, J and K.

4.3.9.2 Method of measurement and required result

After the transmitter has been turned on, tuned and turned off, the antenna terminals shall be
short-circuited. Then the transmitter shall be turned on for a period of 5 min. Then the
transmitter shall be turned off, the antenna terminals shall be open-circuited, and the
transmitter shall be turned on for a period of 5 min.

The test only needs to be carried out on one frequency and mode of operation.


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 610

97-3:2017 © IEC 2017 -31-

The transmitter shall not be damaged and it shall be able to operate normally for all available
modes of operation.

4.3.10
4.3.10.1

Antenna static protection

Requirement

In order to provide protection against damage due to static voltages that may appear at the
input of the receiver, there shall be a DC path from the antenna terminal to ground not
exceeding 100 kQ.

4.3.10.2

Methods of test and required results

Confirm
may apj

not excg¢ed 100 kQ.

4.3.11
4.3.11.1
Provisiog

subject
polarity

4.3.11.2

A mean

equipment shall not cause any terminal of the source of electrical energy to be earthed.

4.3.11.3

All part
frequen
against
energy
constru
purpose
both wit

4.3.12

The compass safe distance shall be determined and labelled as specified in IEC 60945.

by measurement that, for the protection against damage due to static volta
pear at the input of the receiver, a DC path from the antenna terminal to(grou

Safety precautions
Power supply
n shall be made for protecting the equipment from damage if the power s

of the power supply, and from the effects of excessive-voltage.

Earthing

s for earthing exposed metallic parts of the equipment shall be provided,

Access

5 and wiring in which the direct or alternating voltages or both (other thg
Cy voltages) combine to give a peak voltage greater than 50 V shall be p

when the protective covers are removed. Alternatively, the equipment sha
ted that access to_Such voltages may only be gained after having used a too
(e.g. a spanner ar screwdriver) and warning labels shall be prominently d
hin the equipment and on protective covers.

Compass safe distance

jes that
nd does

Lpply is

to transient voltage changes, from damage due to:the accidental reversal of the

but the

n radio
fotected

accidental access and-shall be automatically isolated from all sources of eflectrical

| be so
for this
splayed

4.3.13

Transmi

Audiointerface

tters:

e 600 Q earth free line input;

e microphone input.

Receive

rs:

e 600 Q earth free line output (0 dBm +3 dB);

e earphone output;

e |oudspeaker output.

The line

input/output are not mandatory.
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4.3.14 Activation of transmitter and maximum transmission time
4.3.14.1 Requirement

The equipment shall have a manual, non-locking push to talk switch to operate the transmitter
with a visual indication that the transmitter is activated and facilities to limit the transmission
time to a maximum of 5 min. The 5 min limitation applies only to the manual push to talk
switch. A short audible announcement and a visual indication may be provided to show when
the transmission will be automatically terminated within the next 10 s. It shall be possible to
re-operate the push to talk switch and reactivate the transmitter after a 10 s period.

4.3.14.2 Method of measurement and required result

Confirm|by observation that the equipment:

¢ includes a manual, non-locking push to talk switch;
e inclddes an indication of activated transmitter;
e |imit|the transmission time to max 5 min;

e if applicable, provide a short audible announcement and visual ifidication 10 s before the
automatic termination of the transmission;

e is ahle to re-activate the transmission 10 s after automatic termination of the transrmission.
4.3.15 | Data interface
4.3.15.1 Requirements

Data interfaces for the connection of electronic\nhavigational aids and for radio| control
purposegis shall be compatible with at least’ one of IEC 61162-1, IEC 61163-2 and
IEC 611/62-450. The manufacturer shall specify*which alternative of IEC 61162 each physical
interfac¢ supports (see Figure 2).

Logical jnterfaces are shown in Figure’¥. The manufacturer shall specify if any of the grovided
logical ipterfaces share the same physical interface.
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Control Alert | "I BAM

Note
Solid line i
Dashed lin|

As a minimum, the IEC 61162-1 sentences GLL, GGA, NSR, RMC and GNS s

recognis

Addition
capable
EPV, F{

Equipm
protocol

Optiona
that the
IEC 611
describé

Rx for 5sC interface e e I
DSC with > A » .
encoding I
reply
. Operator | _ :_ | BNWAS
I Voice & activity I as watch alert device
s bSC | L |
. encoding - 1 INS, as source of CCRS !
i . X L R
| Tx/Rx control Receptiom— [ |— an
. - of position .
. EPFS
I Voice & I
. Tx DSC e . . eV -- 4==-==a
- Gl encoding Remote display . |, 'Remote digplay 1
| or command | I or comm3nd :
. Includes DSC calls . (rncludes DSC dalls and |
and distress alerts . : distress algrts |

hdicates mandatory part
e indicates optional part

Figure 1 — Interfaces.of-a DSC

bed for reception of position information.>See Table 2.

of transmitting and receiving,the sentences AUC, AUQ, AUS, CUL, DSC, DS
S, NAK, OCC and SFI (seeTable 3, Table 4, Annex B and Annex N).

S.

ly, if provided,the DSC may include an interface to report operator activity

bd in theuser manual.

Sentend

esiused by a BAM interface are in Table 6 and Table 7.

IEC

hall be

ally, for remote display and/or command purposes, the equipment may optiopally be

E, ECI,

bnt forming integral parts’ of a specific radio equipment only may instead utilise other

n order

BNWAS can.\reset the dormant period (see Table 5). The EVE sentence as specified
62-1 shall{be output in response to user-interaction with the DSC under conditions

Digital interface network IEC 61162-3 PGNs equivalent to the specified network IEC 61162-1

sentenc

es are described for information in Annex A.

No connection of, or failure within any connected equipment shall affect the required
performance of the DSC equipment.
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Table 2 — IEC 61162-1 sentences received by
the DSC equipment for position information

Mnemonic Interface (see Figure 1) Name Comment
GLL INS, as source of CCRS Geographic
position —
GGA or latitude/longitude
GNS EPFS
RMC
NSR INS, as source of CCRS Navigation status | Plausibility and integrity of
report CCRS
Table 3 - IEC 61162-1 sentences transmitted by the DSC equipment
Mnemonic Interface (see Figure 1) Name Comment
AUS? Remote display or command Automated Report status of the ITU
Procedure Status | procedure
Support for ITU-R M.493:2015,
Annexes 3 and 4
cuLa Remote display or command Cyclic Procedure\,{'Control proper operatioh of the
List ITU procedure
Support for ITU-R M.493:2015,
Annexes 3 and 4
DSC Remote display or command Digital selective Report a received DSC|call
calling detail information
DSE information
ECI?
EPV Remote display or command Equipment Report equipment propgrty
property value values
Fss@ Remote display or command Frequency Report setting of DSC
selection set
NAK Remote display or command Negative Used to inform commarjder
acknowledgemen | about refusal to set eqyipment
t property values
occsa Remote displayser‘command Occupation Control possible multiple
Control command sources
Support for ITU-R M.493:2015,
Annexes 3 and 4
SFI Remote display or command Scanning Report setting of DSC
frequency
information
a8 See Annex N.
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Table 4 — IEC 61162-1 sentences received by the DSC equipment

Mnemonic Interface (see Figure 1) Name Comment
AUC? Remote display or command Automated Used to control the ITU
Procedure procedure
Control
Support for ITU-R M.493:2015,
Annexes 3 and 4
AUQ? DSC Automated procedure query Automated Used to query for details of an
information Procedure Query |automated DCS procedure
DSC Remote display or command Digital selective | Specifies details of a DSC
calling initiation
DSE information
ECI2
EPV Remote display or command Equipment Used to control equipment
property value property values
Fss@ Remote display or command Frequency Used to control‘DSC
selection set
SFI Remote display or command Scanning Used ‘toyset scanning
frequency frequencies of DSC
information
a8 See Annex N.
Table 5 — IEC 61162-1 sentences transmitted by the'DSC equipment for BNWAS
Mnemonic Interface (see Figure 1) Name Comment
EVE BNWAS, as watch alert device Operator activity | Reset dormant period df the
BNWAS
Tiable 6 — IEC 61162-1 sentences transmitted by the DSC equipment for BAM
Mnemonic Interface (see Figure 1) Name Comment
ALC BAM Cyclic alert list List of current alerts
ALF BAM Alert sentence Details of a new alert
ARC BAM Alert command Alert command not accgpted
refused
HBT BAM Heartbeat Supports reliable alert felated
communication

Table 7 — IEC 61162-1 sentences received by the DSC equipment for BAM

Mnemonic Interface (see Figure 1) Name Comment
ACN BAM Alert command Alert command e.g.
acknowledge
HBT BAM Heartbeat Supports reliable alert related
communication
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Input of position

IEC 61162-1 Input (position)
—> |IEC 61162-2 GLL
IEC 61162-450 GGA
GNS
RMC
Input (status of position)
NSR
Input/output of radio & DSC data
IEC 61162-1 Input Output
> IEC 61162-2 AUC AUS
<€—— |IEC 61162-450 AUQ CUL
DSC DSC
DSE DSE
ECI ECI
EPV EPV
FSS FSS
SFI NAK
occ
SFI
Input/output of BAM
—_—> |IEC 61162-1 lnput Output
IEC 61162-2 ACN ALC
<€—— |IEC 61162-450 HBT ALF
ARC
HBT
Output of BNWAS
IEC 61162-1
€——— |IEC@I62-2 Output
IEC61162-450 EVE
IEC
Figure 2 — DSC Interface overview
4.3.15.2 Methods of test and required results
If means for .automatic entry of position information and time is provided, con
observation that'the input characteristics at the EUT comply with the requirements.
If the e 1||ipmnnf isintended to control an associated RE transmitter and receiver, p

firm by

rticular

attention is paid to ensure the correct operation of any control functions between the
individual units. Confirm by observation that the interfaces at least comply with the

requirements.

If an interface to report operator activity is provided, confirm by inspection of the user manual
that it describes the conditions which cause reporting of operator activity and that EVE

sentence is sent for each of the described condition.

4.4 Operational requirements

4.41 Basic requirements

4411 Requirements

(803/A-11.2) The DSC facility shall comprise:
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a)

b)

d)

(803/A-11.2.1, 804/A-Part D-2.1, 806/A-Part D-2.1) means to decode and encode DSC
messages;

(803/A-11.2.1, 804/A-Part D-2.2, 806/A-Part D-2.2) means necessary for composing the
DSC message for example (M.541 3.1) manual entry or selection of address, type of
call, category and various messages into a DSC sequence,

(803/A-11.2.3, 804/A-Part D-2.3, 806/A-Part D-2.3) means to verify the prepared
message before it is transmitted (M.541 3.3) and if necessary the correction of such
manually or automatically formed sequences;

1) (803/A-11.2.4) means to display the information contained in a received call, in plain
language;

2) (804/A Part D-2.4, 806/A-Part D-2.4) means to display, in plain language with a
minimum of 160 characters in two or more lines, the information containgd in a
received call;

4 (M.541 3.7.1) type of received call address (to all stations, to a group of $tations,
geographical, individual);

4 (541/3.7.2) category;
4 (541/3.7.3) identity of calling station;

-+ (541/3.7.4) numerical or alphanumerical type of information, for example frequency
information and telecommand;

4 (541/3.7.5) type of "end-of-sequence" character;
4 (541/3.7.6) detection of errors, if any;

(803(/A-11.2.5, 804/A-Part D-2.5, 806/A-Part D-2.5)facilities to automatically update the
shipfs position and the time at which the position was determined from a |[suitable
elecfronic position-fixing aid which may be, an integral part of the equipmeént. For
equipment which does not have an integral‘position-fixing aid, such facilities shalll include
a suftable interface conforming to the appropriate international standard;

(803Y/A-11.2.6, 804/A-Part D-2.6, 806/A=Part D-2.6) means for the manual entry of |position
infomation and the time at which the position was determined;

(803/A-11.2.7, 804/A-Part D-2,7,~806/A-Part D-2.7) means to activate an alert when no
position data is received from~the electronic position-fixing aid or, in the case oflmanual
inpuf, the position information' is over 4 hours old;

(493Y/A1-12.7) If the automatic position update is not available, a displayed and|audible
reminder to manually_update the position shall occur when a) no position information is
provjded during start up and b) before the position information is 4 hours qld. The
displayed reminder shall remain until position updating has been carried out;

(803Y11.2.7,(804/A-Part D-2.7, 806/A-Part D-2.7. MSC.68(68), 493/A1-12.7) Any |position
infonmation-hot updated for more than 23 : hours shall be erased,;

(803/AA 174, 804/A-Part D-4, 806/A-Part D-4) means for initiating a distress alert| It shall
be ssible to jnitiate and make distress and. e:fnf}/ calls from the pncifinn from-which the
ship is normally navigated,

(803/A-2.9, 804/A-Part A-2.8, 806/A-Part A-2.8) means to indicate the status of the

distress alert transmission and additionally its other operational status for example
transmitting, waiting for acknowledgement, auto retransmit;

1. (803/A-11.5, 804/A-Part D-3.5) Initiation of DSC distress alerting shall supersede any
other operation of the facility including the selection of the nature of distress;

2. (806/A-Part D-3.5) Initiation of DSC distress alerting shall take precedence over any
other operation of the facility including the selection of the nature of distress;

(803/A-2.10, 804/A-Part A-2.9, 806/A-Part A-2.9) It shall be possible to interrupt and
initiate distress alerting at any time but it shall not be possible to interrupt a distress alert
which is in progress;
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m) (803/A-11.3.1, 804/A-Part D-3.1, 806/A-Part D-3.1) If the received messages are not

n)

printed immediately, sufficient message storage capacity shall be provided to enable at
least 20 received distress messages to be stored in the DSC facility;

(803/A-11.3.2, 804/A-Part D-3.2, 806/A-Part D-3.2) These messages shall be stored until
read out and shall be erased 48 hours after their reception.

4.4.1.2 Method of test and required results

Confirm that means are provided:

a)
b)

c)

d)

j)

k)

to decode and encode DSC messages;

to compose a DSC message, for example manual entry or selection of address, type of
call,[category and various messages, INto a DSC SEqUENCE;

to verify the prepared message before it is transmitted and that such_.manpally or
automatically formed sequences can be corrected if necessary;

1) tp display the information contained in a received call in plain language;

2) fpr MF and HF equipment, to display, as a minimum of 160 characters in two jor more
lines, the information contained in a received call.

Confirm that

— the type of received call address (to all stations, to a group of stations, geographical,
individual),

he category,

he numerical or alphanumerical type of infarmation, for example frequency infgrmation

t
— the identity of calling station,
t
gnd telecommand,

— the type of "end-of-sequence"” character;-and
— the detection of errors, if any,
are shown.

to 1utomatical|y update the ship’s position and the time at which the position was
determined from a suitable electronic position-fixing aid, which may be an integra| part of
the equipment, and that these means are operational; confirm that for equipment which
doeg not have an integral position-fixing aid, a suitable interface conforming to the
appropriate international standard is provided;

to mlanual entry of position information and the time at which the position was determined
is prpvided;

see [C.4.1.3C))and d);
see [C.4.4.3 ¢c) and d);
to elaseany position information not updated for more than 23,5 h;

to initiate a distress alert. Confirm by inspection of the installation manual that a facility to
initiate the distress alerts and safety calls can be provided at the position from which the
ship is normally navigated;

to indicate the status of the distress alert transmission and additionally its other
operational status, for example transmitting, waiting for acknowledgement, auto
retransmit;

1) to initiate DSC distress alerting which supersedes any other operation of the facility
including the selection of the nature of distress;

2) to initiate DSC distress alert which shall take precedence over any other operation of
the DSC facility including the selection of the nature of distress;

to interrupt and initiate distress alerting at any time but that it is not possible to interrupt a
distress alert which is in progress;

for sufficient message storage capacity to enable at least 20 received distress messages
to be stored in the DSC facility if the received messages are not printed immediately.
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m) to store these messages until read out and that they are erased 48 h after their reception.

442
4.4.21

Additional requirements

Aural alarm

44211 Requirements

(803/A-11.8) Provisions shall be made for:

a) (803/A-11.8.1, 804/A-Part D-3.8, 806/A-Part D-3.8) a specific aural alarm and visual
indication to indicate receipt of a distress or urgency call or a call having distress
category. It shall not be possible to disable this alarm and indication. Provisions shall be

b) (49
the
inte
disa

c) (49
alari

alten
1 30

d) (493
freq

e) (493
and

f) (493
alert
posi
posi
actiy
rece

NOTE

g) (493
actiy
rece

h) (493
are
sped
iden

i) (803

A1-12.1) Shipborne alarms shall start softly and increase in volume if not'silenced by

perator. This will give the operator the opportunity to acknowledge thenalarm
upting the ship’s current communications. It shall be possible forithe opé€
le all audible alarms except those of category distress and urgency;

without
rator to

-A1-12.1) The audible distress alarm shall have a distinctive\two tone alafm. The

nately. One tone shall have a frequency of 2 200 Hz and ,the other a freqd
0 Hz. The duration of each tone shall be 250 ms;

A4-2.25) The audible urgency alarm shall consist~of repetition of the 2
ency for 250 ms followed by 250 ms period of silefice.

A1-12.1) The reception of a distress alert and wrgency call shall activate g
signal a BAM warning;

A1-12.1) For HF and MF distress alert, the alarm shall activate only when a
fion is within 500 NM (926 km) of the“receiving vessel’s position, or if the

ate when the call is received and\the distance between the vessel in distress
iving vessel cannot be determined;

Disabling of aural alarm does‘not affect handling of the call.

ate when the receiving station’s position is within the area specified by the c4
iving station’s position is not known;

A1-12.1) The‘alarm shall not be activated where duplicate distress alert re
received wijthin one hour. A duplicate distress alert relay call is one having
ifier all ships or geographic area that contains identical message information|
fical distress MMSI;

A-1.8.2/) For VHF aural alarms and visual indication for calls other than distr

urge

ney/shall be provided. (541/3.6) The aural alarm(s) may be capable of being d

4.4.21.2 Method of test and required results

Confirm

that (see Annexes C and H):

shall consist of two substantially sinusoidal audio-frequency tones, tragmsmitted

ency of
200 Hz
n alarm

distress

distress acknowledgement, or a distreéss alert relay is received and the |(distress

distress

tion is in the polar areas (latitude greater than 70° N or 70° S). The alarm shall also

and the

A1-12.1) For geographic area calls, the alarm appropriate to the categofy shall

Il or the

ay calls
format
and an

ess and
sabled.

a) the specific aural alarm and visual indication to indicate receipt of a distress or urgency
call or a call having distress category is used and that it is not possible to disable this
alarm and indication; provisions are made to ensure that they can be reset only manually;

b) shipborne alarms start softly and increase in volume if not silenced by the operator;

1) the operator can acknowledge the alarm without interrupting the ship’s current
communications;

2) the operator can disable all audible alarms except those of category distress and
urgency;
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c) distinctive two tone alarms are used for distress and urgency calls. Confirm that one tone
has a frequency of 2 200 Hz and the other a frequency of 1 300 Hz and that the duration
of each tone is 250 ms;

d) the audible urgency alarm consists of the 2 200 Hz frequency for 250 ms followed by

250

ms period of silence;

e) reception of distress alert and urgency call activate an alarm, and signal a BAM warning;

f) for HF and MF distress alert, the alarm is activate only when a distress alert, distress
acknowledgement, or a distress alert relay is received and the distress position is:

1) within 500 NM (926 km) of the receiving vessel’s position;

2) in the polar areas (latitude greater than 70° N or 70° S);

3)

g) for
rece
posi

here the distance between the vessel in distress and the receiving vessel c3
etermined;

eographic area calls, the alarm appropriate to the category is activated w|
ving station’s position is within the area specified by the call or the receiving
ion is not known;

h) the alarm is not activated where duplicate distress alert relay calls jare received wi

hour.

geog
MM

i) the
prov

4.4.2.2
4.4.2.2.
(493/A1

A duplicate distress alert relay call is one having format specifier all 3
raphic area that contains identical message information_and an identical
)|;

aural alarms and visual indication for calls other (than distress and urge
ded and the aural alarm(s) may be capable of being disabled.

Inactivity timer
U Requirements

12.2) During normal operation, the\ equipment shall include an inactivity

return the DSC system display to default. ar standby mode if the operator is in a men

DSC ca

4.4.2.2.

Confirm

| reception is disabled and does-not make any selections or changes for 10 mi

p Method of test and required results

by observation that the~display of the EUT returns to default or standby mo

10 min ¢f no selection or changes by the operator.

4423
4.4.2.3.

(493/A1
DSC c4

Automatic 'switching to a subsequent communications channel
[ Requirements

-12.5) Automatic switching to a subsequent communications channel on rece
IlsZmay be implemented on VHF equipment. Prior to an automatic switch

nnot be

hen the
station’s

hin one
hips or
distress

ncy are

timer to
I where
n.

de after

ipt of a
to the

proposd

d“requency or channel. the user shall accept the change. which shall be caif

ried out

after the acknowledgement.

(493/A1-12.5) Automatic switching to a subsequent communications channel on receipt of a
DSC call might in some cases disrupt important ongoing communications. Where such
capability exists, a means for disabling that function shall therefore be provided for all calls
other than individual station calls of category distress or urgency. The DSC equipment shall

provide

See C.7

visual indication that the automatic switching function is disabled.

.1.7 and C.9.1.6.

4.4.2.3.2 Method of test and required results

See C.7

.2 and C.9.2.
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4.4.3 Distress alerts
4.4.3.1 General
44311 Requirements

(541/A1-3.1.1) The DSC equipment shall be capable of being pre-set to transmit the distress
alert with "undesignated" nature of distress on at least one distress alerting frequency.

See C.6.1.4.

4.4.3.1.2 Method of test and required results

Confirm| by observation that the EUT is capable of being pre-set to transmit the distrgss alert
with "un[designated" nature of distress on at least one distress alerting frequency;

See C.6.2.2.

4.4.3.2 Composition of distress alerts
4.4.3.2.A1 Requirements

(541/A1+3.1.2) The distress alert shall be compésed in accordancg¢  with
Recommendation ITU-R M.493. The procedure for transmitting a distress alert is given in
Recommendation ITU-R M.541:2015, Annex 3.

See C.G6.1.

4.4.3.2.2 Method of test and required results
See C.6.2.

4.4.3.3 Distress alert attempt
4.4.3.3.1 Requirements

(541/A1:3.1.3) At MF and\HF a distress alert attempt may be ftransmitted as a| single-
frequengy or a multi-frequency alert attempt. At VHF only single-frequency alert attempts shall
be used

(541/A1+3.1.3.1 A single-frequency alert attempt shall be transmitted as 5 consecutlve calls
on one frequency. To avoid call collision and the loss of acknowledgements, this alert|attempt
may be [transmitted on the same frequency again after a random delay of between 3%:|and 4%
min from-the beginning of the initial alert. The random delay shall be generated automatically
for eachrrepeatedtransmission, rowever it shattbe possibieto override theautomatic repeat
manually.

(541/A1-3.1.3.2) A multi-frequency alert attempt may be transmitted as up to 6 consecutive
calls dispersed over a maximum of 6 distress frequencies (1 at MF and 5 at HF). A VHF call
may be transmitted simultaneously with an MF/HF call. Equipment transmitting multi-
frequency distress alert attempts shall be able to complete the call attempt within 1 minute.
Multi-frequency call attempts may be repeated after a random delay of between 3% and 4%
min from the beginning of the previous call attempt.

(541/A1-3.3.5) The automatic repetition of a distress alert attempt shall be terminated
automatically on receipt of a DSC distress acknowledgement. It shall also be possible to
terminate the automatic repetition manually.

See C.6.1.
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4.4.3.3.2 Method of test and required results

See C.6.2

4.4.3.4 Distress alert acknowledgement and distress relay
4.4.3.41 Requirements

(541/A1-3.3) Acknowledgement of DSC distress alerts shall be initiated manually and
transmitted on the same frequency that the distress alert was received; automatic means to
acknowledge distress alerts shall be excluded.

(541/A1 2.2 2\ Thao anlnaowundonmant of o Adictraca alart chall ~opnaict Af A aipnala NOO distress
OO T T O T OWTIC GG e et O GOt Co oo et o e GO OO T OO e Do

acknowledgement call and include the identification of the ship whose distress alert js being
acknowledged.

(541/A1+3.4.1) A distress alert relay shall use the call format for distress~alert rglays as
specifief in Recommendation ITU-R M.493 and the calling attempt shall follow the procedures
described in 4.4.3.4.

See C.7.1.9.

4.4.3.4.2 Method of test and required results

Confirm| that an acknowledgement of DSC distress alepts/can only be initiated manuplly and
transmiﬂted on the same frequency where the distress alert was received. Confirm that
automafic means to acknowledge distress alerts are\not available.

Confirm| that the acknowledgement of a distress alert consists of a single DSC [distress
acknowledgement call and includes the identification of the ship whose distress alert|is to be
acknowledged.

Confirm|that a distress alert relay jstusing the call format for distress alert relays as sfpecified
in Recommendation ITU-R M.493and the calling attempt is in compliance with the progcedures
describgd in 4.4.3.4.

See C.7.2.7 and C.7.2.8!

4.4.4 Other calls
4.4.4.1 Composition of calls

44411 Requirements

It shall be possible to compose all calls applicable to the class of equipment (see
Tables A1-4.1 to A1-4.11 of Recommendation ITU-R M.493:2015).

(689/A1-2.1.1)(1082/A1-2.1.1) If the EUT supports the optional automatic/semi-automatic
service it shall be possible for the user to only key in the coast station address and the
required subscriber number, all other information being inserted automatically.

4.4.41.2 Method of test and required results

Confirm by observation that is possible to compose all calls applicable to the class of the
EUT.

If the EUT supports the optional automatic/semi-automatic service, confirm by observation
that for automatic/semi-automatic calls other information than the coast station information
and the subscriber number are applied automatically by the EUT.
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See C.4.2.4.

4.4.4.2 Acknowledgement of calls
4.4.4.21 Requirements

Acknowledgement calls, except distress acknowledgement calls, may be transmitted
automatically.

(541/A2-2.2.2) When a received call sequence contains an end-of-sequence signal RQ, an
acknowledgement sequence shall be composed and transmitted. The format specifier and
category information shall be identical to that in the received calling sequence.

(541/A2-2.2.3) If an acknowledgement has not been transmitted by a ship’s operatqr within
5 min of receiving the calling sequence the ship station shall transmit a calling\sequence to
the coast station.

4.4.4.2.2 Method of test and required results

Confirm| by observation that distress acknowledgement calls are not transmitted automatically
without pperator action.

Confirm| by observation that an acknowledgement sequence‘is transmitted after reception of
an end-pf-sequence signal RQ.

4.4.4.3 Operation in the automatic/semi-automatic service
4.4.4.3.1 General

Requirements of this clause apply, if the EUT supports the optional automatic/semi-ayitomatic
service.

4.4.4.3.2 Requirements

(541/A2-2.2.4) If the ship is equipped for automatic DSC operation, the ship statipn shall
automaltically transmit an acknowledgement with an end-of-sequence signal "BQ". The start of
the transmission of this acknowledgement sequence shall be within 30 s for HF an{d MF or
within 3|s for VHF afterthe reception of the complete call sequence.

(689/A12.2.5) Fullyautomated ship stations shall be capable of automatically transmjtting on
the VHA working ¢hannel a DSC call and a carrier for a minimum period of 2 s on recejpt of an
error-frge acknowledgement "able to comply" from the called coast station.

(689/A’] ?_1_'2) If the ohip station does not receive a VVHE orror-free anl{nnm/lnnlgnm nt from
the called coast station within 5 s, the calling sequence shall be automatically repeated.

(1082/A1-2.1.3) If the ship station does not receive a MF or HF error-free acknowledgement
from the called coast station within 25 s, the calling sequence shall be manually repeated.

4.4.4.3.3 Method of test and required results

When fully automatic DSC operation is in use, confirm by observation that the EUT
automatically transmits an acknowledgement with an end-of-sequence signal "BQ" within 30 s
for HF and MF and within 3 s for VHF.

For fully automatic DSC operation and for VHF, confirm by observation that the EUT
automatically transmits a carrier for at least 2 s in working channel after receipt of an error-
free acknowledgement "able to comply" from a calling coast station.
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For VHF, confirm by observation that the EUT repeats the calling sequence if the EUT does
not receive error-free acknowledgement from a calling coast station within 5 s.

For MF and HF confirm that the user has to repeat the calling sequence manually, if the EUT
does not receive error-free acknowledgement from a calling station within 25 s

4.4.4.4 Routine testing of the DSC equipment
4.4.4.41 Requirements

(803/A-11.7, 804/A-Part D-3.7, 806/A-Part D-3.7) Means shall be provided to enable routine
testing of the DSC facility without radiation of signals.

The eJuipment shall additionally provide for a test call facility in accordange with
Recommendation ITU-R M.493-14.

44442 Method of test and required results

Confirm| by observation that the EUT has means for routine testing-without radiption of
signals.

Confirm| by observation that the EUT reverts to previous (watchkeeping) cpndition
automatically on completion of the routine test.

4.4.5 Self-identification
4.4.51 Requirements

(803/A-[11.6, 804/A-Part D-3.6, 806/A-Part D-3'6) Self-identification data shall be storgd in the
DSC unjit in a non-volatile memory (see 4,316). It shall not be possible for the user ¢asily to
change |these data.

Facilitiep shall be included in the EUT to permit an authorized operator (e.g. a manufacturer,
dealer gr service agent) to delete;the MMSI stored in the EUT, so that a new MMSI| can be
entered|in the EUT.

(493/A1+12.4) DSC equipment shall not transmit any DSC call until own ship’s MMSI &lllocated
to the ship by the rélevant administration has been configured and stored in the DSC
equipment. Once stored, it shall not be possible for the user to change the MMSI|without
advice from the manufacturer.

The DS equipment shall display own ship’s MMSI on start-up unless the MMSI has not been
configuned/If the MMSI has not been configured, the equipment will display a warning |that the
unit will-nettrarsmit—ary—BSC—ealls—unti—own—Sship-s—MMSI—Hs—entered—Fhe—eguipment shall
stay in this state until the operator confirms he has read the display and input own ship’s
MMSI.

The MMSI shall be readily displayed on the HMI when the DSC equipment is on.
See C.4.1.1

4.4.5.2 Method of test and required results

Confirm by observation that it is not possible for the user to change the self-identification data
after an initial set up which may only be run a limited number of times. It shall easily be
possible to verify the self-identification.
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Confirm by observation that there are facilities available for an authorized operator to delete
the MMSI so that a new MMSI can be set.

See C.4.2.2.

4.5 Scanning efficiency
4.5.1 Requirements

Scanning efficiency is the ability of the EUT to correctly identify calls preceded by more than
20 bits of a 200-bit dot pattern and transmitted on one frequency whilst scanning up to six
frequencies, ignoring all other signals and noise and to generate suitable signals to control an
associafedscanmingreceiver:

4.5.2 Method of test and required results

Two standard test signals STS-1 containing a series of call sequences is/qapplied alternately
to the decoder at a random interval of 2,5 s to 4 s.

The level of the two STS-1 applied to the receiver is 20 dBuV. The-reeeiver is set to gcan the
maximum number of frequencies for which it is designed.

One stgndard test signal is modulated with a single distress call. The other standprd test
signal if modulated with DSC calls containing a 20-bit dotpattern.

The number of transmitted distress calls is 200 and\the symbol error rate is deternjined as
described in 4.2.11.2.5.

Confirm| by observation that the total numbef of received distress calls is equal to or| exceed
95 % of|distress calls transmitted and the $ymbol error rate is < 102,

Confirm| by observation that the signals from the decoder to control the scanning feceiver
comply with the requirements in 4.6,for all DSC distress calls decoded correctly.

4.6 Watch and scanning.facilities
4.6.1 Requirements

4.6.1.1 Multi-fréeguency distress alert attempts and watch receiver capabilities
(MF/HF)

The eqdipmeént shall either:

a) be npahln of rar\ni\/ing DSC messages-on all distress frnqnnnf\ine (nvr\npf for the transmit

frequency in use) whilst the distress alert is being transmitted; or

b) be able to complete the multi-frequency distress alert attempt within one minute. Then be
capable of receiving DSC messages on all distress frequencies.

The decoder shall provide a suitable signal to stop the scanning process on the detection of a
dot pattern of more than 20-bit length.

The decoder shall provide a suitable signal to restart the scanning process when the dot
pattern continues for more than 3 s, after receipt of a DSC call or, during the reception of a
DSC call which is not addressed to the ship, as soon as this is recognised.

Means shall be provided to program the frequencies to be scanned by the watch receiver. The
manufacturer shall provide information on how the programming is done. If the remote control
interface is supported, the SFI sentence may be used to program the set of DSC distress
frequencies in accordance with IEC 61162-1.
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The set of frequencies shall at least include the DSC distress frequencies in the 2 MHz band,
the 8 MHz band and one additional band. Default shall be all six bands.

The DSC distress frequencies programmed shall correspond with the frequencies on which a
multi-frequency distress alert attempt will be transmitted.

4.6.1.2 Watch receiver capabilities (MF and VHF)

The watchkeeping receiver part of the DSC equipment shall be designed for continuous
operation on channel 70 (on VHF) and 2 187,5 kHz (on MF) but the receiver need not operate
when the transmitter is in use on that channel.

4.6.2 Method of test and required results
4.6.2.1 MF/HF
4.6.2.1.1 Default test method

Program the watch receiver to scan all six distress frequencies. AssureJthe main regeiver is
programmed for another frequency than any of the six distress frequéencies.

From the TE, send a distress message on any of the distress frequencies.

Validatg the call is received correctly by the EUT and-he band of which it is recgived is
indicatefd.

Repeat the test on all remaining distress frequencies: Validate all calls are received or] EUT.
On EUT|, send a multi-frequency alert attempt,

1 min after the alert attempt has been transmitted, send a distress acknowledgement from TE
on any o¢f the used distress frequenciés:

Validatg the distress acknowleédgement is received on the EUT and the band of whiich it is
received is indicated.

Repeat |the test, sending-first distress acknowledgement from TE on any of the remaining
distress|frequencies.\Validate all distress acknowledgements are received on EUT.

4.6.2.1.2 Alternative test method

If remote control interface is implemented, the watch receiver can be programmed uging the
SFI sentence, and the currently used watch frequency can be reported using the FSS
sentence according to IEC 61162-1.

Program the watch receiver to scan all six distress frequencies. Assure that the main receiver
is programmed for another frequency than any of the six distress frequencies.

Let the TE (once) apply a dot pattern of 200 bits length on any of the DSC distress
frequencies.

Validate the frequency is reported on FSS with mode "t" (F1B/J2B, receive only,
teleprinter/DSC).

Repeat the test on all remaining distress frequencies. Validate that all frequencies are
reported by the EUT.
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If feasible, apply a continuous dot pattern on two distress frequencies simultaneously.

Validate that the watch receiver is reporting the two frequencies sequentially via FSS
sentences within intervals of maximum 5 s.

4.6.2.2

MF and VHF

Validate that any distress message can be received on channel 70 (VHF) or 2 187,5 kHz (on
MF) regardless of the frequency tuned to on the main receiver.

4.7 Bridge alert management (BAM)

4.71
4.7.11
The DS

Classification of BAM alerts
Requirements

C equipment shall use the relevant alert classification available ,ir’ Table

8. The

manufagturer shall provide a document listing all available BAM alerts and their classfification

in the DSC equipment.

The ALK sentence is used to report details of BAM alerts. For easy/identification of th

of distre

e Field

e Field

NOTH

IEC @

parameter within receiver). For IEC 61162-450, the source is available as combination of talker ID

block|
e Field

Tables 9 to 14 Alert description‘\-column. The manufacturer shall provide a

desd

ss or other call, the ALF sentence shall be filled as below:

Alert identifier as specified in Table 8 (for example-310, 311);

The source of an alert, for example "VHF", "¥HF number 1", "MF", "HF", "MF/HF", is aV
1162-1 or IEC 61162-2 as a combination of (fdlkér ID and physical serial interface (i.e. con

parameter source identification.

Alert text for second ALF sentehce as defined by the manufacturer after co

ription of the text options.

e origin

Alert text for first ALF sentence as specified in Tables 9 to 14 Alert title colymn (for
example “DISTRESS:RX);

ailable in
figuration
and TAG

nsulting
detailed



https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

- 48 — IEC 61097-3:2017 © IEC 2017

Table 8 — Classification of GMDSS equipment alerts for alert management purposes

GMDSS alarm S BAM BAM BAM Categ. | Categ. idéjnr::?iz? at
Source Alarm | Warn. | Caut. A B alert source?

VHF DSC radio 310
Receipt of distress or urgency

MF/HF DSC DSC call X X

radio

VHF DSC radio 311
Receipt of DSC calls other than N X

MF/HF DSC distress or urgency

radio

VHF DSC_radio 12
No position data received by

MF/HF DISC equipment X X

radio

MF/HF DISC Antenna Tuner Error or other X Q B13

radio detected antenna failure

VHF DS( radio B14
Transmission power error or X x

MZ(HF DSsC otherwise inhibited transmission

radio

a8 Manufacturer specified unique identifiers at alert source are allowed withinéthe Tange 10 000 to 9 999(999.

NOTE 1 | Alerts related to the reception of distress and urgency call are categorized as category A, as the OOW
has to repd the information in the received message before being in a position to acknowledge the alert.

NOTE 2| This classification of GMDSS equipment alerts for aleff) management purposes set out in fhis table
originatep from IEC 62940.

4.7.1.2 Methods of test and required results

Confirm| by inspection of the manufacturer's documentation that the classification [of BAM
alerts fdllows requirements of 4.7.1.1,

4.7.2 Alert management
4.7.21 General requirements
4.7.21.1 Requirements
The pefformance,.standards for BAM tailor the IMO Code on alerts and indicators to

harmonize the priority, classification, handling, distribution and presentation of alerts on
bridge gquipment:

DSC shall’provide bridge alert management handling and an interface compliant ywith the
requirements of BAM Modules A and C as further specified in the state diagram of
IEC 61924-2:2012, Annex J.

Alert management requires:

a) classification of all alerts available in the EUT (see 4.7.1);

b) presentation of the alerts (see IEC 61924-2:2012, Module C);

c) reporting of alerts in the BAM interface (see IEC 61924-2:2012, Module C);
d) handling of unacknowledged warnings (see 4.7.2.2);

e) functionality of remote acknowledge and remote silencing (see 4.7.2.3).
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4.7.2.1.2 Methods of test and required results

Confirm by observation that the DSC outputs an ALF sentence under the condition described
in the user manual. Confirm by analytic evaluation that presentation of the alerts in the BAM
interface conforms to IEC 61924-2:2012, Module C.

4.7.2.2 Unacknowledged BAM warnings
4.7.2.21 Requirements

An unacknowledged BAM warning shall be repeated as a BAM warning after a limited time
period not exceeding 5 min. Unacknowledged BAM warnings shall not be changed to BAM
alarm priority.

4.7.2.2.2 Methods of test and required results

Confirm| by observation that an unacknowledged BAM warning is repeated as_a’ BAM jwarning
after al| limited time period not exceeding 5 min. Confirm by observation that an
unackngwledged BAM warning is not changed to BAM alarm priority.

4.7.2.3 Remote acknowledgement and silencing of BAM alerts
4.7.2.3.1 Requirements

Remote|temporary silencing and remote acknowledgement.shall be provided via aler{ related
commuripication according to the state diagram in IEC 60924-2:2012, Annex J.

Remote|silencing of the relevant audible alarms of the GMDSS equipment shall be pogsible at
any timeg.

4.7.2.3.2 Methods of test and required results
Confirm| by using a BAM simulator that remote temporary silencing and [remote

acknowledgement is provided via alert related communication according to the state fdiagram
in IEC §1924-2:2012, Annex J.

Confirm| by using a BAM simulator that remote silencing of the relevant audible alarms of the
GMDSS equipment is possible at any time.

4.8 Alert sourcetidentification and reporting in ALF sentence
4.8.1 Generalrequirements

4.8.1.1 Requirements

The ALF sentence is used to report the status of any BAM alert in the system. Alert IDs and
categorization for DSC are defined in Table 8.

The source equipment of the BAM alert is solely determined by the talker identifier
(IEC 61162-1) and/or the source identification parameter SF| (IEC 61162-450).

DSC origin BAM alerts shall initially be created upon the creation of the automated procedure
handling the call. The unique identifier shall be assigned by the BAM alert source for that
particular cause.

Several identical causes may be active in parallel. To be able to identify and control parallel
incidents from the BAM, the equipment shall assign a unique instance number for each similar
cause. The automated procedures described in Annex C are the mechanism able to handle
DSC parallelism. Each automated procedure shall be assigned an instance number to be
used in the ALF/ALC sentences.
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The ALF sentence shall be transmitted each time a call is received which causes a state
transition in the automated procedure. The ALF revision counter shall be incremented and the
alert text may be updated on each changed state.

4.8.1.2

Method of test and required results

Make the EUT receive a number of DSC calls that will initiate multiple automated procedures
in the un-acknowledged state. Select a mixture of received calls that cover the call causes in

Table 8.

Validate category and priority.

Confirm by using a BAM emulator that the call types can be distinguished from each other by
Alert ID, and that parallel causes of same type can be distinguished from each other by

instanc
Confirm

Handle
indepen
renewe(

4.8.2
4.8.2.1
4.8.2.1.

The BA
accordir

If the re
urgency
unacknd

The BA
The BA

4.8.2.1.

The ale

MUmMbeT.
the talker identifier is CT for MF/HF equipment and CV for VHF equipment.

some of the received calls in their respective procedures: to see th

emission of the ALF sentence.

Receipt of distress or urgency call
Requirements

( General

M alert priority is warning and the BAM)category is A, and shall be
gly.

ceived call activates a new continugus audible alarm (two-tone, distress ackno
alarm and urgency acknowledge\ alarm) the alert state shall always be set g
wledged (V).

M alert is acknowledged-when the audible alarm is silenced on the EUT.
M alert is rectified when the automated procedure is terminated.

p Alert text

t text for-this priority type of call is given in Table 9.

ey are

dently being acknowledged, silenced or otherwise updated, and that events I¢ad to a

handled

wledge,
active-
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Table 9 — Alert text in ALF sentence for cause Distress

No.

Alert title (mandatory)

Alert description (manufacturer specific)

DISTRESS: RX

Information to consider:

Un-acknowledged/acknowledged/cancelled
Distress MMSI

Position/time

Nature of distress

Comm. Mode

Example: U 219380007 N57°12 E009°'41 1426 05 09

ISTRESS: RELAY

Information to consider:

Example: U 001234567 21938000/AN57'12 E009°41 1426 05 09

Un-acknowledged/acknowledged
MMSI of sender

Distress MMSI

Position/time

Nature of distress

Comm. Mode

NOTE

The sending distress procedure does not lead to any generation of ALF sentences.

The pro
Distress

cedure type handling the distress related, causes in Table 8 is always the R
automated procedure. The alert title relates to the event which caused the prg

(1) Recgived distress or (2) Received distress relay or transmitted DROBOSE.

The pro

Non-dis

4.8.2.2

Make th
procedu

Confirm
Confirm

to the m

Initiate § DROBOSE call that will initiate the received distress automated procedure.

cedure type handling the urgency related causes in Table 8 is always the R

ress automated procedure.

Methods of test and required results

e EUT receive distress DSC calls that will initiate the received distress au

re.

by using-asBAM emulator that the mandatory alert title is according to T
that the—alert description in the ALF sentence transmitted (if applicable) is ag
anufaeturer’s manual.

bceiving
cedure:

bceiving

omated

[able 9.
cording

Confirm by using a BAM emulator that the mandatory alert title is according to Table 9.
Confirm that the alert description in the ALF sentence transmitted (if applicable) is according

to the manufacturer’s manual.

Make the EUT receive urgency DSC calls that will initiate the received non-distress automated
procedure.

Confirm by using a BAM emulator that the mandatory alert title is according to Table 10.
Confirm that the alert description in the ALF sentence transmitted (if applicable) is according

to the manufacturer’s manual.

For the entire test procedures above, check that the BAM alert is acknowledged when
procedures are silenced on the EUT.
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For the entire test procedures above, check that the BAM alert is rectified when procedures
are terminated.

Table 10 — Alert text in ALF sentence for cause Urgency

No. Alert title (mandatory) Alert description (manufacturer specific)

1 Information to consider:

e Un-acknowledged/acknowledged
e Address MMSI

URGENCY: RX e Category

Comm--NModo

. Frequency
Example: U 219380007 05 09 081820 021820

4.8.3 Receipt of calls other than distress or urgency
4.8.3.1 Requirements

The BAM alert priority is caution, and shall be handled accordingly.
The alert text for this priority type of call is given in Table™1.

The BAM alert is rectified when the automated, precedure is acknowledged or ofherwise
accepted on the EUT.

Table 11 — Alert text in ALF sentence for received calls other than Distress and Urgency

No. Alert title (mandatory) Alert description (manufacturer specific)
1 $AFETY: COM Inférmation to consider:
2 $AFETY: POS e First telecommand
3 $AFETY: TEST e Second telecommand
4 ROUTINE: COM e MMSI
5 e Comm. Mode

ROUTINE: POEL . Frequency info

e Position info

The procedure type handling the safety and routine causes in Table 8 is always the Receiving
Non-distress automated procedure. The alert title relates to the event which caused the
procedure: (1) Safety communication, (2) Safety position request, (3) Safety test request, (4)
Routine communication and (5) Routine poll.

4.8.3.2 Methods of test and required results

Make the EUT receive safety communication, safety position, safety test, routine
communication and routine poll DSC calls that will initiate a number of received non-distress
automated procedure.

Confirm by using a BAM emulator that the mandatory alert titles are according to Table 11.
Confirm that the alert descriptions in the ALF sentence transmitted (if applicable) are
according to the manufacturer’s manual.
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For the entire procedures test above, check that the BAM alerts are rectified when procedures
are acknowledged or otherwise handled on the EUT.

4.8.4 No position data received by equipment
4.8.4.1 Requirements

The BAM alert priority is caution, and shall be handled accordingly.
The alert text for this priority is given in Table 12.

The alert is rectified when the position data reception is re-established.

Table 12 — Alert text in ALF sentence for cause No position data received by.equjipment

No. Alert title (mandatory) Alert description (manufacturer spegific)
1 Information to be considered by the manufacturer, for example:
POSITION: . last valid position;

. last valid time of position;

. position source for last\eceived position.

4.8.4.2 Methods of test and required results

The EUT is initially provided with valid position input:;\€ease position input to the EUT.

Confirm| by using a BAM emulator that the mandatory alert title is according to Table 12.
Confirm| that the alert descriptions in theMALF sentence transmitted (if applicable) are
according to the manufacturer’s manual.

Confirm|that the BAM alert is rectified when the position data input is re-established.

4.8.4.3 Antenna tuner error.or other detected antenna failures
4.8.4.3.1 Requirements

If optiofal facilities todetect errors that may compromise vessel safety are provided, the
manufagturer shallyprovide a description on how antenna conditions and/or antenna [tuner is
set to nprmal caondition and how a failure can be caused for test purposes.

The BAM/ alert priority is warning and the BAM category is B, and shall be handled
accordinghy

The BAM alert text for this priority is given in Table 13.

This BAM alert can be acknowledged from the BAM and such acknowledgement shall result in
silencing the corresponding audible alarm on the EUT.

This BAM alert is acknowledged when the audible alarm is silenced on the EUT.

This BAM alert is rectified when the antenna condition is normalized.
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Table 13 — Alert text in ALF sentence for cause Antenna or Antenna tuner failure

No. Alert title Alert description (manufacturer specific)
1 Information to be considered by the manufacturer, for example:
ANTENNA: TUNER
. antenna tuner equipment;
e tuning error.
2 Information to be considered by the manufacturer, for example:
ANTENNA: FAILURE
. SWR error;
. antenna power.
4.8.4.3.2 Methods of test and required results
Connec} antenna and, if provided, antenna tuner under normal test conditions If provided,
follow the manufacturer's description on how to cause failure.
Confirm| by using a BAM emulator that the alert title is according to Table’13. Confirm [that the
alert dgscriptions in the ALF sentence transmitted (if applicable)’ are according| to the
manufa¢turer’s manual.
Confirm| the BAM alert can be acknowledged from the BAM ‘emulator and that this rgsults in
the silencing of the corresponding audible alarm on the EUT.
Confirm| the BAM alert is acknowledged when thejaudible alarm is silenced or ofherwise
handled on the EUT.
Confirm|that the BAM alert is rectified when antenna conditions are normalized.
4.8.4.4 Transmission power error.or otherwise inhibited transmission
4.8.4.4.1 Requirements
If optiofal facilities to detect errors that may compromise vessel safety are provided, the
manufagturer shall provide a.description on how transmission power condition is set tg normal
conditioh and how transmit‘inhibit or failure can be caused for test purposes.
The alert priority iswarning and category is B, and shall be handled accordingly.
The aleft textdorthis priority is given in Table 14.

The alg

esult in

rts\can be acknowledged from the BAM and such acknowledgement shall i

silencing the corresponding audible alarm on the EUT.

The BAM alert is acknowledged when the audible alarm is silenced on the EUT.

The alert is rectified when the antenna condition is normalized.
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Table 14 — Alert text in ALF sentence for cause Transmission power inhibit or failure

No. Alert Title Alert description (manufacturer specific)

1 Information to be considered by the manufacturer, for example:
TX POWER: INHIBIT
e externally inhibited;

. transmission blocked

2 TX POWER: FAILURE Information to be considered by the manufacturer, for example:

. insufficient power.

4.8.4.4.2— Methodsoftestandrequiredresults

Follow the manufacturer's description on how to cause transmission power failures.

Confirm| by using a BAM emulator that the alert title is according to Table 14, Confirm [that the
alert dgscriptions in the ALF sentence transmitted (if applicable) are,‘according| to the
manufa¢turer’'s manual.

Confirm| the BAM alert can be acknowledged from the BAM emulator and that this rgsults in
the silencing of the corresponding audible alarm on the EUT.

Confirm| the BAM alert is acknowledged when the audible alarm is silenced or otherwise
handled on the EUT.

Confirm|that the BAM alert is rectified when transmission power conditions are normalized.

4.9 Sioftware and firmware maintenance
4.9.1 Requirements

Adequate software and firmware maintenance arrangements shall be supported by the DSC
manufag¢turer in accordance with:AMO MSC.1/Circ.1389. DSC equipment shall providg means
to display on demand the current)software/firmware version.

User authentication shall’be provided as specified in IEC 61162-460:2015, 6.2.4.1.

Means shall be providéd to replace or install updates to software/firmware in the D$C. The
manufa¢turer shall~implement appropriate security measures to protect against upwanted
local acfess as.specified in IEC 61162-460:2015, 6.2.3 and 6.2.4.

Manufagturers shall provide customers with timely access, at least by website, fo DSC
applicatonm software andfirmware versions, compiiance status and regutatory approvals for
the listed configurations/versions, and operating system requirements. The procedures to do
the above shall be part of the recognized quality system of the manufacturer.

4.9.2 Methods of testing and required test results

Confirm by observation that the current software and firmware versions can be displayed.

Confirm by inspection of documented evidence that replacement or installation of updates to
software and firmware can be accomplished following information provided in the
manufacturer's documentation.

Confirm by observation that user authentication is provided as specified in
IEC 61162-460:2015, 6.2.4.1.
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Confirm by inspection of manufactures documentation that appropriate security measures are
implemented.

Confirm by observation that the DSC is protected against unwanted local access as specified
in IEC 61162-460:2015, 6.2.3 and 6.2.4.

Confirm by observation that the manufacturer's website leads to information that provides
compliance status for regulatory approvals for manufacturer's DSC software/firmware
versions.

Confirm by inspection of documented evidence that manufacturer’s recognized quality system
includes _procedures to maintain the list in a website.

5 Tedghnical characteristics

5.1 General
511 Frequency
51.1.1 Requirements

(493/A1+1.1) The system is a synchronous system using characters composed from [a 10-bit
error-detecting code.

(493/A1+1.2) Time diversity is provided in the call sequence.

Apart from phasing characters, each character.is‘transmitted twice in a time-spread mpde; the
first trapsmission (DX) of a specific character-is followed by the transmission of four other
charactéers before re-transmission (RX) of that specific character takes place, allowing for a
time-diviersity reception interval of:

a) 400 ms for HF and MF; and
b) 33,33 ms for VHF.

NN

(493/A1+1.3) The frequencysshifts and modulation rates shall be as follows:

a) on HF and MF: frequency-shift of +85 Hz. When frequency-shift keying is effected by
applying audio signals to the input of single-sideband transmitters (J2B), the centie of the
audio-frequengy~spectrum offered to the transmitter shall be 1 700 Hz; the fréquency
toletance of-the 1 615 Hz and 1 785 Hz tones shall be 1 Hz; and the modulatjon rate
shall be 100.Bd (bit/s) + 0,003 Bd (bit/s).

b) to care’for'the radio-frequency tolerances of old designs of both transmitters and rg¢ceivers
in the MF _and HF bands, the DSC decoder shall have a capture range of at least |185 Hz.

However, the receiver bandwidth shall not exceed 300 Hz.

Equipment constructed for both MF/HF and VHF shall automatically select the signal
characteristics relevant to the frequency range in use.

(493/A1-1.4) The higher frequency corresponds to the B-state and the lower frequency
corresponds to the Y-state of the signal elements. At logic levels, the B-state shall be
logic "0" and the Y-state shall be logic "1".

(493/A1-1.5) The information in the call is presented as a sequence of seven-bit
combinations constituting a primary code as described in Tables A1-2 and A1-3 of
Recommendation ITU-R M.493-14:2015.

The receiver decoder shall provide maximum utilisation of the received signals, including
use of the error-check character.
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(493/A1-1.3)) On VHF: frequency-shift of £+400 Hz; the subcarrier shall be at 1 700 Hz; the
frequency tolerance of the 1 300 Hz and 2 100 Hz tones shall be £10 Hz; and the modulation
rate shall be 1 200 Bd (bit/s) + 0,036 Bd (bit/s).

The frequency error of the encoder part of the EUT is the difference between the measured
frequency and its nominal value.

See C.4

5.1.1.2

.1.7 and Annex G.

Methods of test and required results

See J.4.2 and K.3.5.

See C.4

5.1.2

See | .4.

5.1.3
5.1.3.1

.1.7 and Annex G.
Calling sensitivity
1 and K.5.1.

Nominal modulation rate

Requirements

The norinal modulation rate is the number of bits pef\second, for example 100

MF/HF

5.1.3.2

See 1.4.

5.1.4
5.1.4.1

The res
power p

The res
demodu
output p

5.1.4.2

nd 1 200 bit/s for VHF.

Methods of test and required results

1 and K.5.1.

Residual modulation
Requirements

dual modulation is the.ratio in dB of the noise power to the audio-frequenc
roduced by a continuous dot pattern.

idual modulation is the ratio in dB of the audio-frequency power produc

ower produeed by the transmission of a continuous dot pattern.

Methods of test and required results

bit/s for

output

bd after

lation of the RF signal in the absence of wanted modulation to the audio-fréquency

See J.4

6-and K-3-5-

5.2 Technical format of a call sequence

5.2.1
(493/A1

Requirements

-2.1) The technical format of the call sequence is:

| Dot pattern | Phasing sequence Call content Closing sequence

Full details are given in Recommendation ITU-R M.493-14:2015, Clauses 2 to 11.

The receiver shall not require a dot pattern preceding the phasing sequence for correct bit
phasing and unambiguous determination of the positions of the characters within a call
sequence.
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The self-identification shall be inserted automatically in the call.

The appropriate end-of-sequence code 117 (RQ), 122 (BQ), or 127 shall be inserted
automatically.

The error-check character shall be inserted automatically.

5.2.2

Method of test and required results

Confirm by observation that the technical format of call sequence follows the specified format
including correct determination of characters within a call sequence, self-identification, end-
of-sequence code and error-check character.

5.3 E
5.3.1

DSC ed
geograp
for its
identific
Recomn

(821/A1
check ¢

(493/A1
resolutiq

5.3.2

Confirm
sequend

Confirm
and one

Confirm
expansi

Confirm

Xpansion sequence

Requirements

uipment may also be capable of transmitting optional messages of more
hic coordinates, the navigation equipment used to derive the position, the daty
calculation and the resolution fix, ship's speed, course’ or alternative

ation. It shall then be designed in accordance with characteristics given in An
nendation ITU-R M.821:1997.

-1.2) The expansion sequence directly follows thé end of call sequence an|
haracter of a defined DSC call.

-11.4) Following a distress alert a DSC expansion message giving enhanced
bn according to Recommendation ITU-RA#821 shall be transmitted.

Methods of test and required results

that the EUT will properly de¢ode a distress message which contains the ex|
e 100.

that the EUT will properly decode a distress message which contains expans
or more of the additional expansion sequences.

that the EUT ‘will properly handle a distress message which does not con
bn sequenee;

that theEUT for distress calls will only add the expansion sequence 100.

See C.7

precise
m used

ship's
nex 1 of

d error-

position

pansion

ion 100

ain any

22 2

54 E
5.4.1

quipment for the automatic/semi-automatic service

Requirements

Requirements of 5.4.1 apply, if the EUT supports the optional automatic/semi-automatic

service.

(689/A2-1.1)(1082 A2, 1.1) The DSC equipment shall meet the technical characteristics of this

docume

nt.

(689/A2-1.2)(1082 A2, 1.2) The transceiver shall be capable of automatic channel selection
and carrier transmission under the control of the DSC equipment.
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5.4.2 Methods of test and required results

Confirm by observation that the EUT provides all necessary formats for automatic/semi-
automatic DSC signalling.

Confirm by observation that the EUT provides automatic channel selection and carrier
transmission.
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Annex A
(informative)

Digital interface sentence to parameter group number equivalence

Table A.1 gives digital interface network IEC 61162-3 parameter group numbers (PGN)
equivalent to network IEC 61162-1 sentences.

Table A1 - Conversion from IEC 61162-1 to IEC 61162-3

IEC 61162-1 sentence

IEC 61162-3 PGN with description

GNSS/INS

GGA 129025 Position, rapid update
129029 GNSS position update

GLL 129025 Position, rapid update
129029 GNSS position update

GNS 129025 Position, rapid update
129029 GNSS position update

RMC 129025 Position, rapid update
129026 COG & SOG, rapid update
129029 GNSS position update

NSR n/a

DSC

AUC n/a

AUQ n/a

AUS n/a

CUL n/a

DSC ang DSE 129808.DSC call information

ECI n/a

EPV n/a

FSS n/a

NAK n/a

occC n/a

SFI n/a

BNWAS

EVE n/a

BAM/INS

ALC 127001 Alert list

ALF 126983 Alert PGN

ARC 126208 Acknowledge group function

ACN 126984 Alert response

127002 Responsibility transfer PGN

HBT

n/a
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Annex B
(informative)

DSC remote control communication

B.1 General

Annex B concerns the support of remote control of multiple automated procedures as defined
in Annex C and Recommendation ITU-R M.493-14:2015, Annexes 3 and 4.

or—the—tntegratienbetween—+adio—andrRavigatonr—eguipmentinthe—way-thatmultiple
ed procedures including subsequent communication can be handled on, for\example,
an ECD|S using compliant DSC radios.

NOTE D|SC and DSE sentences from IEC 61162-1 only consider single received and transmitted DSC calls.

For symbol error rate test purposes only, DSC and DSE sentences shall be sufficient. [For test
purposegs, the transmitter/receiver(s) shall be controlled by FSS @nd SFIl senteng¢es and
simple ¢all messages are signalled for transmit and receive on"the applicable IEC 61162
interfacg. A valid symbol from IEC 61162-1 such as ? (HEX 3F) or _ (HEX 5F) is |used to
display symbols received in error.

B.2 Use of AUC

If the equipment cannot process an AUC command-request, the equipment shall geperate a
NAK sentence response providing an appropriate®reason code".

In the dase of the reason for generating the NAK is a result of a procedural or opgrational
warning| that can be resolved by a simple command (OK or CANCEL), the procediyre may
require the action to resolve this either.by HMI entry or by using the AUC sentence (operative
command).

The mapufacturer shall specify how to identify those NAK sentences from other sentences,
and the[options shall be described in the NAK sentence.

Any subsequent communication within a procedure, if allowed, shall be controlled by using the
FSS command.

B.3 Useof AUQ

The purpose of this sentence is solely the query for exifra informafion in automated
procedures.

It shall in no way change the status of any automated procedure.

B.4 Use of AUS

The AUS shall be broadcast to all upon any creation, state change or update of an automated
procedure in the equipment, including a state changing command from an addressed device.

Furthermore, the AUS sentence shall be transmitted in reply to a query.

Self-terminating procedures shall be reported with all available states, but shall not require
any control actions.
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B.5 Use of CUL
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The CUL sentence is periodically transmitted by the DSC equipment (at least each 30 s). The
CUL sentence is used by the receiving device to assure no AUS sentence have been lost. The
CUL provides condensed AUS information of the current active procedures. If no procedures
are active in the product, the sentence is transmitted with the number of active procedures set

to 0.

B.6 Use of OCC

The OCC is a supplementary sentence to resolve if multiple remote controllers exist in the

equipment. The OCC sentence is used to provide equipment occupation status. to

system.We priority _mechanism between mulliple conirollers may reside In
controllgrs.

The OC[ sentence shall be transmitted on a query.

Requesting control is done with the AUC sentence. If NAK is returned, the contrg

gained.

B.7 Use of EPV

The EPY sentence for command or report equipment property value is defined in IEC
Table Bl1 lists all mandatory properties that are required to be available in the EUT and their
property identifiers. Furthermore, the SFI sentencé*may be used to program frequen
the (MF[HF) watchkeeping receiver.

Table B.1 —(Property identifiers

e DSC
remote

| is not

51162-1.

cies for

izgonﬁ?f:g Property meaning Value range

0-300 Reserved

301 How this value is defined inifially is
defined by the manufacturer] (e.g.

Unique identifier? IEC 61162 talker or serial number).

Up to 10 characters

302 0000000000

MMSI 2000000000 to 7999999990

9820000000 to 9879999990

303 Manual nasition 10 digits in accordance with

' ITO-R.VMZ93

304 Manual UTC of position ?T(ljJi_g}i?t.slvli.n“ggcordance with

305 Send medical transport DSC messages 0: Disabled
1: Enabled

306 Send neutral crafts DSC messages 0: Disabled
1: Enabled

307 Automatic acknowledgement of polling DSC messages 0: Disabled
1: Enabled

308 Automatic acknowledgement of test DSC messages 0: Disabled
1: Enabled

309 Automatic acknowledgement of position request DSC 0: Disabled

messages

1: Enabled
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Property .
identifier Property meaning Value range
310 Automatic acknowledgement of individually addressed 0: Disabled
non-distress DSC messages
9 1: Enabled
311 Maximum distance (nautical miles) for sounding a two- 500 to 12500
tone alarm that does not self-terminate upon initiation of a
received distress automated procedure P
312 Automatic channel or frequency change 0: Disabled
1: Enabled
313 No activity time-out (seconds) for any non-automated 0: Never time-out
procedure activity ) ) .
Maximum value is decided b
manufacturer
314 No activity time-out (seconds) for non-distress DSC 0: Never time-out
automated procedure ) ) )
Maximum value is-decided b
manufacturer
315 No activity time-out (seconds) for received distress DSC 0: Never time-out
automated procedure ) ) .
Maximum Vvalue is decided b
manufactarer
316 No activity time-out (seconds) for communication 184 600
automated procedure
317 Maximum amount of simultaneous automated procedures ¢ -7 to 99
350-399|¢ Manufacturer specific properties
All othen Reserved
values

a8 |t shpuld always be possible to request the unique identifier, even when null is passed as unique identifier in
the BPV sentence.

Applles only to MF/HF equipment.
¢ Applles only to equipment that supports more-than the required minimum of seven.

4 Man(facturer defined properties shall be ‘documented in the manufacturer’s description.

B.8 Methods of testing.and required results

B.8.1 General

Testing [of the autemated procedure remote interface shall be done along with the applicable
clauses|in Annex-C where the automatic procedures are validated (see guidance in C.3.2).

The tesits outllned in Annex B reflect chosen scenarios where values for MMSI numbers,
frequen ] ' ] rbecause
of the actual test scenarios chosen by the test personnel The |mportant things to vahdate are
the sequence of sentences and that the information and states coincides with the information
and states shown on the display.

B.8.2 Standby information test
To validate the setup, options can be read out and modified from the remote interface.
Query for the options by applying:

$11CTQ,EPV*hh // for a MF/HF radio

$11CVQ,EPV*hh // for a VHF radio
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Validate all available options are reported on the remote interface as the following:

Continu

Change

$CVvEPV,R,CV,123,301,1234567890*hh // VHF talker with unique id ‘1
$CVEPV,R,CV,123,302,2193800070*hh
$CVEPV,R,CV,123,303,9999999999*hh

$CVEPV,R,CV,123,304,8888*hh

23’

b validation of all options according to Table B.1.

one or more options from Table B.1 using the EPV sentence:

bTIEPV,C,CT,456,311,1000%*hh // Ccommand to MF/HF with upique id ‘4

Validatg the response on the remote interface:

Attempt

SCTEPV,R,CT,456,311,1000*hh

to make an illegal change to one of the options from Table B.1:

bITEPV,C,CT,456,307,4*hh // Command te:MF/HF with unique id ‘456’

Validatg the negative response on the remote interface:

B.8.3

PCTNAK,II,EPV,456,11,FIELD 307; OUT OF RANGE*hh // (Example text)

Creating sending distress*automated procedure test

To initigte a designated distress,\the information shall be passed in an ECI sentence f
the AUQ sentence. This sequence shows what is needed to initiate an undesignated
on MF/HF and then cancel the ‘alert via DSC and finally voice cancel on all relevant ba

To initigte an undesignated distress on MF/HF, issue the following command (EU
receiver configured«2\MHz, 4 MHz and 8 MHz in this sequence):

$11AUC, 3By, ,,TTOTO0,*24 // transmit on 2,4 and 8 MHz bands

Validatq that the following sequence of commands is reflected on the remote interface

bllowing
distress
nds.

I watch

(values

may differaccording to testsetup):

$cTAvus,0,0,18,12,A,T,,,T00000,359,000000,A,0,E*20 // Transmitting on 2MHz
$CTECI,12,1234567890,12,07,09,1571200941,1309,1234567890,,S,E,0%77
$CcTDSE,1,1,A,1234567890,00,79311983*0A

$cTAuUs,0,0,19,12,A,T,,,UT0000,349,000010,A,0,*7E // Transmitting on 4MHz

$cTAus,0,0,20,12,A,T,,,UU0T00,338,000021,A,0,*6A // Transmitting on 8MHz

$cTtAus,o0,0,21,12,A,T,,,UU0U00,328,000031,A,0,%6A // waiting for ackn.
$CTFSS,0829100,0829100,m,0, ,0R*6E

$cTcur,1,1,27,1,0,0,21%29
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to cancel the distress on all relevant bands:

IAUC,0,,C,,,TTOTO00,*16 // Cancel on 2,4 and 8 MHz bands

that the following sequence of commands is reflected on the remote interface:

$CcTAUS,0,0,22,12,A,T,,,TUOUOO,,000000,A,0,E*16 // Cancelling on 2MHz
$CcTECI,16,1234567890,12,07,09,1571200941,1309,1234567890,109,S,E,0%4B
$CTDSE,1,1,A,1234567890,00,79311983%0A

$cTAvUs,0,0,23,12,A,T,,,CTOUOO, ,000010,A,0,%45 // Cancelling on 4MHz

$q
$q
$q

Indicate
$1
Validatg

$q

$q

et

Continu
B.8.4

B.2.4 ill
initiation
Then a
MF/HF,

The rec

// voice cancel

voice cancel has been done on 2 MHz and continue to feXxt band:

IAUC,O0,,V,,,,*1D // Go to voice cancel on’,next band

the response:

TAUS,0,0,26,12,A,V,,,VCOC00,,000112,A,0,*55 // 2MHz voice cancel]
// 4+8 maiting for voice

// cancel
TFSS,041250,041250,m,0,R*68 ~%// Tuned for voice cancel on 4MHz

C.

e until all used bands are;cancelled.
Receiving distress'automated procedure test

ustrates the process of receiving a distress call on VHF equipment, leadin
of a received distress procedure and the resulting output in the remote in

relay is sefit to a coast station and finally the history of received calls is quer
a simjlar-sequence shall be tailored.

eiving distress automated procedure is initiated when the EUT is receiving a

TAUS,0,0,24,12,A,T,,,CCOTO0,,000021,A,0,%56 // Cancelling on_8MHZz
TAUS,0,0,25,12,A,V,,,CCOCO0,,000031,A,0,%43 // cancelled Jwait T

TFSSs,0218200,0218200,m,0,R,0%*6E // Tuned for voice lcancel on 2MHz

or

ed,

j to the
terface.
ied. For

distress

alert fro

mine TE (i.e.):

Distress MMSI: 1234567890

Nature of distress is sinking

Distress Position: 57°12.7931°'N 9°41.1983’E
Time of Position: 13:09

Validate that a distress call is received and that the receiving distress automated procedure is

started:

$cvaus,pn,2,27,12,A,U,,,U,,000000,A,0,E*57 // Received distress (sinking)
$CVvECT,12,1234567890,12,05,00,1571200941,1309,1234567890,,S,E,2*7C
$cvDSE,1,1,A,1234567890,00,79311983*08
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Alternative 1:

The operator can chose to mute the sound and decide not to participate in the distress
communication:

$11AUC,2,,M,,,,*04 // Mute sound (status handled in ALF sentence)
$11AUC,2,Q,,,,,%18 // Quit procedure

If the EUT is designed to warn the operator before quitting a procedure which has not
achieved its purpose, validate

$CVYNAK TT AUC 1234567890,49 QUTT TNCOMPIETE? (Y/N)*37 // (Example fext)
$11AUC,2,,Y,,,,*10 // Confirm quit

Now observe the procedure terminates:
$qvAaus,p,2,27,13,Q,U,,,U,,000015,A,0,*07
Alternatjve 2:

Alternatjvely the operator can accept the call to participate in communication:

$11AUC,2,,A,,,,*08 // Accept call

Validatd that the communication link has been established and the main receiver is funed to
channel| 16:

$qvavus,Dn,2,27,13,A,X,,,U,,000020,A,0,E*59
$dvFss,9000016,,d,0,R,2%*59 //STuned for voice on channel 16

Relay the call to a coast station (MMSI0012345670) via remote interface:

$11AUC,2,,F,,,,E*¥4A [/ TInitiate a distress relay
$11ECT,20,0012345670,%2,05,00,1571200941,1309,1234567890, ,R,E,2%68
$11DSE,1,1,A,0012345670,00,79311983*1C

Validatg the response.~The EUT has now initiated a new automated procedure for the relay
call:

$qvAuUS+D,3,28,12,A,U,,,U,,000000,A,0,E*59 // Relay creates new pro¢edure
$qvECT /20,0012345670,12,05,00,1571200941,1309,1234567890, ,R,E,3*7C
$qvDSE.1,1,A,0012345670,00,79311983*08

Request the active procedures:

$11AUQ,,Q*14 // Request status of all active procedures

Validate the response (two active procedures):

$cvaus,n,2,29,12,H4,U,,,U,,001902,R,0,*0C // Received distress (on hold)

$CKA§S,D,3,30,12,A,U,,,U,,000038,R,0,*OD // Relay (active waiting for
ackn

Request the received calls pertinent to the received distress automated procedure initiated:

$11AUQ, ,H*OD // Request history of DSC calls for procedure
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Validate the response (in this example, at least five distress calls have been received for the
procedure):

$CveECI,12,1234567890,12,05,00,1571200941,1328,1234567890,,S,E,2*7F
$cvbse,1,1,A,1234567890,00,79291979*04 // last received call

$CveECI,12,1234567890,12,05,00,1571200941,1313,1234567890,,S,E,2*77
$cvbse,1,1,A,1234567890,00,79371989%04 // 2nd repeat of call

$CveECI,12,1234567890,12,05,00,1571200941,1309,1234567890,,S,E,2*7C
$cvbse,1,1,A,1234567890,100,79311983*39 // Initial call

Finally 1|he operator can chose to acknowledge the distress and take over the commander role:

Observe receiver is tuned to channel 16:

Acknowl|edge distress procedure:

If the

validate

Now observe the procedure state.changes:

$cvaus|p,2,27,13,A,X, ,,A,,002015,A,0, *0C

B.8.5

$11AUC,2,A,,,,,*08 // Activate distress procedure

$qvAaus,Dp,2,27,14,A,X,,,U,,000000,A,0,E*5C
$dvFss,9000016,,d,0,R,2%*59 // Tuned for voice‘om channel 16

$11AUC,2,,K,,,,*02 // Acknowledge the.distress (no expansion needed)

EUT is designed to warn the operator before permitting to take over a distresg event,

$QVNAK,II,AUC,1234567890,49,PERMITTED BY COAST? (Y/N)*13 // (Example text)
$11AUC,2,,Y,,,,*10 // Confirm quit

Create sending non-distress automated procedure test

This sanario shows'the sequence of initiating an individual safety call to a ship statjon. For

VHF, si

The renjate operator initiates a safety call on HF in the 6 MHz band to another ship:

ilar seenarios shall be tailored:

$11AUC,,C,,063120,,,E*7B // transmit on 6 MHz distress frequency

$11ECI,20,1234567890,08,09,26,062150062150,,,,R,,*18

Validate the procedure status:

$cTAvUSs,s,5,1,08,H,u,063120,,,,000000,A,0,E*20 // Transmitted on hold

$CTECI,20,1234567890,08,09,26,062150062150,,,,R,,5%¥39 // DSC call

The called ship acknowledges the call. Validate this:

$crAus,s,5,2,08,H,A,063120,,,,000023,A,0,E%36 // Acknowledged
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$CTECI,20,1234567890,08,09,26,062150062150,,,,B,,5%29 // DSC ack
Accept communication:
$11AUC,S5,,A,,,,*0F // Accept call
Validate the communication link is established:
$ctAaus,s,5,2,08,A,%,063120,,,,000023,A,0,%63 // Link for comm.

$CTFSs,0621500, ,m,0,R,5*5B // Tuned for voice comm on 6215 kHz

B.8.6 Receive non-distress automated procedure tests

The sequence shown is for the reception of a group call on VHF. For MF/HF, similar s¢enarios
shall beltailored.

A groupjcall is received from TE which requires voice announcement on(MHF channel {10:
bCVAUS,R,2,17,00,H,U,,,,,000000,A,0,E*1D // Receéived non-distress
//*on hold
pCVECI,14,1234567890,00,00,26,900010,,,,S,%2*%33 // Request annoync.
// on ch. 10
The remote operator accepts the communication:

fIIAUC,2,,A,,,,*08 // Accept<call

Validatqg the following indication that, link is established on the channel:
bCVAUS,R,2,18,00,A,X,},,,000023,A,0,*%52 // Link for comm.
bCVFSS,9000010,~d30,R,2*5F // Tuned for voice comm on channel 10

Next, the sequence_ is -shown for the reception of a position request following the ajyitomatic
acknowledgement of'the request.

Make suUre therautomatic position acknowledgement is enabled:

22 20
=J

c—C 1 O L0 Vavi
VyC,,CV, Ltz J, JUJ Z

1 P s | PRI + ] 1 adaamant
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$CveEPV,R,CV,123,309,1%02 // EUT reply

Make the EUT receive a position request from TE. Observe:
$cvAaus,r,3,1,08,H,u,,,,,000000,A,0,E*23 // Start received procedure
$CTECI,20,1234567890,08,21,26,9999999999,8888,,,R,,3*35 // DSC RQ

Observe the following on the remote interface, and that the position acknowledgement is
received on the TE:

$cvAaus,r,3,2,08,R,A,,,,,000001,A,0,E*2F // Auto-acknowledge procedure

$Ccvecr,20,1234567890,08,21,26,1571200941,1309,,,B,E,3%65


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 61097-3:2017 © IEC 2017 - 69 —
$cvbse,1,1,A,1234567890,00,79311983*08
Wait at least 30 s and observe that procedure is not listed anymore in CUL sentence.

B.8.7 Communication automated procedure test

This scenario initially is in standby. For MF/HF, similar scenarios shall be tailored.

The remote operator has just acknowledged an individual call with subsequent communication
on channel 12. The state is exemplified as follows:

$CVAUS,R,2,60,00,A,A,,,,,000000,A,0,E*00 // Received non-

// distress.active
pCVECI,20,1234567890,00,00,26,900012,,,,B,,2%27 // “Ackn. |comm.
// on ch. 12
bCVFSS,9000012,,d,0,R,2*5D // Stand-by on channel 12
pcvcurL,1,1,28,2,¢,1,47,R,2,60%60

The sulbsequent communication is now on channel 42/ The parties now agree t¢ select
channell 10 for communication:

bII1FSS,9000010,,d,0,C,*69 // Selec¢t channel 10
Validatg the change is reflected on the remotée interface:
bcvaus,c,3,1,,A,,,,,,000000,A,0,*23 // Communication procedure crpated
bCVFSS,9000010, ,d,0,R\3*5E // Stand-by on channel 10Transmissfion on
// the channel is done on the actiVe
// procedure:

bIIFSS,9000006,,d,9,R,3*45 // Transmit on channel 10

The remote @©perator choses to put the communication automated procedure on hold:

FEFSST90000 055 05 R 35—/ Stand=by omr—chammet+310
$1IAUC,3,H,,,,,*00
Transmission on the channel is now not allowed:

$11FSSs,9000006,,d,9,R,3%45 // Attempt transmit on channel 10
Transmission on the channel is now not allowed:

$CVNAK,II,FSS,123,11,TX NOT ALLOWED*0A // (Example text)
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B.8.8 Multiple automated procedures test

This scenario initially has an active ongoing non-DSC communications automated procedure
with communication on VHF channel 6. For MF/HF, similar scenario shall be tailored.

Validate the state:

$cvcuL,1,1,27,1,C,1,47%26
$CVFSss,9000006,,d,9,R,2*52 // Voice transmitted on channel 6

An individual call is received from TE which requires subsequent communication on VHF.
Validate:

$dvAaus,rR,2,59,00,H,U,,,,,000000,A,0,E*17 // Received non-distress\ ¢n hold
{EVECI,20,1234567890,00,00,26,900010,,,,R,,2*35 // Request camm: [on ch.

The remote operator decides to acknowledge the call, but proposes another channel for
communication. Apply the sentences:

$11AUC,2, ,A,,,,E¥4D // Acknowledge with new channel\proposed
$11ECT,20,1234567890,00,00,26,900012,,,,B,,2%32 //~Ackn. comm. on ¢h. 12

Validatg the response:

$qvAUS,R,2,60,00,A,A,,,,,000000,A,0,E*00 //“Received non-distress active
$qvECI,20,1234567890,00,00,26,900012,,,,B¢,2%27 // Ackn. comm. on ¢h. 12
$qvFss,9000012,,d,0,R,2*5D // Stand-byyon channel 12
$qvcur,1,1,28,2,¢,1,47,R,2,60%60

The renjote operator decides to activate therariginal non-DSC automated procedure:
$11AUC,1,A,,,,,*0B

The eqdipment may respond:

$dvAaus,R,2,61,00,H%A,,,,,000345,A,0,*%4F // Procedure 2 on Hold
$dvaus,c,1,62,,A,X,,,,,,A,0,%4C // Procedure 1 active
$qVFSss,9000006%+d,0,R,1*5B // Channel defined by procedure

Finally |the remote operator choses to terminate the received non-distress automated
procedure:

$11AC,2,Q,,,,,*18

The equipment may respond:

$CvAUS,R,2,63,00,Q,A,,,,,000355,A,0,*55 // Procedure 2 has terminated

$cvcuL,1,1,32,1,C,1,62%25 // Single procedure Teft
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Annex C
(normative)

Interface and automation requirements,
methods of testing and required test results

C.1 General

Annex C covers the minimum level of software automation, operational simplicity, and
interface conS|stency requwements for shlpborne fixed mstallatlons for digital selective calling
equipment-as—spec =Ya =Yala s Q3 045 < ex, 3, and
Annex 4.

Annex € describes the internal operation of the equipment. The manufacturer-shall bg aware
that simple language or graphics shall be used in the user interface. This\language ghall be
readily inderstood by the mariner required to carry this class of equipment: For instapce, the
interfac¢ shall use terms such as "OK" or "Cancel" instead of "terminate)procedure”, |and "all
ships" instead of "format 116", and "radio telephone" instead of "telecommand J3E", and use
labels such as "Calling station 567555454" instead of "Sendifg non-distress aufomated

procedure".

Perhapg the most important issue concerns an implied _eéxpectation for the use of the term
"automgted procedure" as used in this document to appgar in the user interface. The term
"automgted procedure" describes the set of algorithms that are used to encapsulatg all the
activities necessary to perform multitasking, DSCyand non DSC communication events. The
operatof does not need to know anything about the existence of automated procedures in
order to| operate a radio that makes use of these algorithms. Though this document refers to
items sych as the "sending distress automated procedure", such language shall not agpear on
the usef interface of the equipment.

C.2 Naming convention of DSC message types

A naming convention is used that is based upon how the messages are handled in soffware or
by the automated procedures. This approach organizes the DSC messages into twjo major
sets; DBC messages that‘contain the distress information (distress DSC messaggs), and
those thlat do not (non-distress DSC messages).

Within the non-distress DSC messages, the operator generally has the option to spgcify the
addressing mode’ or destination (format), the priority (category), the type of subsequent
communication or activity (telecommand), and the frequency or channel (frequency mgessage)
paramefers./Certain DSC messages require a fixed set of these parameter combinatigns, and
these DSCmessages trave beenmrygivenrthemamestestpositiomrequest,—group,—ndividual
routine, medical transports, and neutral craft. The remaining DSC messages are denoted as
"general" when necessary.

C.3 Test setup

C.3.1 General

If the EUT is not an integrated radio and controller, the controller shall be provided with a
compatible watch receiver, general receiver and transmitter whose transmitter output shall be
fed into an artificial antenna.

The TE shall consist of a controller and certified RF equipment that may be integrated or
separate but as a unit shall be capable of functioning as an operational DSC station
supporting automated procedures. It is assumed that the RF equipment, for example the
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transmitter, general and watch receiver, all have the necessary stability, sensitivity, and
accuracy that they would satisfy all the requirements for marine RF equipment as defined in
associated IEC standards except for the marine environmental conditions. Thus it is assumed
that, when the TE is to transmit a DSC message, all the RF properties of the transmitted
signal are appropriate for marine VHF or MF/HF (as the case may be) DSC equipment. The
purpose of this TE equipment is to test the DSC functionality, support functionality, and the
man-machine interface of the EUT.

The output of the TE transmitter is fed into an artificial antenna but also provides enough
signal strength to the EUT receiver equipment to simulate those signals experienced in
operational practice. The exact level is not critical. The only exception to this situation is for
the prioritised wait test In thls case, the test faC|I|ty WI|| need to assure the S|gnal strength
reaching—the c = T etve vity—tev D dBuV)
as spec fled in thls document.

The TE(shall be compliant with the automated procedures with the addition/that the jsending
distress|procedure shall be able to be terminated without invoking the distresscancel.

The TH shall be able to operate automated procedures for received DSC messages
addressled to other stations as if it were the other station (so-called-"snooping").

The TE [shall be able to compose DSC messages with arbitrary values in the 7-bit infqrmation
symbolq and/or three bit zero count for the purposes of error testing.

The TE| shall be able to compose DSC messages ‘compatible with previous vergions of
Recommendation ITU-R M.493.

The TE(shall be able to display the numericalkvalues of the symbols in both the DX |and RX
positiong of the received DSC messages.

The MMSI of the TE shall be able to~be changed while the TE is engaged in handgling an
automafed procedure such that all subsequently transmitted DSC messages use the newly
defined [MMSI as the self-ID in ord€r'to play the role of multiple stations.

The TH shall have operator programmable channels (scan rate, pause, TX and RX
frequencies, waveform) fer'both the watch receiver, general receiver and transmitter.

The TE[shall be ahle\to transmit the following test signals: a continuous dot patterr}, and a
continugus repetition of a DSC message.

The TE|shall be able to provide the time in milliseconds between the stopping of a t¢st DSC
signal snnt from the TE on a given DSC channel and the sendlng of a DSC signal sent by the
EUT on - be able to
insert perlods of S|Ience into an otherwise continuous DSC S|gnal The duratlons of this period
of silence need to range from 0 ms to 10 000 ms in at least 10 ms steps.

At all times the TE shall monitor received DSC messages from the EUT. Inconsistencies of
DSC messages initiated by the EUT with that of Table A1-4 of
Recommendation ITU-R M.493-14:2015 shall be reported. Inconsistencies of all other DSC
messages with the anticipated formats shall be reported.

The TE shall be capable of reading and stimulating the BAM alert signalling interface as
described in 4.7.

The TE shall be capable of reading and stimulating the remote automated procedure interface
as described in Annex B and Annex N.
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C.3.2 Test methods

Each test in this Annex begins with a set of instructions for placing the EUT and TE in the
desired states. These instructions may consist of configuring the equipment as well as
performing operations on the equipment. The personnel shall then be asked to verify that a
list of conditions is true. Passing the test requires that all the conditions specified in the list
can be verified.

Most of the instructions and verifications that are asked of the test personnel involve actions
that the intended operator will need to perform in real life. The actions that fall into this
category are denoted by a raised circle (®). Thus, it is expected that these actions should be
relatively easy to carry out. Given that the purpose of this test standard is to assure a

bl ist t d t fri dl H t _diffi 14 f trati i
reas onab+y—6eRsIsteh+—ahRa—opeiator—HeRay—8ivHoRMBR-—aHHEHHHES—OoF—HUSHAHORS vith the

oot

EUT in performing items marked by the raised circles shall be noted.

In som¢g special frequently recurring cases, "verification" shall require extra actions that shall
be taken by the test personnel each time the case appears. These cases, and“their additional
instructions, are listed below:

a) wherever the "display of a warning" is to be verified, the test personnel shall check for the
proger warning and check to see that they can go back to, the stage of the prpcedure
where the action was taken that caused the warning;

b) when the "verification" is to make certain that an operator*option is not available, either
ther¢ is no visible means to perform the option, or, if there is a visible menu item]) button,
etc.,|the test personnel will be unable to perform thesoption when attempting to selgct it;

c) whenp it is required that an alarm can "only be silenced manually", it is sufficient to pee that
the alarm does not stop after a period of two mifutes;

d) whep an alert or warning shall lead to a BAM alert (warning or caution) as spectified in
Tablle 8, the appearance of the ALF sentence shall be validated and checked with the
requirements as defined in 4.8;

e) whep an automated procedure is created or changes state, it shall be verified thg correct
statys of the procedure is reported-via the AUS sentence along with the appropriate ECI,
DSH and FSS sentences as exémplified in Clause B.8;

f) whep operator options are\available and tested, the selection of at least one ¢f these
options shall be performed via the AUC sentence (see Clause N.2), and valigate the
selegtion is be reflectedion both display and via the AUS sentence in parallel.

C.4 Non automated features

NOTE CJause C4.describes the features of the equipment that are necessary to assure compliance to fhe ITU-R
DSC fungtionalitysstandards and support a smoother operation of the automation algorithms, but are not directly
related to[thg automation algorithms.

C.41 Non automated features requirements
C.4.11 Own-MMSI

The EUT shall have facilities for entering and storing its own 9-digit MMSI with the 10t" digit
set automatically to 0 in its use in any DSC message unless the equipment is designed to use
the 10th digit in accordance with Recommendation ITU-R M.1080; the factory default for this
value shall be some indicator to the equipment that it is invalid.

Once an own-MMSI is entered, this number shall not be able to be edited by unauthorized
personnel; the entry may be protected by a password combination, but if so, the password
combination shall not be available in any of the printed documents.

No DSC message shall be able to be sent or received without the proper entry of a valid own-
MMSI since all DSC messages contain this number.


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

- 74 - IEC 61097-3:2017 © IEC 2017

If there is no valid own-MMSI entered, on power up the EUT shall sound a warning alarm and
display the reason for the alarm and the means to silence it. The aural alarm may self-
terminate. Until an MMSI is entered, the EUT shall display at all times that "there is no MMSI
entered, DSC is disabled, your distress button will not work" or equivalent.

The own-MMSI shall be displayed on screen or via some other electronically controlled device
and shall be visible at top level while in standby.

C.41.2 UTC time

The EUT shall display the current UTC time and it shall be visible at top level while in standby.

C.4.1.3 Own position
To enaljle updating of position:

a) the EUT shall have facilities for manually entering the ship’s position;
b) a wgrning shall occur when no position data is received within 1 mincat-start-up of the EUT;

c) if pgsition data is being updated automatically, an alert shall (sound if no updating is
recefjved after a period of 10 min that can only be silenced manually or by the recgption of
new| position data — the displayed reminder or error messdge that says the aditomatic
position data is "offline" shall remain until the position datalis updated;

d) if the ship’s position information is older than 4 h, antalert shall sound that can|only be
sileniced manually or by the reception of position data.er entry of new position infofmation,
a digplayed reminder shall remain until the position information is updated;

e) if thj ship's position information is older than 23;5 h, the position information values shall
be drased, an alert shall sound that can only<be silenced manually or by the recgption of
position data or entry of new position information, a displayed reminder shall rempgin until
the position information is updated.

The latgst position information, time of\that position information, and source of that [position
informafion shall be displayed on the EUT and visible at top level while in standby.

C4.14 Group MMSI
Facilities shall be provided-to permit the operator to program and store at least 2P group

MMSIs fo enable the equipment to recognize DSC messages addressed to either the ship's
MMSI of the group MMSis.

C.4.1.5 DSC message composition

The eqliipment shall provide factory default values for all non-distress DSC messages as
specified“in“f/Recommendation ITU-R M.493-14:2015, Annex 3, and summarized in Figure D.1
for all parameters where the operator has the option to select or enter more than one value
and has not already done so.

The default values for the distress relay on behalf of someone else (DROBOSE) shall be as
given in Table D.1.

The default values for the operator-composed distress alert shall be the default distress alert
as specified in the sent distress automated procedure.

An MMSI that does not have 9 digits or the "unknown" indicator is invalid.

The "unknown" indicator shall only be able to be used for the MMSI of the vessel in distress
when composing a DROBOSE.

No DSC message shall be able to be sent that has an invalid parameter.
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For simplicity of the user interface:

a)
b)
c)
d)

e)

For data entry:

a)
b)

c)

d)

the DSC message composition interface shall be such that the operator needs no user
manual to initiate the desired DSC message,

it shall require a maximum of two keystrokes, button pushes or actions plus the entry of a
destination MMSI for the operator to send the default (routine individual) DSC message
from standby,

parameter descriptions and terms shall be provided in plain language,

all parameters of the DSC message that do not require an operator choice shall be
entered automatically,

as described in Recommendation ITU-R M.493-14:2015, Annex 3, operational guidance
and/or prompling shall be provided for the enitry of any necessary parameters of the DSC
mespage if these parameters and/or their values are not plainly visible from context or on
the display.

the equipment shall only allow the operator to compose and send DSEC messages fthat are
comppliant with the latest version of Recommendation ITU-R M.493;

ackriowledgements shall not be independently composed by the’/operator but are handled
by the automated procedures,

thejquipment shall provide the operator with the choice of specifying the geographic area
parameters as either a circle of radius "r" about a centre point or the traditional |atitude-
longjtude Mercator box and northwest corner point 6r about a centre point,

the equipment shall convert and round the radius-centre point entry according to the
algofithm given in Annex E.

The eqyipment shall provide an automatic determination of the channel and or frequepcies of
subseqyent communication according to the algorithm given in

Recommendation ITU-R M.493-14:2015~Annex 3, and summarized in Annex F.

The autpmated channel selection shall be able to be overridden.

It shall hot be possible to select a distress channel for subsequent communications for DSC

messagps of priority routine.

The eqyipment shalltautomatically set the dot pattern length to 20 bits for all DSC me¢ssages
on VHF}| and on MF/HF all DSC messages addressed to a coast station and all non{distress

acknowledgements.

Furthermafe;-MF/HF equipment shall automatically set the dot pattern length to 200 bits for all

transmiited"DSC messages for:

distress alerts;

distress acknowledgements;

distress relays addressed to a geographic area;

distress relay acknowledgements addressed to all ships;

all calls addressed to a ship station other than messages addressed to a coast station or
all individual acknowledgements with format specifiers 120 and 123.

C.4.1.6 Transmission of DSC messages and prioritised wait

If the channel is free after the transmitter has powered up, the transmission shall begin
immediately. If the channel is not free, and the DSC message is a distress alert, the alert shall
be transmitted as soon as the channel becomes free or after 10 s on MF or HF or 1 s on VHF,
whichever occurs first (the 10 s and 1 s values are approximate average times for HF and
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VHF DSC messages, respectively.) Prioritised wait applies to each new frequency of a multi-
frequency alert attempt. For all other DSC messages, the equipment shall wait for the channel
to become free and then the equipment shall delay transmission of the DSC message for a
specified wait time.

The specified wait time shall depend upon the message type and priority. Distress DSC
messages (except for alerts), urgency, safety, routine and test DSC messages shall wait one,
two, three, and four "fixed" units of time plus a random addition described below, respectively,
before attempting to transmit. Transmission occurs if, and only if, the channel is still free after
this wait time has elapsed, otherwise the process is repeated.

The fixed "unit" of time shall be 100 ms on MF and HF, and 50 ms on VHF. The randomly
generatged component shall be some positive integer with resolution in milliseconds Ietween

zero and the fixed interval. The random component serves as a tie breaker when
DSC mé¢ssages of the same priority and type are waiting to be transmitted. JFhe r
generated part of the wait time shall be recomputed for every transmission attempt.

multiple
ndomly

For exgmple, on HF, the random interval would be some positive integer of milliseconds
between 0 ms and 100 ms, for example, 56 ms. Thus, the wait time for a routipe DSC
messagg in this example would be 456 ms for the first attempt. If the*channel was onge again
busy affer the wait time expired, the new wait time might be 417, m's for the second attempt,

etc.

c.4.1.7 Reception of DSC messages

The dedicated HF watch receiver shall be set at the factory to scan all six distress frequencies;
if this setting can be changed by the operator, the 2\WIHz, 8 MHz, and one other band |shall be

included.

For megsage detection and decoding:

a)
b)

c)

d)

e)

the PSC message detection and decoding shall follow the flowchart given in Annex G,

the feceiver shall not require a~dot pattern preceding the phasing sequence for correct bit
phasing and unambiguous determination of the positions of the characters within a DSC
mesfsage sequence,

the fdecoder shall usesword recognition for the purposes of word synchronization (Word
syndhronization is the_stage at which the decoder is able to recognize that the dof pattern
has completed and‘the 10-bit words of the message have started),

on MF/HF, the decoder shall stop the scanning of the dedicated watch receiver only if the
length of the dot pattern preamble is greater than 20,

upon ward synchronization, the decoder shall use the 3-bit zero count to check the 7-bit
inform@ation content of all received words. The 7-bit symbol shall be considered redeived in

erro ftha 3. hit zarn caount ic incarrant
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the decoder shall reject the message if the format symbol cannot be received in any of its
four positions error free,

the decoder shall reject the message if the error-free format symbol does not have a value
allowed by Recommendation ITU-R M.493 unless the equipment is specifically designed to
handle other values,

if the format symbol is either distress (112) or all ships (116), the message shall be
rejected if the format symbol is not received correctly at least twice in either the DX or RX
position,

for those words that are sent duplicated in the five-word time diversity pattern, the symbol
shall be considered received in error if both of the symbols are received in error or both
are received error free and are not equal,

the message shall be rejected if the format symbol is not distress (112) or all ships (116),
and all five address symbols are not received correctly or if the address indicates that it is
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C.4.1.8 Alarms

Alarms ghall have both a visual and aural component.

not for this station (it does not contain the station MMSI or group MMSI or the station is
not in the specified geographic area),

the equipment shall compute a local ECC if a set of received information symbols can be
obtained error-free,

if the DSC message is a distress alert, the equipment shall follow the decoding techniques
for each individual message and successively attempt to correct any information
characters received in error in previous messages with the corresponding correctly
received characters in the latest message,

the decoder shall recognize the end of sequence pattern as the termination of a standard
DSC message, regardless of what follows, and shall be able to decode the standard part
of the message,

equipment that supports the Recommendation ITU-R M.821 extensions shall he|able to
decqde the standard part of the DSC message even when the extension is'recgived in
errof,

if onle of the four end of sequence symbols is not received error free aththe end of the
standard DSC message, the message shall be rejected. However, if the end of sgquence
charjacter is received correctly at the end of the enhanced extensioh;ythe equipmgnt shall
not be prevented from using the latter end of sequence symbol to.identify and acgept the
standard (and thus entire) message.

Any alarm that initiates for the purpose of getting thie operator’s attention shall proyide the

reason for and means to terminate the alarm.

Alarms shall be initiated for the reasons given in Table H.1.

The means to terminate the alarms are_given in Table H.1.

The "twp-tone" and "urgency-sound’ alarms shall not be able to be disabled.
The default aural alarms are.given by Table H.2.

Some alarm tones may _be customized by the operator as shown in Table H.2.

C.4.2 Non automated features tests

Cc.4.21 General

The tests™and set ups marked with a raised circle (®*) are actions that an operator will most
likely have to perform in real life. Thus, these items are expected to be easy to perform. The
test personnel are to note any difficulties or frustrations in performing these actions in the test
report. The tests noted here are a sample selection of test sequences. The test house may
use additional test sequences for improved coverage of the system capabilities.

C.4.2.2 Own-MMSI tests

Cc.4.2.21 Purpose

These tests check that DSC messages cannot be sent or received, and an alarm sounds on
power up if there is no valid own-MMSI entered in the EUT and that the own MMSI is properly
protected and displayed.

C.4.2.2.2 Method of test and required results

Power up the EUT before entering a valid own-MMSI. Verify that:
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a)
b)

c)

d)
e)
f)

Send a default distress alert from the TE \/prify that-

g)

Send a PROBOSE from the TE addressed to all ships or an area. Verify that:

h)
i)
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a warning alarm sounds upon power up,

the reason for (there is no own-MMSI entered and one will be unable to send a distress
alert or any other DSC message until a valid own-MMSI is entered) and the means to
silence the alarm are displayed,

subsequent to the alarm, a displayed message remains stating that "there is no MMSI
entered, DSC is disabled, your distress button will not work" or equivalent,

one is unable to send a default distress alert attempt using the dedicated distress buttone,
one is unable to send a non-distress DSC messagee,
one is unable to send a DROBOSE-e.

the EUT does not respond to the DSC message (no automated procedure is started).e

the EUT does not respond to the DSC message (no automated procedure is started).e

the EUT does not initiate a DSC automated procedure when anyAUC sentences initiating
a D$C automated procedure is entered (e.g., but responds with-a NAK sentence).

Follow the manufacturer’s instructions to enter an own-MMSI@nd enter an own MMS|. Verify

that:

i)
k)

1)

m) the MMSI is properly transmitted when sendinge a default distress alert.

n)

C.4.2.3 Own position tests

NOTE A|l remaining tests assume that a valid own MMSI entry is made in the EUT.

C.4.2.3/1 Purpose

the MMSI is displayed on the screen or in some othergontrolled electronic device,

the [operator is unable to change the MMSI without consulting the manufactirers or
authorized source,

aften shutdown and re-power up, the MMSLis still present and properly displayed,

the EUT does initiate a DSC automated procedure when an AUC sentence initiating a DSC
automated procedure is entered.

This tesfts checks that\the EUT provides manual and automatic means of updating the |position,
that the| proper alarms are sounded when the position has not been appropriately ypdated,

and tha{ the latest position and UTC time of that position are displayed.

C.4.2.32 Method of test and required results

Connect an automatic position updating device to the EUT. Place the EUT in standby. Verify
that:

a)

b)
c)

d)
e)
f)

g)

the position and time of the position is displayed on the screen or some other electronic
device,

the source of the position is displayed on the screen or some other electronic device,

the position and position-time properly updates when an automatic positioning device is
operating,

there is a means to enter the position manually and override automatic position entry®,
it is possible to enter an "unknown" value or indicator®,

when the position is manually entered®, the new value, time, and source of that value is
displayed,

a warning alarm sounds 10 min after the automatic positioning device is disabled,
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h) the reason for and means to silence the alarm is displayed,

i) the alarm automatically ceases when the automatic positioning device is enabled,

j) the alarm sounds again 10 min after the automatic positioning device is disabled,

k) the alarm can only be silenced manually,

[) upon silencing® the alarm, a message remains stating the automated updating is offline or

equi

ivalent,

m) a warning alarm sounds if the position is not updated after 4 h,

n) the

reason for and means to silence the alarm is displayed,

o) the alarm can only be silenced manually,

P) upol‘gm*mmﬂ—ﬂmmmmm
q) the position is not erased,

r) a wdgrning alarm sounds if the position is still not updated after 23,5 h,

s) the

fleason for and means to silence the alarm is displayed,

t) the Ilarm can only be silenced manually,

u) the

osition value is erased (set to unknown or some equivalent),

v) upon silencing® the alarm, a message remains stating the position is older than 23

has
w) the

been erased,
JTC position-time values show that it is unknown.

Turn offf the EUT and disconnect the automatic position updating device from the EU

turn on

C.4.24
C.4.24
C.4.24

he EUT. Verify that an alert sounds within 1 min from turning on the EUT.

DSC message composition
i Default specifications for.non-distress DSC message tests
1.1 General

The defpult non-distress DSC meSsage is format individual, priority routine, and sub

commu
manufa

nications radio telephone; "However, the initialisation to this default assumes
turer has only provided the minimum number of top level menu items or bu

equivalent in the interfacellt'is permitted for the manufacturer to provide further entry
at top level further reducing the operator selections at the next level. Such enhan
shall be[taken into aecount when assessing subsequent levels.

C.4.24

This te

1.2 Purpose

5t checks that the proper default values are entered into the non-distre

messagge \parameters and that the priority (category) value is reset to the default val
time the composition option is selected.

C.4.2.4

5 h and

T. Then

sequent
that the
ttons or
options
tements

5s DSC
le each

1.3 Method of test and required results

Power up the EUT and select the option to send a non-distress DSC message®. If there are
several selection options at top level, choose the "individual" addressing (if present), "routine"
priority (if present) and "voice/phone" subsequent communications (if present). However, the
manufacturer may have designed the interface such that it takes but one action by the
operator to select the default individually addressed DSC message of routine priority to
establish voice communications. Have the TE in standby. Verify that:

a) itta
b) itta

kes only a single action® to initiate the composition of this DSC message,

kes only a single action® to return to standby,

c) all the parameters of the DSC message are visible or able® to be viewed before sending,
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g)
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the parameters of the DSC message the operator may select are described in plain
language,

there is some indicator that the MMSI is invalid,
it takes only one additional action to start the sending of this DSC message,

an error is displayed stating that an MMSI needs to be entered when trying to send® the
DSC message.

Enter the MMSI of the TE and send the DSC message from the EUT®. Verify that:

h)
i)
i)
k)
1)

m) on VHF, the working channel is any channel but 16 on the TE.

the DSC message is received on the TE,
the priority of the DSC message on the TE is "routine",

the subsequent communication on the TE is "telephone”,
on MF/HF, the DSC message is received on 2 MHz on the TE,
on MF/HF, the working frequencies are in the 2 MHz band on the TE,

Without|restarting the EUT, select the option to send a non-distress;DSC message® | set the
priority fo urgency®, return to standby®, and reselect the composition option®. Verify [that the

priority has been reset to "routine".

Select the option to send an individual call of routine priority, enter a group MMSI whigh starts
with "0"| followed by the three digits of a MID. Verify thatythe composing message has been

changed to a group call which has the format specifier 414 automatically.

C.4.242 Defaults for the DROBOSE tests

C4.24p21 Purpose

This tedt checks that the proper default-yalues are entered into the fields for the DROBOSE
and thal the appropriate default values(are reset each time the composition option is sglected.

C.4.242.2 Method of test-and required results

Power Up the EUT and select the option to send a DROBOSE®. Have the TE in standby.

Verify that:

a) it takes only a singlé action to initiate the composition of this DSC message®,

b) It takes only a‘single action to return to standby®,

c) all the parameters of the DSC message are visible or able® to be viewed before sepding,

d) the parameters of the DSC message are described in plain language,

e) ther frrati TOTT 1S ~entered
coast station MMSI is not pre-configured,

f) it takes only one additional action to start the sending of this DSC message,

g) an error is displayed stating that an MMSI needs to be entered when trying to send the

DSC message® if a pre-configured Coast station MMSI is not already present.

Enter the MMSI of the TE (configured as a ship station) and send the DROBOSE from the
EUT®. Verify that:

h)
i)
i)
k)

a warning is displayed stating one should direct this DSC message to a Coast station
(send anyways),

the DROBOSE is received on the TE (but do not acknowledge),
the MMSI of the vessel in distress is "unknown",

the nature of distress is "undesignated",
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[) the position of the vessel in distress is "unknown",

m) the UTC time of the position of the vessel in distress is "unknown",

n) the subsequent communication on the TE is "telephone",

o) on MF/HF, the DSC message is received on 2 MHz priority band on the TE.

Without restarting the EUT, select the option to send a DROBOSE?®, set the nature of distress
to "sinking"® and enter any appropriate values for the position®, time of position®, and MMSI

of the vessel in distress®, exit the composition option®, and reselect the option to send a
DROBOSE?®. Verify that the parameters are reset to their default values.

C.4.243 Defaults for the composed distress alert tests

C.4.2431 Purpose

This test checks that the proper default values are entered into the fields for the distrgss alert
when the operator chooses to compose the alert prior to using the dedicated’distres$ button
to initiate the sending distress automated procedure.

C.4.243.2 Method of test and required results

Power 4p the EUT and select the option to send/compose a disfress®. Turn off any jposition
updating. Have the TE in standby. Verify that:

a) it takes only a single action to initiate the composition af this DSC messagee,
b) it takes only a single action to return to standbye,

c) all the parameters of the distress alert are visiblé-or ablee to be viewed before senling,
d) ther¢ is no way to send the distress alert without using the dedicated distress button.

Press tHe dedicated distress button and sepnd the distress alert attempt®. Verify that:

e) the distress is received on the TE,

f) the MMSI of the vessel in distress-is that of the EUT,
g) the mature of distress is "undesignated”,

h) theI

i) the UTC time of the position of the vessel in distress is that of the EUT,

osition of the vesselin distress is that of the EUT,

j) the subsequent communication on the TE is "telephone”,
k) on MF/HF, the.distress alert attempt was sent on all six distress frequencies.

C.4.244 Valid destination address tests

C.4.2.441 Purpose

This test checks that no DSC message that requires a destination address can be sent
without a valid destination address entry.

C.4.2.44.2 Method of measurement and required results

Power up the EUT and perform the actions necessary to send the following DSC messages®
and verify that:

a) one is prevented from sending® the default individually addressed non-distress DSC
message of routine priority since no valid MMSI entry has been made,

b) one is prevented from sending® the default DROBOSE since no valid MMSI entry has
been made,
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c)

d)

e)

f)

9)
h)
i)
j)

NOTE This test requires manually entering the "no position or position‘unhknown" value on the EUT.
C.4.24)5 Data entry tests
C.4.24)51 Purpose
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one is prevented from sending® an individually addressed DSC message of routine priority
after entering® an MMSI containing less than 9-digits (alternatively, the equipment may
prevent one from entering less than 9 digits),

one is prevented from sending® an individually addressed DSC message of urgency
priority after entering® an MMSI containing less than 9-digits (alternatively, the equipment
may prevent one from entering less than 9 digits),

one is prevented from sending® an individually addressed DROBOSE after entering® an
MMSI containing less than 9-digits (alternatively, the equipment may prevent one from
entering less than 9 digits),

one is prevented from sending® a DSC message to a group after entering® a group MMSI
containing less than 9-digits (alternatively, the equipment may prevent one from entering

less than9 d;y;to),

one |is prevented from sending® the default geographic area (centring on statiqn) non-
distress DSC message when there is no valid station position,

one|is prevented from sending® the default geographic area (cantering on |station)
DRQBOSE when there is no valid station position

upon reception of a DROBOSE from the TE, one is prevented from~sending® thg default
geographic area (centring on station) relay when there is no valid'§tation position

ther¢ is no option to select "unknown" as an MMSI value except for the vessel in [distress
MM$I in the DROBOSES®.

This tedt checks that the only DSC messages-that can be composed are those allowed by
Recommendation ITU-R M.493 and summarized in Table D.2. The operator shall nofl need a

user manual to send the specified DSC messages.

C.4.2.4/5.2 Method of test and-required results

Power yp the EUT and select the option to send a non-distress DSC message®. Have the TE
in standby and turn off all automated acknowledgement options on the TE in order to|inspect
the pargmeters received-on‘the TE. Configure the position of the TE to be within ong degree
of the HUT so that it receives geographic area DSC messages. Scrutinize and inspect the
operatof input options.(often a menu selection) provided by the EUT operator intefface. A
"fixed" parameter/means the operator is unable to edit or change the parameter. Verify that:

a)
b)
c)

a pgsition<request requires only the entry of an MMSI address,

all ofh€r parameters of the position request are fixed in accordance with Table D.2

no nranuat or assistance was Tequitedtosetect,fimd;or compose the positiomtequest ®.

NOTE 1 The verification of the "manual assistance" compliance item is subjective, but the composition is a very
straightforward task to perform.

Enter the MMSI of the TE® and send the position request®. On MF/HF, select a priority DSC
frequency®. Verify that on the TE the DSC message received is identified as a position
request, it was sent only to the TE, the priority is safety, and an acknowledgement is
requested.

Return the EUT to standby®. Return to the DSC message composition option®. Verify that:

d)
e)
f)

a test DSC message requires only the entry® of an MMSI address,
all other parameters of the test DSC message are fixed in accordance with Table D.2.

no manual or assistance was required to select, find, or compose the test message®.
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NOTE 2

This is a subjective test but it is very straightforward.

Enter the MMSI of the TE® and send the test®. On MF/HF select a priority DSC frequency?®.
Verify that on the TE the DSC message received is identified as a test, it was sent only to the

TE, the

priority is safety, and an acknowledgement is requested.

Return the EUT to standby®. Return to the DSC message composition option®. Verify that:

g) with all ships (VHF) or area (MF/HF) addressing, it is only possible to use "safety" or

"urg

ency" priority,

h) no manual or assistance was required to select, find, or compose these messages®.

NOTE 3

Select {
frequen
all ship
acknow

his is a subjective test but it is very straightforward

5 (VHF), the priority is urgency, the subsequent communication is»phone,
edgement is requested.

he urgency priority® and send the DSC message®. On MF/HF, select a_priority DSC
Cy®. Verify that on the TE the DSC message received was sent to an anea(MKE/HF) or

and no

Return the EUT to standby®. Return to the DSC message composition-option®. Verify tfhat:

i) "gro
com

munication mode (MF/HF),

j) all gther parameters of the "group” DSC message are fixed in accordance to Table

k) no manual or assistance was required to select, findy'of compose the group messa

NOTE 4

Enter a

This is a subjective test but it is very straightforward.

group MMSI with a non-zero first digit®.and send the DSC message®. Verify th

[) a warning is displayed stating that the group MMSI shall have a leading zero,

m) if th
requ

n) one
Enter a

messag
messag

e equipment automatically enters the required leading zero, only eight di
ired,

£®. On MF/HF, seleect a priority DSC frequency®. Verify that on the TE t

is phoneg, and no acknowledgement is requested.

Return
none of

he EUTto standby®. Return to the DSC message composition option®. Ve

sequenge symbols).

s only able to send the group DSC message if a valid group MMSI is entered®|

up" addressing requires only the entry® of a valid/.group MMSI addrgss and

C.2,
ge®.

gits are

group MMSI for the TE® or allow the TE to snoop DSC messages and send the DSC

he DSC

b received was_sent to a group, the priority is routine, the subsequent commulnication

rify that

the cemposition options on the EUT allow selecting acknowledgement options| (end of

Return to the DSC message composition option on the EUT® and choose the option to send a

messag

e to an area®. Verify that:

o) the option to enter the geographic area as a radius about a centre point is available,

p) the option to enter the geographic area as a Mercator box and NW corner point (or centre
point) is available,

q) the centre or NW corner point can be entered with a resolution of at least whole degrees®,

r) the default value of the geographic area is a radius of 500 NM centred on the ship station,

s) no manual or assistance was required to select, find, or compose the area message®.

NOTE 5

This is a subjective test but it is very straightforward.

The following examples listed in Table C.1 test the conversion and rounding of the radius-
centre point area specification. In each case, a radius "r" and station latitude "x" and longitude
"y" of the EUT are given. First set the EUTe and TE into standby. The snooping option on the
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TE will need to be turned on such that specified areas that do not include the TE are still
received. Then set the EUT station positione as specified in the left column. Then select the
option to compose a geographic area DSC message specified as a circle of radius "r" centred
on the statione. Enter the radiuse® as shown in the left column and sende the DSC message.
Verify that the area shown on the TE is the K°® x L° lat-lon box with the (lat, lon) NW corner
point (A, B) as shown in the right column of Table C.1.

Table C.1 — Geographic area tests

On EUT On TE

r =500 nm, x = 48° 29’S, y = 168° 55'E: 17°x26° box, NW corner point 40° S, 156° E.
r=500 nm _x=48° 20'N v = 1689 55"\ 17°x26° hax NW carner paint 570N _178° E
r=1100[nm, x = 72° 35’S, y = 94° 15'W: 36°x99° box, NW corner point 54° S, 144° W.
r=1100[nm, x = 72° 35’N, y = 94° 15’E: 36°x99° box, NW corner point 90° N, 44° E.
r=1100[nm, x = 22° 35’S, y = 124°15’E: 37°x41° box, NW corner point 4° S, 104° E)
r=1100[nm, x = 22° 35’N, y = 124°15°'W 37°x41° box, NW corner point 41° N{_145° W.
r=380nm, x=31°09'S,y =61°10’E: 4°x4° box, NW corner point 29%.S\59° E.
r=280 nm, x =31°09’N, y =61° 10°'W: 4°x4° box, NW corner point(33° N, 63° W.

Power Up the EUT and select the option to compose a distress alert®. Scrutinize and|inspect
the opefator input options (often a menu selection) provided by the EUT operator interface.
Verify that:

t) the |only possible entries for the nature of distress are values from 100 to 1{0; fire,
floodling, collision, grounding, listing, sinking; disabled/adrift, undesignated, abanhdoning
ship|, piracy, and man overboard, respegtively (or equivalent) ®. EPIRB should NOT be
pregent.

u) the Ibility to check and correct (if necessary) the current position® is present,
v) the
w) it takes but one action to exit'this distress alert composition option®,

ntry of a new position automatically updates the UTC time of position®,

x) on MF/HF, the option to select either radio telephone or FEC radio telex is present?,
y) on MF/HF, the option‘to-select between the single and multi-frequency attempt is present®,
z) on MF/HF, the option’to select the bands used for either attempt is present®,

aa)on gn MF/HF multi frequency attempt, the 2 MHz and 8 MHz bands plus one othler band
shal| always(be'included in the attempt (e.g. the operator cannot compose a 2 MHZ, 8 MHz
band onlysor a 2 MHz, 4 MHz, 6 MHz band only, 6 MHz, 8 MHz, 16 MHz band oply, etc.
multj- frequency attempt) °,

bb)the nly pnceihln items the npnrnfnr is—able to select and or enter are the nature of

distress, the position, and on MF/HF the bands and method of the distress alert attempt
(thus all other fields and parameters are entered automatically by the equipment),

cc) no manual or assistance was required to select, find, or compose the distress alert®.

NOTE 6 The verification of the "manual assistance" compliance item is subjective, but the composition is a very
straightforward task to perform.

Sending of these various alerts is tested in C.6.

Power up the EUT and select the option to compose a DROBOSE®. Scrutinize and inspect the
operator input options (often a menu selection) provided by the EUT operator interface. Verify
that:

dd) the only possible entries for the nature of distress are values from 100 to 110 and 112; fire,
flooding, collision, grounding, listing, sinking, disabled/adrift, undesignated, abandoning
ship, piracy, and man overboard, and EPIRB respectively (or equivalent) ®.
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ee) the ability to enter the position of the vessel in distress is present®,
ff) the ability to enter the position of the vessel in distress as "unknown" is present®,
gg) the ability to enter the UTC time of position of the vessel in distress is present®,

hh) the ability to enter the UTC time of position of the vessel in distress as "unknown" is

present®,

ii) a single-action option to use the position and UTC time of position of the sending vessel
for the position and UTC time of position of the vessel in distress is highly

recommended (but not required) ®,
ji) the ability to enter the MMSI of the vessel in distress is present®,
kk) the ability to enter the MMSI of the vessel in distress as "unknown" is present®,

II) the joption to send the DROBOSE to an individual, area (MF/HF), or all ships| (
present®,

mm) the ability to enter the MMSI of the destination station is present-whén in
addressing is selected®,

nn) on MF/HF the ability to enter the area either in radius-center point~of Mercator
cqgrner point when area addressing is selected®,

00) it takkes but one action to exit this DROBOSE composition option?,
pp) on MF/HF, the option to select the frequency band of the DROBOSE is present®,

gq) on MIF/HF, the option to select either radio telephone op FEC radio telex is present

rr) no manual or assistance was required to select, find,"or compose the DROBOSEs,.

NOTE 7 |The verification of the "manual assistance" compliancé.item is subjective, but the composition|
straight fqrward task to perform.

Place the TE in standby. Configure the position.of the TE to be within one degree of {
so that|it receives all geographic area DSE€ messages and alarms with the full t
distress|alert alarm. Turn on the snooping.6ption on the TE so that it receives all DR(
sent by[the EUT. A set of DROBOSESs, shall be composed on the EUT with various
distress|information. The following notation for the distress information shall be used:

e M =|MMSI of vessel in distress

e N = hature of distress

. = Position of the véssel in distress
. = UTC time of thevessel in distress
. = [MF/HF oAly) subsequent communication mode

Compoge the following DROBOSEs on the EUT:

VHF) is
dividual

box-NW

is a very

he EUT
vo tone
BOSEs
sets of

(1) infividually addressed to the TE with M = unknown, N = sinking, P = EUT’s position,

U = EUT’s position time, C = radio telephone®
(2) individually addressed to the TE with M any ship station MMSI, N
P = EUT’s position, U = EUT’s position time, C = radio telephone®

(3) individually addressed to the TE with M = any ship station MMSI, N =
P = a position, U = the position time, C = radio telephone®

(4) individually addressed to the TE with M = any ship station
N = disabled and adrift, P = unknown, U = unknown, C = radio telephone®

(5) addressed an area (MF/HF) or all ships (VHF) with M
N = flooding, P = EUT’s position, U = EUT’s position time, C

any ship station
radio telephone®

= fire,

EPIRB,

MMSI,

MMSI,

(6) individually addressed to a coast station with M = unknown, N = man overboard,

P = EUT’s position, U = EUT’s position time, C = radio telephone®

(7) individually addressed to a coast station with M = any ship station MMSI, N = piracy,

P = EUT’s position, U = EUT’s position time, C = radio telephone®
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(8) individually addressed to a coast station with M = any ship station MMSI,

N = grounding, P = a position, U = the position time, C = radio telephone®

(9) individually addressed to a coast station with M = any ship station MMSI,

N = collision, P = unknown, U = unknown, C = radio telephone®

For each of the 9 DROBOSEs above using the grid below, verify that

112 3|4 |5|6 |7 |89
For the first five DROBOSEs, a warning is displayed on the EUT that the
call should be directed to a coast station
A received distress automated procedure is started on the TE
Only a sjrgle-BSE-message-was—sent
The fields entered on the EUT are displayed on the TE
Termingdte any automated procedures on both the TE and EUT after each case.
C.4.24)6 Automatic frequency/channel selection tests
C.4.24)6.1 Purpose
This tesft checks that the proper HF channel of subsequent communication is selected.
C.4.2.46.2 Method of test and required results
Place the TE in standby and configure it with a ship station MMSI. On the EUT, sglect the

option tp send a non-distress DSC message to_ the TE requesting radio telephone®. Seglect the
priority [to be"routine"®, and on HF send the*DSC message on the 4 207,5 kHz| priority

frequengy®. Verify that the channel of subsequent communication is a simplex channgl
and ong of the simplex phone channels in‘the 4 MHz band on HF.

(VHF)

Termindte the procedures on bothithe EUT® and TE. Configure the TE with a coast station

MMSI. Resend® the above DSC-message to the coast station® with priority "routine"]oa
HF on the 12 577,0 KHz priority_frequency®. Verify that the TE (coast station) needs
the subsequent communication channels.

nd on
select

Place the TE in standby)and configure it with a ship station MMSI. Configure the pogition of
the TE to be within 80-nautical miles of the EUT. On the EUT, select the option to send a non-
distress|DSC message to all ships (VHF) or an area (MF/HF) requesting radio telephophe®. On
HF, selgct the 4.207,5 KHz priority frequency®. Select the priority to be "safety"® and gend the
DSC mgssage?®. Verify that the broadcast mode of transmission is indicated on the TE[using a

simplex|channel and on HF the frequency is in the 4 MHz band.

C.4.24.7 MF/HF 20 bit dot pattern tests
C.4.24.71 Purpose

This test checks that all DSC messages individually addressed to coast stations use a
dot pattern.

C.4.2.4.7.2 Method of test and required results

20 bit

Configure the TE with a coast station MMSI (the two leading digits are zeros; 00xxxxxxx) and

pause the MF/HF watch receiver on one of the distress frequencies. On HF, make sur

e that

all the DSC messages sent from the EUT are sent on that distress frequency®. Verify that:

a) a DROBOSE sent® to the TE has a 20 bit dot pattern,
b) an individual DSC message of priority safety sent® to the TE has a 20 bit dot pattern,
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c) atest DSC message sent to the TE® has a 20 bit dot pattern.

NOTE This requirement was new to Recommendation ITU-R M.493-11; previously all distress DSC messages had
to have 200-bit dot pattern.

C.4.25 Transmission of DSC messages tests
C.4.2.51 Requirements

This test checks that the EUT properly implements the prioritized wait prior to sending a DSC
message. The tests include assuring that wait times are of proper length according to the type
and priority of the message and that the random component is random, and that the EUT
checks for a free channel after the wait time has elapsed. On VHF, this S|gnal is typically

signal.
This f|It ring implies delays between the actual start of a DSC signal and the time at which it
can be [detected. Since the method of testing involves timing the interval froh|when the TE
stops s¢nding a signal to that time when the TE detects that the EUT sends the DSC message,
on MF and HF, the time reported will be longer than the proposed wait times due to|latency
for signpl detection. Note that the transmitter and any antenna couplér~-are requirdd to be
powered up and tuned prior to checking the channel and are not pari ‘of the latency| On MF
and HF| an estimate of this latency time will be made by timing thereported interval in the
case of|sending a distress alert attempt on the EU. (with no {atehcy, the reported|interval
would ie zero). This estimated latency time shall be subtracted from all subsequent
measurements as indicated.

C.4.252 Method of test and required results
C.4.252.1 Step one (MF/HF only)
For estgblishing the "latency" time:

a) fron the TE, send a continuous dot pattern on the 2 MHz distress frequencies,
b) on the EUT, send a single frequengy alert on that same frequency,

c) stop|the DSC signal on the TE-before the 10 s timeout has elapsed and record the time it
takep to receive the alert signal,

d) repefat the exercise five, times to get a range of values. The minimum of the fivg values
shal| be referred to as-the "latency time" in the subsequent tests.

Record |the five latency times: . Minimum value:

C.4.2.52.2 Step two (all units)

For eagh\6f the DSC messages in Table C.2, set up the TE to transmit a continuous dot
pattern To the EUT. On HF, send this DSCT signal on the same frequency that the EUT shall
attempt to send its DSC message on. The signal level from the TE shall be at a level of
0 dBuV which gives a 10-2 symbol error rate or better on the EUT.

Table C.2 — DSC messages to send from the EUT

An individually addressed DSC message of priority routine.

)
(2) A test DSC message with priority safety.
(3) A group DSC message with priority routine.
(4) An individually addressed safety message.
(5) Anindividually addressed urgency message.
)

An all ships (VHF) or area (MF or HF) DROBOSE.
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On the EUT attempt to send® the DSC messages of Table C.2, verify that:

DSC message of
Table C.2

1 2 13|45 |6

The automated procedure on the EUT indicates that it is waiting for a free channel

Stop the transmission of the DSC signal on the TE and record the time it takes for the DSC
message to be sent from the EUT. Verify that:

DSC message of
Table €.2

1 2 | 34|56

The timg is > 400 ms (MF/HF) or 200 ms (VHF) after subtracting the latency time

The timg is > 300 ms (MF/HF) or 150 ms (VHF) after subtracting the latency time

The timg is > 200 ms (MF/HF) or 100 ms (VHF) after subtracting the latency time

The timg is > 100 ms (MF/HF) or 50 ms (VHF) after subtracting the latency time

Repeat the following tests four times to estimate the random hature of the wait.

Restart [the DSC signal on the TE and attempt to resend® the DSC message from the EUT.
Verify that:

DSC message of
Table C.2
1 2 (3|45 |6

The aut¢mated procedure on the EUT indicates, that it is waiting for a | 15t time
free chapnel -

2" time

3™ time

4t time
Stop the| transmission of the BSC'signal on the TE and record the 18t time
time it tgkes for the DSC message to be sent from the EUT -

2" time

3™ time

4t time
The timg is >@400 ms (MF/HF) or 200 ms (VHF) after subtracting the latency
time and different in each case

The timeTis=
and different in each case

The time is > 200 ms (MF/HF) or 100 ms (VHF) after subtracting the latency time
and different in each case

The time is > 100 ms (MF/HF) or 50 ms (VHF) after subtracting the latency time and
different in each case

For DSC messages No.1 and No.2 of Table C.2, proceed to the following.

Start the DSC signal on the TE on the frequency that will be used by the EUT. Set up the
option to introduce a pulse of silence (simulating a free channel for that duration) into the
otherwise continuous DSC signal being sent from the TE. This pulse of silence will need to be
introduced frequently. Set the length of the pulse to be 400 ms (MF/HF) or 200 ms (VHF).
From the EUT, attempt to send the indicated DSC message from Table C.2°. Introduce the
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pulse of silence, wait a second, repeat, etc. until the pulse has been introduced ten times.
Verify that:

The automated procedure on the EUT for all ten pulses of silence never transmits Message No.1
and continues to indicate that it is waiting for a free channel®

Message No.2

Increase the length of the silence pulse to 450 ms (MF/HF) and 225 ms (VHF). The EUT shall
still be waiting for a free channel. Introduce the pulse of silence. If the EUT transmits the DSC
message, attempt to resend the DSC message from the EUT® before reintroducing the pulse
of silence. Repeat the process until ten pulses of silence have been introduced and record the
number of times the EUT sends and the number of times the EUT does not send. Increase the
length olgthe pulse of silence to 500 ms (MF/HF) and 250 ms (VHF) and record the nymber of
times the EUT sends the DSC message versus the number of times the EUT does/not|send. If
the EUT sends the message less than five times, increase the length of the\pulse of by
100 ms|(MF/HF) and 50 ms (VHF) and repeat until the EUT sends at least five”of the times.
The grid is for recording whether or not the EUT sends during the pulse.

Results Pulse No. 1 2 3 4 5 6 7 8 9 10

450 ms or Message No.1
225 ms

Message No.2

500 ms pr Message No.1
250 ms

Message No.2

600 ms pr Message No.1
300 ms

Message No.2

700 ms pr Message No.1
350 ms

Message No.2

Verify that:

a) the humber of times the EUT'sends the DSC message increases with the length of the
silence pulse,

b) the EUT sends the DSE*message no more than 7 times for the 450 ms or 225 mg silence
pulse.

For DSC message-No.6 of Table C.2, proceed to the following.

Start the DSE-signal on the TE on the frequency that will be used by the EUT. Sef up the
option tp jintroduce a pulse of silence (simulating a free channel for that duration) jinto the
otherwigeseontinuous DSC signal being sent from the TE. Set the length of the pulge to be
100 ms (MF/HF) and 50 ms (VHF). From the EUT, attempt to send DSC message No.6°.
Introduce the pulse of silence, wait a second, repeat, etc. until the pulse has been introduced
ten times. Verify that the automated procedure on the EUT for all ten pulses of silence never
transmits and continues to indicate that it is waiting for a free channel®.

Increase the length of the pulse of silence to 150 ms (MF/HF) and 75 ms (VHF). The EUT
shall still be waiting for a free channel. Introduce the pulse of silence. If the EUT transmits the
DSC message, attempt to resend the DSC message from the EUT® before reintroducing the
pulse of silence. Repeat the process until ten pulses of silence have been introduced and
record the number of times the EUT sends and the number of times the EUT does not send.
Increase the length of the pulse of silence to 150 ms (MF/HF) and 75 ms (VHF) and record
the number of times the EUT sends the DSC message versus the number of times the EUT
does not send. If the EUT sends the message less than five times, increase the length of the
pulse of by 100 ms (MF/HF) and 50 ms (VHF) and repeat until the EUT sends at least five of
the times. The grid is for recording whether or not the EUT sends during the pulse.
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Results Pulse No. 1 2 3 4 5 6 7 8 9 10

150 or 75 ms

200 or 100 ms
300 or 150 ms
400 or 200 ms

Verify that:

c) the number of times the EUT sends the DSC message increases with the length of the
silence pulse,

d) the EUT sends the DSC message no more than 7 times for the 150 ms or 75 Mg silence
pulse.

Return the EUT to standby® and start the DSC signal on the TE on a distress frequepcy and
attempt|to send a single frequency distress alert attempt on that same~frequency from the
EUT®. Verify that the EUT sends the distress alert attempt after 10 s (MF/HF) or 1 5 (VHF)
have elapsed®.

C.4.2.6 Reception/detection of DSC messages tests
c4.26/ MF/HF watch receiver
C.4.26/1.1 Purpose

This tesft checks that the watch receiver scans the proper frequencies

C.4.2.61.2 Method of test and required results

Verify that the dedicated watch receiver with factory settings scans all six distress frequencies.

The follpwing tests are addressed ohly if the number of scanned frequencies may be ¢hanged
by the gperator. Verify that:

a) the |operator is prevented- from choosing a set of scanned frequencies that dpes not
include the 2 MHz band;

b) the |operator is prevented from choosing a set of scanned frequencies that dpes not
incldde the 8 MHZz\band,

c) the |operator~is prevented from choosing a set of scanned frequencies that dpes not
inclyde atJleast 3 different bands.

C.4.2.6J2 Message detection and decoding tests

NOTE 1 In the following tests, the messages are assumed pertinent to the station; they would initiate one of the
automated procedures if accepted. The TE is able to manipulate any one of the 10-bit values in either the DX or RX
positions of the correctly composed DSC sentence.

NOTE 2 A "3-bit error" is generated by making the 7-bit information content inconsistent with the 3-bit zero count
within a 10-bit word.

NOTE 3 The nomenclature for the individual DSC words "DX", "RX3", "A", etc. is that of Figure 1 in
Recommendation ITU-R M.493-14:2015.

C.4.2.6.2.1 Purpose

This tests checks that the decoding of received DSC messages properly handles errors and
completes the various tests listed in the requirements.
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C.4.2.6.2.2 Method of test and required results

From the TE, compose the indicated DSC messages such that the messages are pertinent to
the EUT and alter the respective DSC words within the messages as stated in the list. Prior to
each test (except where indicated), the EUT shall be in standby. Verify that the following DSC
messages are received error free after:

a) placing a 3-bit error in all the DX information words of a non-distress DSC message,

b) placing a 3-bit error in the DX and RX parts of the first format word A of an all ships non
distress DSC message,

c) placing a 3-bit error in three of the four format words A of an individual non distress DSC
message,

d) plac
e) plac

distress DSC message,

f) send

g) send
DX 4

h) seng
four

NOTE A
frequency
allowed i
extension

Verify tH

i) plac
distrn

i) plac
mes

k) setti
distr
an A

[) plac
Verify tH

m) plac

n) char
routi

ng a 3-bit error in the 5 consecutive words DX-RX3-DX-RX2-A,
ng a 3-bit error in the DX and RX parts of the first end of sequence word"H o

ing a position report with the 821 enhanced position sequence,

ing a position report with the 821 enhanced position sequence_with 3-bit erro
nd RX positions of the enhanced position indicator word (7-bitwalue 100),

ing a position report with the 821 enhanced position segquence with 3-bit errg
of the enhanced position end of sequence characters.

position report is similar to a position request except the{sending vessel places its positi
message (instead of 126’s followed) by the UTC time of ‘position. This DSC message is
ITU-R M.493 The EUT is only required to receive the §tandard part of the DSC message arj

at the following DSC messages are rejected after:
ng a 3-bit error in the DX and RX partsof the first MMSI word B1 of an indivig
ess DSC message,

ng a 3-bit error in three of the-four format words A of an all-ships non distre
sage,

hg all four format words<A-to the error free value 359 (7-bit value is 103) o
ess DSC message unless the EUT is specifically designed to handle this valug
SI-DSC function),

ng a 3-bit error if all 4 end of sequence words H.
at the following DSC messages are received but in error after:

ng a 3-bit error in both the DX and RX positions of the ECC word I,
ging both the DX and RX "category" words C of a non-distress DSC mes|

f a non-

s in the

rs in all

bn in the
ho longer
d not the

ual non
ss DSC

a non-
(this is

sage of

négpriority to safety without changing the ECC,

o) plac

ng a 3-bit error in both the DX and RX category words C of a non-distre

message of priority routine,

ss DSC

p) placing a 3-bit error in both the DX and RX nature of distress words of a distress alert.

Verify that the EUT’s received distress procedure indicates error free distress information
after resending the same distress alert with the DX nature of distress word made error free
and placing a 3-bit error in both the DX and RX telecommand (comms) words.

NOTE This test checks that the EUT uses the multiple messages of a distress alert attempt to correct errors. In
this case, if both messages were treated independently from one another, they would both be received in error.
The first message would have a nature of distress error and the second a comms error. But combined all
characters can be obtained error free.
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C.4.2.7 Alarm
C.4.2.71 General

The default alarm settings as specified in Table H.2 shall be used in all the remaining tests.
The only aspect of the alarms tested in C.4.2.7 is the increase in volume feature. The
remaining tests of the alarms are done in those clauses when the alarm arises.

C.4.2.7.2 Requirements

This test checks that the two tone and urgency alarms increase in volume and have the
correct intensity.

C.4.2.73 Method of test and required results
Place tHe TE and EUT® in standby. Send a default distress alert from the TE. Verify that:

a) the EUT sounds the two-tone alarm,
b) the neason for and means to silence the alarm is displayed,
c) the alarm starts to get notably louder after 10 s have passed,

d) afte] 20 s have elapsed, the level of the alarm is at least 80" ,dB(A) at a distance of one
metne,

e) the alarm shall be manually silenced.
Place the TE and EUT® in standby. Send an individuaKkDSC message addressed to the EUT
with an urgency priority. Verify that:

f) the EUT sounds the default urgency alarm,

g) the feason for and means to silence the alarm is displayed,
h) the alarm starts to get notably louder._after 10 s have passed,

i) aften 20 seconds have elapsed, the-level of the alarm is at least 80 dB(A) at a disfance of
1m,

j) the alarm shall be manually(silenced.
Examin¢ the setup optionsimenus of the EUT and verify that:
k) the fwo-tone alarm'cannot be customized or disabled,

[) the drgency alaym*cannot be disabled or customized.

C.5 $Standhy

NOTE S anr{hy is the state of the nqnipmnnf when it is not nngngnd in a communications or DSC dutomated
procedure. The state of the equipment is considered engaged whether the automated procedure is active or on
hold.

C.51 Standby requirements

The following functions and or information shall be visible to the operator at top level while in
standby:

a) the station MMSI;

b) the latest position of the vessel;

c) the UTC time of that position;

d) the dedicated distress button;

e) a clearly labelled means to compose a distress alert prior to sending distinct from the
dedicated distress button;
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f)
g)

a clearly labelled means to compose/send a non-distress DSC message;
a clearly labelled means to compose/send a DROBOSE.

The following setup options shall be available with the following factory defaults:

h)
i)
i)

0)

p)

q)

the option to send medical transport DSC messages: set to off;

the option to send neutral crafts DSC messages: set to off;

the option to auto acknowledge polling DSC messages: set to on;

the option to auto acknowledge test DSC messages: set to on;

the option to auto acknowledge position request DSC messages: set to off;

the Wmmmwmma&&m;es set
to on;

the pption on MF/HF equipment to set the maximum distance for sounding’a two-tone
alarm that does not self-terminate upon initiation of a received distress automated
procedure to some value greater than or equal to 500 nautical miles that includes "never
self-terminate": set to 500 nautical miles;

the pption to set the no activity timeout to exit any non-automated procedure agtivity to
somg value that includes no timeout: set to 10 min;

the pption to set the no activity timeout of non-distress ,DS€ automated procedures to
somg value that includes no timeout: set to 15 min;

the option to set the no activity timeout of received distfess DSC automated proceglures to
somg value that includes no timeout: set to no timegut;

that|there is no option to set any timeout ,ofthe unacknowledged sending (distress
automated procedure;

the option to set the maximum amount of simultaneous automated procedure (applies only
to equipment that supports more than thetrequired minimum of seven);

the ¢ption to set the no activity timeolut of communications automated procedures fo some
valug in the range [10 s to 10 min]:(Set 30 s;

the option to enable automatic eftannel or frequency change: set to on.

A record of the DSC activity shall be available containing the following information which shall

be able|to be displayed:

v)
w)
X)

y)

z)

the UTC time and date of reception;
on NIF/HF, the frequency of reception;
the information*content of the DSC message;

a minimum~of the twenty most recently received distress DSC messages; a single|or multi
freqlieficy alert attempt shall be recorded as a single DSC message with an indigation of
howlmany of the alerts in the attempt were received DSC alerts received on the same
frequency within a period of 60 s (MF/HF) and 5 s (VHF) shall be considered part of the
same distress alert attempt. On MF/HF, consecutive alerts received on different
frequencies within a period of 60 s shall be considered a multi frequency attempt. In both
cases, the information characters assimilated by the automated procedure handling the
distress alerts shall be the recorded information characters. In other words, if any errors in
the information characters of a received alert are corrected by the reception of other alerts
within the attempt, only the corrected version shall be recorded;

a minimum of the twenty most recently sent DSC messages, where a distress alert attempt
is recorded as a single message;

aa)a minimum of the twenty most recently received non-distress DSC messages.
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C.5.2 Standby tests
C.5.21 Top level visibility while in standby tests
C.5.2.1.1 Purpose

This test checks that the operator is able to see the dedicated distress button, how to
compose and send a distress alert (the distress function), how to compose and send a non-
distress DSC message (the call function), and how to compose and send a DROBOSE (the
DROBOSE function) as described in Recommendation ITU-R M.493-14:2015, Annex 3, simply
by looking at the equipment. The means to perform these functions may be the selection of a
menu item, the press of a labelled button, the touch of the screen, or equivalent, but they all
shall be visible at top level. This test also checks that the position, time of position, source of
position] current UTC time, and the station MMST are displayed at fop Tevel by some_ electronic
means.

C.5.212 Method of test and required results

This tedt requires a simple visual inspection of the equipment. Looking:-at the EUT while in
standby|without pressing any buttons or activating any menu trees verify that:
a) the gtation MMSI is displayed,

b) the latest position is displayed,

c) the UTC time of the latest position is displayed,

d) the $ource of the latest position is displayed,

e) the [dedicated distress button is plainly visible .and protected by a spring loaded lid or
cover permanently attached to the equipment by, for example, hinges (applies at all times
whetlher or not the EUT is in standby),

f) a clgarly labelled means to compose a-distress alert prior to sending, distinct from the
distess button, is present,

g) a cIIarIy labelled means to compose/send non-distress DSC messages is present,

h) a clearly labelled means to compoese/send a DROBOSE is present.
C.5.2.2 Required setup options
c.5.2.2/1 Purpose

This tedqt checks that the proper setup options are available and that the options hlave the
proper factory default*value.

C.5.2.2)2 Method of test and required results

After pgwering up the EUT, this test requires a simple visual inspection of the equipment’s
setup menus or equivalent. Verify that:

a) the options to send medical transports and neutral craft DSC messages are present and
set to "off",

b) the options to auto acknowledge test and polling DSC messages are present and set to

on",
c) the option to auto acknowledge position requests is present and set to "off",

d) the option to auto acknowledge individually addressed, non-distress DSC messages is
present and set to "on",

e) the option to set a timeout to exit any non-procedure menu with a default value of 10 min
is present,

f) the above timeout may be set to no timeout,
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g) on MF/HF, the option is present to set the distance threshold for sounding the two-tone
alarm that needs to be manually silenced upon initiation of a received distress automated
procedure, default value 500 nautical miles,

h) on MF/HF, the distance threshold cannot be set to less than 500 nautical miles,

i) on MF/HF, the distance threshold may be set to no threshold,

j) the option to set the no activity timeout of non-distress automated procedures is present

and

k) one

set to 15 min,

may set the no activity timeout to no timeout,

[) the option to set the no activity timeout of received distress automated procedures is

pres

ent and set to no timeout,

m) ther
autg

C.5.2.3
C.5.2.3.

This tegt checks that the proper setup options are available on the remote interface

the opti

C.5.2.3,
After pd

and mo

C.6 3

C.6.1
C.6.1.1

The ser
distress
given in

B IS no option to set a no activity timeout of an unacknowledged sending

mated procedure.
Remote setup control
1 Purpose

bns can be changed using the EPV command.

2 Method of test and required results
wering up the EUT, this test requires the query {oyone or more options in the

lifying at least one option via the remote interface following the guidelines in B

bending distress automated procedure

Sending distress automated procedure requirements
Procedure

ding distress automated;procedure results when the operator presses the de
button to send a distress alert attempt. A schematic of the automated proc
Figure C.1.

distress

hnd that

product
.8.2.

bdicated
edure is
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PUSH DISTRESS BUTTON

Distress Button Sub Procedure

End No
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Transmission-Sub-Procedurs.

'

Compute time to next attempt; Tune radio to commslifreq

v v

Options: Pause countdown
Resend attempt

A

Ack received
and attempt
stopped

Change attempt (HF)=" =~~~ >
Pick comms freg (HF)
Cancel Procedure

A

Enter “acked”
stage & sound ack
alarm

Receive DSC?

Leg DSC

Time to next
attempt?
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>
l
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allocate Options:

Repeat ack No Crruti Enq procedure —

from same N station v . Pick comms R

station? | relays may ”|  hold/activate procedure
be ignored)

Short alarm

IEC

Figure C.1 — Sending distress procedure

C.6.1.2 Tasks

The EUT shall follow the sending distress automated procedure as shown in Figure C.1
complying with the automated procedures as defined in Recommendation ITU-R M.493-
14:2015, Annex 4.
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The sending distress automated procedure shall handle the following events:

a)
b)

c)

C.6.1.3 Display

the distress button sub procedure,
previous to the procedure being acknowledged:

1) on HF, the setting of the watch receiver to scan all six distress frequencies (if not
already doing so),

2) the transmission of the alert attempt,

3) calculating the time to an automated resending of the attempt (between 3,5 min and
4,5 min),

tuning to the subsequent communication frequency (upon conclusion of the attempt),

walting 1o0r the reception o a diIstress alert acknowliedgement,

)

)

6) |logging all other received DSC messages assuring they do not disrupt the'procedure,
) | retransmission of the alert attempt occurring after a 3,5 min to 4,5 mjn-period

) | providing the valid operator options which are:

i) pausing the countdown to automated resending,

ii) resending the alert attempt, with the last entered oth€p parameters, using the
dedicated DISTRESS button,

iii) cancelling the alert attempt,
iv) selecting amongst the six frequencies of subsequent communications (HfF only).
aften reception of the acknowledgement:

9) | stopping the automatic resending of the alertuattempt,

10) [ transmitting any remaining single alert of>the attempt to completion,

11) [ allocating received DSC messages not'pertinent to the procedure to their appropriate
automated procedures or initiating-their own procedure on hold, and

12) | providing the valid operator options which are:
v) selecting amongst the six-frequencies of subsequent communications (HF only),
vi) activate or place the procedure on hold, and
vii) terminating the automated procedure.

During the sending.distress automated procedure, the EUT shall display the followirng items

and/or information/as appropriate, at top level:

the fact one“is engaged in sending a distress,

the |time™ remaining to the next automated resending of the attempt (prior to

acknevwtedgement);

the elapsed time since receiving the distress alert acknowledgement (after
acknowledgment),

the indication of whether the procedure is on hold or is active (after acknowledgement),
the distress information,

a warning before the automated resending of the attempt in case engaged in traffic,
the frequency of subsequent communication (HF only),

the frequencies on which the alerts are sent (HF only),

the sender of the distress acknowledgement,

the sub-stages of the procedure:

1) transmitting

2) waiting for acknowledgement
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3) alert acknowledged

4) waiting for a free channel,

k) the valid operator options.

C.6.1.4

Dedicated distress button sub procedure

The dedicated distress button shall be used for the following purposes in the following manner:

a) the use of the dedicated distress button is required to initiate the sending distress

b)

c)

d)

Use of
menu o
alert att
the sendling distress automated procedure:

The dis
follows:

a)

b)
c)
d)
e)

f)

g)

auto

mated procedure.

the dedicated distress button shall be used exclusively for initiating the sending distress
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ise of the dedicated distress button without entering parameters ©f the alert

he undesignated nature of distress,

he latest position of the vessel,

ne UTC time of that position,

he radio telephone for subsequent communicatien,

n HF, the multi frequency attempt using all six\frequencies.

the dedicated distress button without enfering parameters of the alert attem
 equivalent shall initiate the sending*distress automated procedure with the
empt regardless of the state of the EUT, except when the EUT is already eng

g or opening of the'lid or cover permanently attached to the equipment

sing and holdingythe distress button (ACTION 2),
aying the seéeonds remaining to transmission of the attempt starting at three,
King an intermittent audio and intermittent visual alarm once each second,

pingthe procedure if the distress button is released before the three secon
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5ed’ (When releasing the button, the radio shall return to its previous state),
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he alert
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menu or equivalent shall initiate the sending distress automated procedure with the
default alert attempt. The default alert attempt is given by the following:

pt via a
default
aged in

ress button sub procedure.of the sending distress automated procedure shall be as

by, for

ds have

when the three seconds has elapsed regardless of whether the button is continue

down or released, completing ACTION 2 and starting the alert attempt,

to hold

sounding a steady tone of two-second duration after ACTION 2 has completed and
displaying a visual indication that the distress alert attempt has been sent.

C.6.1.5

Transmission of the alert attempt

The transmission sub procedure of the sending distress automated procedure shall be as
follows:

a)

b)

c)

the appropriate frequencies for transmission shall be determined from the selected
frequencies,

on VHF, it is always channel 70 and thus always a single frequency attempt,

on MF, it is always 2 187,5 kHz and thus always a single frequency attempt,
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d)

e)

f)
g)
h)

C.6.1.6 Updating position

for an HF single frequency attempt, a frequency is chosen from a list of six possible
frequencies (default all six) previously set up by the operator during equipment installation.
Each time the attempt is automatically (or manually) repeated, the next frequency in the
list is used until all frequencies are utilized at which time the cycle repeats,

for an HF multi frequency attempt, a list of three to six frequencies (2 MHz and 8 MHz
mandatory, default all six) previously set up by the operator is utilized. The multi
frequency attempt is completed when a distress alert has been transmitted on each of the
frequencies in the list,

the transmission starts on the appropriate frequency,
the countdown to the next automated resending of the attempt is started,

if a distress acknowledgement is received, the attempt shall cease after completion of any
ongging distress alert within the attempt,

if a gingle frequency attempt, five alerts shall be sent without a break betweemalerts,

if a gingle frequency attempt, the extended position information shall bessent on pnly the
5th alert,

if a multi frequency attempt, the extended position information shall be-sent on eadh alert.

When aldistress alert attempt is resent, it shall update the pasition and UTC time of |position

information.

C.6.1.7 Handling received DSC messages

Prior to] acknowledgment of the sending distress\automated procedure, only the [distress
acknowledgement describing the same distress eyent is pertinent to the procedure. All other

DSC mgssages shall be ignored and only recorded in the log.

After the sending distress automated procedure has been acknowledged, all DSC mgssages
describing the same distress event areypertinent to the procedure. Of these DSC mgssages,
all shipg, group, and area distress relays may be ignored. DSC messages not pertinent to the
procedure shall be allocated to:the appropriate automated procedure or initiate their own

automaied procedure on hold.

C.6.1.8 Alarms

The redeption of the first distress alert acknowledgement pertinent to the procedure shall
sound @ distressnacknowledgement alarm. Any subsequent acknowledgement shfall only

sound the self-téerminating alarm.

C.6.1.9 Determining subsequent communications

On VHF, it is always channel 16.

On MF, it is always 2 182,0 kHz (voice) or 2 174,5 kHz (data).

On HF, the frequency band is given by:

a)
b)

c)

the frequency band of a single frequency distress alert attempt, or

prior to acknowledgement, the distress telephony frequency in the 8 MHz band if a multi-
frequency distress alert attempt, or

after reception or the sending of a distress alert acknowledgment, the frequency band of
the sent or received distress DSC message.

The channel set is given by the mode of subsequent communication.
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C.6.1.10 Automated tuning

Automatic tuning to the subsequent communications frequency or channel shall occur after
transmission of the first distress alert attempt.

On HF, the operator shall have at least a 10 s warning prior to an automated resending of the
alert attempt where the operator may pause the resending in case engaged in traffic.

Upon reception of the first distress alert acknowledgement, the tuning shall occur after the
manual silencing of the alarm.

Subsequent acknowledgements from the same source demanding changes in subsequent
commuiication frequencies shall occur automatically.

Subsequent acknowledgments from a different source shall indicate to the opérator hy some
means that a change in frequency is requested; however, in the absence of any ¢perator
action, fhe tuning shall not occur.

C.6.1.11 Cancelling the distress alert

The disfress cancel procedure consists of the cancel operation/on all bands utilizedq by the
distress| alert attempts (on VHF and MF, there is only one<cancel operation whefeas on
MF/HF fthere may be up to six). The cancel operation gonsists of a DSC cancel |(a self-
addressfed distress alert acknowledgement) followed bycayvoice cancel on the corresponding
frequency of subsequent communication. The phrase <¥oice cancel" refers to the paft of the
cancel done over the subsequent communication frequencies whether it is by radio telephony
or on MF and MF/HF by data.

Cancellation of a distress alert shall only be possible prior to acknowledgement.

Selectign of the cancellation option during the sending of a distress alert attempt shall stop
the transmission as soon as possible”but only after any ongoing distress alert within the
distress|alert attempt is completed;

Upon seglection of the cancel option, the equipment shall provide an explanation of the cancel
procedure, and for HF thefrequencies requiring cancellation shall be indicated to the ¢perator.

The radio shall prompt the operator to confirm continuing with the cancel, or to aport the
cancel Erocedure. If\the latter is selected, the sending distress automated procedurg will be
resumedg.

If the uder’confirms the distress cancel, then:

a) if the distress alert was sent on VHF, transmit the distress cancel on channel 70;
b) if the distress alert was sent on MF, transmit the distress cancel on 2 187,5 kHz;

c) if the distress alert was sent on HF, transmit the distress cancel on the DSC distress
frequencies of all bands that were used for the HF distress alerts.

After the transmission of all of the self-addressed distress alert acknowledgment, the operator
shall be given the subsequent communication options to "voice cancel" by either telephony or
data (telex).

If telephony is selected, the general receiver and transmitter shall in a sequence automatically
be tuned to the subsequent communication frequency for all channels the cancel distress
DSC call have been transmitted on. For each channel, the operator shall be prompted to
make the voice cancellation, and the appropriate text for the voice cancellation shall be
displayed. The operator shall acknowledge the voice cancel on each channel before the
equipment is tuned to the next communication frequency.
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In case data is selected for "voice cancel", the general receiver and transmitter shall in a
sequence automatically be tuned to the subsequent communication frequency for all channels
the cancel distress DSC call have been transmitted on, and automatically send the cancel.

Frequencies that have been cancelled shall be indicated.

On HF, once any single channel is cancelled, the operator shall be unable to exit the cancel
procedure until all utilized channels have been cancelled.

Completion of the cancellation shall place the sending distress automated procedure in the
acknowledged state.

The radio shall display to the operator the stages of the cancellation procedure, such as
"waiting| for the operator to proceed" or equivalent, "transmitting the DS~ cancel" or
equivalent, "radio tuned for the voice cancel", or equivalent, "cancel procedure done" or
equivalent.

C.6.1.12 Acknowledgments

The prdcedure shall be considered acknowledged upon reception jof the first distrgss alert
acknowledgement concerning the same distress event.

C.6.1.13 Termination

Prior to|lacknowledgement, the procedure cannot be.tetminated either by the operatdr or the
equipment.

After acknowledgment, including distress self-eancel, the procedure is terminated manpally.

C.6.1.14 Warnings

The brocedure shall provide warnings  for  those reasons provided in
Recommendation ITU-R M.493-14:2015, Annex 4. The operator shall have the optign to go
back to [the stage of the procedure 'where the action was taken that caused the warning.

C.6.2 Sending distress;automated procedure tests
NOTE Tgsts and set ups ‘marked with a raised circle (®) are actions that an operator will most likely have to

perform in real life. Thus)'these items are expected to be easy to perform. The test personnel are to report any
difficultieg or frustratiops.in performing these actions.

C.6.2.1 Distress button sub procedure tests

c.6.21./1 Purpose

This test checks the distress button sub procedure on the EUT.

C.6.2.1.2 Method of test and required results

Have the EUT and TE in standby. Stop any automatic updates that lead to changes of the
position on the EUT and note the MMSI, position, and UTC time of position of the EUT. Make
sure the position has enhanced resolution in seconds or fractional minutes. The tests are to
be performed using only the distress button (DB) on the EUT. The last test will require
returning the EUT to standby. Verify that:

a) pressing the DB sounds an audio alarm such that one can count seconds by it,

b) pressing the DB invokes a visual indicator such that one can count seconds by it,

c) the seconds remaining to transmission of the alert attempt are displayed,

d) the release of the DB before the countdown has elapsed stops the sub procedure,
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after the 3 s have elapsed, a steady tone of 2 s duration sounds,

the distress alert attempt is sent if the DB is released at least after the countdown is
completed,

the distress alert attempt is sent if the DB is continued to be held down.

NOTE The condition is verified if the received distress automated procedure on the TE is invoked and the sending
distress procedure on the EUT starts.

C.6.2.2 Default distress alert attempt tests

C.6.2.2.1 Purpose

This test checks the sending of the default distress alert attempt on the EUT from standby.

C.6.2.2)2 Method of test and required results

Place tHe TE in standby. Using only the distress button on the EUT, send the_default distress

alert attempt® and verify that:

a)
b)
c)
d)
e)
f)
9)
h)

i)
)

C.6.2.3 Default distress alert-attempt consistency tests

c.6.2.3.1 Purpose

the nature of distress on the TE is undesignated,

the MMSI of the vessel in distress on the TE is that of the EUT(

the position on the TE is that of the EUT,

the position on the TE includes the enhanced resolution,

the UTC time of the position on the TE is that of the-EUT,

the means of subsequent communication on the TE is radio telephone,
HF only: the alert is received on all 6 distress frequencies on the TE,

the [frequency of subsequent communication is 8 291,0 kHz on HF, 2 182,0 MF, and
chanpnel 16 on /VHF,

one|can speak to the EUT from the TE,
one|can speak to the TE from the EUT?®.

This tedt checks that sending the default distress alert attempt always transmits the default
values. [It also tests. the sending of the single frequency distress alert attempt| on HF

equipment (on VHE._and MF, the latter test has already been performed).

C.6.2.3.2 Method of test and required results

From standby on the EUT, select the option to compose a distress alert®. Select any nature of
distress except "undesignated"®. On HF equipment, select the single frequency method on
4 MHz®. Place the TE in standby. Send the distress alert attempt from the EUT® and verify
that:

a)
b)

c)
d)

f)

the distress button is required to send the distress alert attempt,
the enhanced position information is only sent on the 5th distress alert,

NOTE Inspect the individual characters of the distress alerts displayed on the TE and be sure the extension
is only present on the 5! distress alert.

the nature of distress on the TE is that selected on the EUT,

on HF, the frequency of subsequent communication is 4 125,0 kHz on the EUT,
one can speak to the EUT from the TE,

one can speak to the TE from the EUT®.
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Return the EUT® and TE to standby and use the distress button without entering parameters
of the alert attempt via a menu or equivalent on the EUT to send the default distress alert
attempt®. Verify that all the conditions listed under the default distress alert attempt are true.

C.6.2.4 Display
C.6.2.4.1 Purpose

This test checks that the required items of the automated procedure are properly displayed on
the EUT.

C.6.2.4.2 Method of test and required results

This tedt requires visual inspection only of the EUT interface upon/after sending”a [distress
alert atfempt from the EUT without handling the equipment. Send the default distrgss alert
attempt|from the EUT® and verify that:

a) the EUT indicates that it is transmitting,

b) on HF, the frequency of transmission is indicated,

c) on HF, the frequencies used for transmitting the distress alert are indicated,
d) the femaining time to the next automated sending of the distress alert attempt is displayed,

e) the {ime to the next automated sending from the start of transmission is between|3,5 min
and 4,5 min,

f) theljinterval is different each time when the test is rep&ated.
g) the flive items of the sent distress information are displayed,
h) the ¢perator is able to view the frequency of subsequent communication,

i) the EUT indicates that it is waiting for an_acknowledgement after the distress alert|attempt
is sgnt,

j) the option to pause the countdown to the next distress alert attempt is available,
k) the ¢ption to cancel the distress.alert is available,

[) on HF, the option to change the frequencies and method of the distress alert atjempt is
available,

m) on HF, the option to change the frequency of subsequent communication is availabje.
n) the ¢ption to resend the distress alert attempt is available.

C.6.2.5 Operator options prior to receiving distress alert acknowledgement

C.6.2.5/1 Purpose

This tegt\checks the operator options previous to being acknowledged. The cance|l option
shall be Tested in iTS own clause.

C.6.2.5.2 Method of test and required results

Continuing from the automated procedure of the previous test or after sending a default
distress alert attempt from the EUT?®, verify that:

a) the operator is able to pause the countdown to the next distress alert attempt®,

b) the operator is able to resume the countdown to the next distress alert attempt®,

c) the operato ris able to resend the distress alert attempt before the countdown has
elapsed®,

d) the unacknowledged procedure cannot be terminated either by the operator or the
equipment,

e) upon resending, the EUT indicates that it is retransmitting®,
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f) the time to the next automated sending is reset to between 3,5 min and 4,5 min,

g) on HF, the operator is able to resend the multi frequency attempt on just 2 MHz, 8 MHz,
and 12 MHz®,

h) on HF, the operator is unable to remove the 2 MHz and 8 MHz bands in the multi
frequency attempt®,

i) on HF, the operator is able to resend the attempt using the single frequency method®,

i) on HF, the operator is able to change the frequency of subsequent communication®,

k) on HF, the operator is able to speak to the TE from the EUT on this new frequency?®,

I) on HF, the operator is able to speak from the TE to the EUT on this new frequency.

NOTE Itfsassummetthatthetestpersommet changethefrequency of subsequent commmumicatioromteTE to that

of the EUT for these checks.
C.6.2.6 Automatic resending of the distress alert attempt
c.6.2.6.1 Purpose

This tesft checks that the distress alert attempt is automatically resent_at the proper time.

C.6.2.6.)2 Method of test and required results

Continulng from the automated procedure of the previous(test or after sending a| default
distress| alert attempt from the EUT®, let the countdown’{o the automatic resending of the

distress|alert attempt elapse and verify that:

a)
b)
c)

C.6.2.7 Cancelling the distress alert

c.6.2.7./1 Purpose

the pperator is notified of the resending at least.10's before the resending,
aftef the warning, the operator is able to easily)pause and then resume the countdpwn®,
the distress alert attempt is automatically.resent when the remaining time goes to zero,

the EUT indicates that it is transmitting,

the fime to the next automated sending from the start of transmission is between|3,5 min
and|4,5 min,

the TE receives the distress-alerts.

These tests check)that the sending distress automated procedure follows the proper [distress
alert capcellation)protocol. Cancelling a distress alert involves sending the self-addressed
distress| alertvacknowledgment followed by a voice cancel on the corresponding subgequent
commurications channel on all bands utilized by the distress alert attempts (on VHF, [there is
only thg ehannel 70 DSC and channel 16 voice, and on MF there is only 2 187,5 OSC and
2 182 voice or 2 174,5 data). For the purposes of this set of tests, the "subsequent
communication" cancel shall be referred to as a cancellation by voice, even though it may be
a data transmission such as NBDP.

C.6.2.7.2 Method of test and required results

Send a default distress alert attempt from the EUT®. The received distress automated
procedure shall start on the TE. Upon completion of the alert attempt on the EUT, select the
option to cancel the alert attempt® and verify that:

a)
b)
c)
d)

a warning is displayed that one is trying to cancel the distress,
the channels that need to be cancelled are displayed (1 on VHF and MF, 6 on HF),
prior to selecting a channel to cancel, the operator is able to exit the cancel procedure®,

upon selection of a channel, it is indicated to the operator that the self-cancel is being
sent,
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e) the self-cancel is displayed and recognized on the TE,

f) the operator is informed when the EUT is ready to give the manual (voice) cancel,

g) the appropriate text for the manual (voice) cancel is provided,

h) the cancelled channel is indicated to the operator,

i) the operator is able to re-do the cancel operation on a band/channel®,

j) awarning is provided that the cancellation has already been done on this band/channel,

k) the operator’s voice cancellation is heard on the TE,

I) on HF, the operator is required to cancel all channels before being able to exit the cancel®,
m) upon exiting the cancel, the sending distress automated procedure is acknowledged®.

C.6.2.8 Cancelling during the sending of a distress alert attempt
C.6.2.8.1 Purpose

This tesft makes sure that no distress alert attempt is stopped in the middle\of a distrgss alert
(a distrgss alert attempt consists of several distress alerts).

C.6.2.8.2 Method of test and required results

Place the TE and EUT® in standby. Send a default distress alert from the EUT®. If gossible,
on VHF| cancel® the distress alert attempt quickly enough, te’ stop the distress alert|attempt
before all the constituent distress alerts of the distress/alert attempt are sent. On HF, wait
until at [least one of the constituent distress alerts have”been sent before cancelling®. The
received distress automated procedure shall start oh the TE. Verify that any distrgss alert
started s sent to completion.

C.6.2.9 Handling distress alert acknowledgements

c.6.2.9.1 Purpose

alert adknowledgements and thatoany auto timeout option that may be provided|for the
acknowledged sending distréss’ automated procedure functions properly (recall that
unackngwledged sending distress procedures SHALL NOT have an auto timeout option).

This tes{ checks that the sending distress automated procedure responds correctly to distress

C.6.2.92 Method ©of,test and required results

Set the EUT® and/TE'in standby and send a default distress alert attempt from the EU[T® such
that the|received \distress automated procedure is once again initiated on the TE. A [distress
acknowEdgement shall then be sent from the TE. If the EUT provides an automatic|timeout

option fr the! acknowledged sending distress procedure, set the automated timeo(t® to a
value thlat.gives one enough time to complete the first 16 tests. Note that some manufacturers
may provide more sophisticated timeout options in the equipment setup as well as more
sophisticated operation options to control the automated timeout and respond to any warnings.
These tests only address the minimum requirement of at least a 10 s aural and visual warning
and a means of stopping the timeout. After the entire set of tests is completed, reset the
timeout® on the EUT to "no timeout". Verify that:

a) a received distress alert acknowledgment message appears and corresponding alarm
sounds,

b) the means to silence the alarm is displayed on the EUT,

c) the alarm can only be silenced manually,

d) the automatic resending of the alert attempt is terminated,

e) the EUT indicates that the distress event has been acknowledged,
f) the time since acknowledgment is displayed,

g) the MMSI of the sender is displayed,
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on HF, the frequency of the acknowledgement is displayed,

on HF, the subsequent communication frequency is tuned to the band of the
acknowledgement,

the operator can speak to the TE from the EUT?®,

the operator can speak to the EUT from the TE,

the operator is no longer able to resend the distress alert attempt,

the option to pause the countdown (or elapsed time) is no longer available,

the option to cancel the alert is no longer available,

the option to terminate the sending distress automated procedure is now available,
the ofF

if there is a timeout, a visual and aural warning appears at least 10 s before termination
with|the option to stop the termination.

procedure

This tegt checks the handling of distress DSC messages pertinent to the sending [distress

automafed procedure after acknowledgement.

C.6.2.10.2 Method of test and required results

The serlding distress automated procedure on the EUT shall first be acknowledged by|the TE.
On HF, the acknowledgement shall be on 8 414,5,KHz which shall cause the EUT to He tuned
to the 8 MHz band. Additional distress DSC(‘messages shall then be sent from|the TE
concernfing the same distress event being, handled by the sending distress automated
procedure on the EUT. The region of anyCarea addressed DSC messages composed on the

TE shall| be specified to encompass the EUT. Verify that:

a)
b)

Change|the MMSI of the)TE and verify that:

c)

d)
e)
f)
9)

a repeat distress alert acknowledgment sounds the self-terminating alarm on the EJT,

on HF, a repeat distress acknowledgement (sent by the same station) sent on the 4 MHz
band results in an automatic tuning of the subsequent communication frequency to the
4 MKz band®.

on HF, a repeati distress acknowledgement sent on 6 MHz informs the operator of the
request to change the subsequent communication frequency,

on HF, thefrequency change is only performed if the operator requests it,

the precedure on the EUT is unaffected upon receiving an all ships or area distressg relay,

a distress relay addressed to the EUT starts the received distress automated procedure,
the received distress automated procedure is initiated on hold.

C.6.2.11 Use of the distress button priority test

C.6.2.111 Purpose

This test checks the critically important feature that the distress button is able to send the
default distress alert attempt regardless of the state of the EUT.
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C.6.2.11.2 Method of test and required results
C.6.2.11.2.1 General

This test requires that the EUT be placed in as many as reasonable of its possible states.
Instructions are given to place the EUT in one of these states. The default distress alert
attempt is then started using the distress button. It is encouraged but not required that the
EUT immediately terminate any ongoing automated procedures.

C.6.2.11.2.2 Case 1

From standby on the EUT®, select the option to send an individual DSC message of priority
routine®._Enter/select the MMSI of the desired recipient®. Before the DSC message is actually
sent, start the default distress alert attempt using the dedicated distress button®.ard verify
that:

a) the three second countdown is followed by the two second steady alarm,
b) the neceived distress procedure is started on the TE,
c) the distress information on the TE is the default values and the sender is the EUT,

d) on HF, a multi frequency distress alert attempt is sent using all/six bands.
C.6.2.11.2.3 Case 2

From sfandby, select the option to send an individual DBSC message of priority rputine®.
Enter/s¢lect® the MMSI of the desired recipient and send the DSC message®. The |sending
non-disfress DSC automated procedure shall start on.the EUT. Start the default distrgss alert
attempt|using the dedicated distress button® and verify that:

a) the three second countdown is followed by.the two second steady alarm,

b) the rleceived distress procedure is startedion the TE,

c) the distress information on the TE is the default values and the sender is the EUT,

d) on HF, a multi frequency distress alert attempt is sent using all six bands.
C.6.2.11.2.4 Case 3

Set the[|EUT into standby®\ Send a distress alert attempt from the TE. After the rfeceived
distress| DSC automated(procedure starts on the EUT®, return the TE to standby and gtart the
default distress alert attempt on the EUT using the dedicated distress button® and verify that:

a) the three secaond countdown is followed by the 2-second steady alarm,

b) the received-distress procedure is started on the TE,

c) the distress information on the TE is the default values and the sender is the EUT,
d) on HE:a multi frequency distress alert attempt is sent using all six bands

C.6.2.11.2.5 Case 4

Set the EUT into standby®. Send an individual non-distress DSC message of priority urgency
from the TE addressed to the EUT. After the received non-distress DSC automated procedure
starts on the EUT, start the default distress alert attempt on the EUT using the dedicated
distress button® and verify that:

a) the three second countdown is followed by the 2-second steady alarm,

b) the received distress procedure is started on the TE,

c) the distress information on the TE is the default values and the sender is the EUT,
d) on HF, a multi frequency distress alert attempt is sent using all six bands.
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C.6.2.12 Distress alert composition tests
Cc.6.2.121 Purpose

This test checks the ability of the EUT to transmit the distress information correctly for
different values of the nature of distress and from different positions on the globe.

C.6.2.12.2 Method of test and required results

Set the EUT® and TE into standby. Configure the EUT to be located in the Western half of the
Southern Hemisphere®. Select the option to send a distress®. Choose "sinking" as the nature
of distress®. Send the distress alert attempt® and verify that:

a) the gedicated distress button is required to send the alert attempt on the EUT,
b) aregeived distress automated procedure starts on the TE,

c) the position reported on the TE is that of the EUT,

d) the pature of distress is "sinking",

e) onelis able to speak to the TE from the EUT®,

f) onelis able to speak to the EUT from the TE.

NOTE If|the positions were real, it is unlikely that communications would be possible, but in the laboratqry setting
the distances are not relevant.

Set the [EUT® and TE into standby. Configure the EUT tehe located in the Eastern hdlf of the
Southerh Hemisphere®. Select the option to send a distress®. Choose "flooding" as th¢ nature
of distress®. Send the distress alert attempt® and verify that:

g) the gedicated distress button is required to _sénd the alert attempt on the EUT,
h) a re¢eived distress automated procedure starts on the TE,

i) the position reported on the TE is that.oPthe EUT,

j) the I

k) one js able to speak to the TE from the EUT?®,

I) onejs able to speak to the EUT from the TE.

ature of distress is "flooding",

Set the EUT® and TE into‘standby. Configure the EUT to be located in the Western hdIf of the
Northern Hemisphere®. Select the option to send a distress®. Choose "abandoning ship" as
the natyre of distress®.~Send the distress alert attempt® and verify that:

m) the dedicated.distress button is required to send the alert attempt on the EUT,
n) areg¢eivedwdistress automated procedure starts on the TE,

o) the position reported on the TE is that of the EUT,

p) the nature of distress Is "abandoning ship",

q) one is able to speak to the TE from the EUT®,

r) one is able to speak to the EUT from the TE.

Set the EUT® and TE into standby. Configure the EUT to be located in the Eastern half of the
Northern Hemisphere®. Select the option to send a distress®. Choose "disabled/adrift" as the
nature of distress®. Send the distress alert attempt® and verify that:

s) the dedicated distress button is required to send the alert attempt on the EUT,

t) areceived distress automated procedure starts on the TE,

u) the position reported on the TE is that of the EUT,

v) the nature of distress is "disabled/adrift",

w) one is able to speak to the TE from the EUT?®,
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Xx) one is able to speak to the EUT from the TE.

Set the EUT® and TE into standby. Configure the EUT such that its position is unknown®.
Select the option to send a distress®. Choose "grounding" as the nature of distress®. Send

the distress alert attempt® and verify that:

y) the dedicated distress button is required to send the alert attempt on the EUT,
z) areceived distress automated procedure starts on the TE,
aa) the position reported on the TE is that of the EUT (position is unknown),

bb) the nature of distress is "grounding",

)
)
cc) one is able to speak to the TE from the EUT?®,
dd) onelis able to speak to the EUT from the TE.

C.6.21 Remote initiating and cancelling sending distress procedure tests

C.6.2.13.1 Purpose

This tegt checks that it is possible to initiate and control the sending’ distress au

proceddre from a remote controller using the sentences described in ‘Annex N.

C.6.2.13.2 Method of test and required results

The test is executed via the remote interface following{the guidelines in B.8.3. T

sequenge shall be tailored to the current configuration of\the EUT.

Any operator options selected by the test personnelrand entered via the remote inte

HMI in gombination shall work seamless.

C.7 Receiving distress automated.procedure

C.71 Receiving distress automated procedure requirements

C.7.11 Procedure

The redeiving distress automated procedure is initiated either by the reception of
multi-station distress DSC)message of a distress event, the reception of the first ind
addressled distress DSC message of a distress event, or the sending of a DROB

schematic of the automated procedure is given in Figure C.2.

omated

'he test

rface or

the first
vidually
OSE. A
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Figure C.2 — Receiving distress procedure
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C.71.2 Tasks

The EUT shall follow the received distress automated procedure as shown in Figure C.2
complying with the automated procedures as defined in Recommendation ITU-R M.493-
14:2015, Annex 4.

The received distress automated procedure shall handle the following events:

a) the sounding of the appropriate alarms for DSC messages pertinent to the procedure,

b) allocating all DSC messages pertinent to the station but not the procedure to their own
procedures or initiating their own procedure,

c) on HE.keeping track of the frequencies of reception.

d) on HF, appropriate tuning to the frequency and mode of subsequent communication and
providing at least a 10 s warning if that tuning involves a change from the _current tuning
and |the option to pause the tuning,

e) on HF, scanning all 6 distress frequencies,
f) watghing for the distress event acknowledgement and recognizing the)self-cancel,
g) proViding the operator with the option to:

1) dend a relay,

2) gend a distress acknowledgement (when and if a distress alert has been received),

3) gend a distress relay acknowledgement (when-~anhd if a distress relay hgs been
received),

4) gn HF, change the frequency of subsequent communication,
5) gbility to activate or place the procedure on,hold,
6) gnd the procedure.

C.71.3 Display

During the received distress automated procedure, the EUT shall display or make avajlable to
the operator the following items and/or information:

a) the fact one is engaged in.receiving a distress,

b) the glapsed time sincethe procedure started (prior to acknowledgment),
c) the e¢lapsed time since acknowledgement (after acknowledgment),

d) indig¢ating whethier'the procedure is on hold or is active,

e) the (distress( information (MMSI of vessel in distress, nature, position, time of position,
comms) and*the distance in nautical miles to the vessel in distress,

f) the [type (alert,
inter desHn
message,

relay, alert acknowledgement,

relay acknowledgement), sender, and

g) at least a 10 s warning before any automated change in communications frequencies are
invoked in case engaged in traffic,

h) the frequency of subsequent communication (HF only),
i) the frequencies on which the DSC messages have been received (HF only),
j) displaying the valid user options,

k) the ability to display information about the history of at least the received DSC messages
pertinent to the procedure,

I) the sub-stages of the procedure, which are:
1) waiting to send acknowledgement,
2) transmitting
3) waiting for acknowledgement,
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4) cancelled,
5) acknowledged
6) waiting for a free channel.

At top level, the elapsed time, the stage of the automated procedure, and operator options
shall be displayed.

C.71.4 Handling received DSC messages

DSC messages pertinent to the station but not the procedure shall be allocated to the
appropriate automated procedure or initiate their own automated procedure on hold.

DSC messages that are pertinent to the procedure are all DSC messages concervlﬂng the
same djstress event. If the MMSI is unknown, DSC messages that are pertinent to the
procedure are all DSC messages that have the same distress information. However,
individuplly addressed DSC messages shall initiate their own automated procedures op hold if
engaged in a received distress procedure handling multi-station (for example, all ships, area)
addressled DSC messages or vice versa.

In the dase of an event triggered by MOB devices, then multiplé_alerts from different MOB
devices|shall be handled as one event and within the same automated procedure.

C.7.1.5 Alarms
In a given procedure, only the reception of the initial DSC message and the DSC message
that firsf acknowledges the procedure shall soundanralarm unique to the DSC messgge type

(with the two-tone sound reserved for the distress "alert or relay if it initiates the prdcedure)
which shall be manually silenced.

All subsequent examples of the DSC messages shall only sound the self-terminating ajarm.

C.7.1.6 Determining subsequent ' communications

On VHF| it is always channel 16.
On MF, [it is either 2 182,0.KHz (voice) or 2 174,5 kHz (data).

On HF, the frequency'band is given by:

a) the [frequency) band of a single frequency distress alert attempt, relay, distregs alert
acknowledgement, and relay acknowledgment,

b) the B.MHz band if a multi-frequency distress alert attempt is received. A distrgss alert
atterrptis—eceonsideredtobe-multi-frequeney-iftwo—econsecutive—distress—alerts—are—received
on two different frequencies within a period of one minute. This rule applies even if neither
of the two distress alerts were received on the 8 MHz band,

c) the channel set is given by the mode of subsequent communication,

NOTE The band of subsequent communication given in (c) is used as the default DSC band for any subsequent
distress DSC messages sent by the operator.

C.71.7 Automated tuning

The tuning to the subsequent communication frequencies as determined in C.7.1.6 shall occur
automatically upon reception of a distress DSC message in the following manner:

a) on HF, the operator shall have a 10 s warning prior any tuning if the new subsequent
frequency is different from the current. The operator shall be able to pause the tuning if
engaged in traffic or accept the tuning,
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b) prior to acknowledgement, the tuning to the new frequency shall occur in the absence of
any operator action. If automatic tuning function has been switched off, the radio shall
remain on the current channel or frequency and prompt the user to accept the channel
change. There shall be no change until manually accepted.

c) after acknowledgment, the tuning to the new frequency shall only occur if the operator
requests it (note that the procedure is not yet acknowledged until after the first
acknowledgement starts the alarm).

C.7.1.8 Acknowledgments
The procedure handling all-ships and area distress DSC messages and distress alerts shall

be considered acknowledged upon reception of the first distress alert acknowledgement or all

Shl S di'\'l'rooe ralav acknawledaement
ps distress—relay-acknowledgement:

A distreps alert acknowledgement sent by the vessel in distress shall be recognized as a self-
cancel.

The profcedure handling a received individually addressed distress relay-shall be considered
acknowledged when the operator first transmits the corresponding Mindividually addressed
distress|relay acknowledgement to the sender.

The prdcedure handling a distress relay sent to an individaal* station shall be considered
acknowledged when the first corresponding individually addressed distress relay
acknowledgement is received from that station.

Cc.7.1.9 Sending relays and acknowledgments

On HF, the operator shall always have the option4o send a distress relay to coast statjon.

The operator shall not have the option to*send a distress relay acknowledgment| until a
distress|relay has been received.

The operator shall not have thesoption to send a distress alert acknowledgment| until a
distress|alert has been received:

Once the option to sendany of the distress DSC messages (distress relay, distrelss alert
acknowledgement, distress relay acknowledgement) referenced above becomes availgble, the
options ishall remain available until the procedure is terminated.

The prdcedure (shall automatically compose the distress DSC messages referenced above
except:

a) the distréss relay where the operator shall have the option to select the addressing mode
and address where the default shall be individual and on MF/HF the communications
mode, and

b) in a procedure handling an individually addressed relay or relay acknowledgement, the
operator shall have the option to send an all ships relay acknowledgement in addition to
the default individual relay acknowledgement even though this DSC message is typically
forbidden to be sent by ship stations.

NOTE It is only possible to send an individually addressed distress relay acknowledgement upon reception of
an individually addressed relay.

On HF, the operator shall have the option to override the default band of the DSC message
and send the distress DSC messages (distress relay, distress alert acknowledgement,
distress relay acknowledgement) referenced above on any one of the six distress channels.
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C.7.1.10 Termination

The procedure can be terminated manually or by the automated timeout. At least ten seconds
prior to automated termination, a visual and discrete aural warning shall be displayed with the
option to stop the automatic termination.

If the procedure is terminated manually by the user, then integrated equipment may revert to
the channel or frequency that was previously selected before the DSC procedure.

C.7.1.11  Warnings

The procedure  shall provide  warnings for  those reasons provided in

(] - LELL DD Al 409 4.4. 9040 A 4 - il ) b L L ) -
RecommendatiomtTHo=-R—M493=+426045"Amex—4—The operator—stratttave—the—optn to go

back to the stage of the procedure where the action was taken that caused the warning.

C.7.2 Receiving distress automated procedure tests

NOTE Tests and set ups marked with a raised circle (®*) are actions that an operator will most likely have to
perform in real life. Thus, these items are expected to be easy to perform. The test personnel are to report any
difficultieg or frustrations in performing these actions.

C.7.21 Normal sequence of the received distress automated/procedure tests
c.7.21/ Purpose

This test checks the behaviour of the automated procedure'through the "normal” seqyence of
receiving a distress alert attempt, perhaps a repeat of\the attempt and a few distresg relays,
and then a distress alert acknowledgement.

C.7.21)2 Method of test and required results

Make sure that the position on the TE has @nhanced resolution in fractional minutes. Send the
default distress alert attempt from the TE-using the distress button and verify that:
a) the EUT sounds the two tone alarm,

b) the feason for and means to silence the alarm is displayed,

c) the alarm can only be silenced manually,

d) the distress information and distance to the vessel in distress is displayed and correct,

e) the position contains the enhanced resolution data (fractional minutes or seconds of lat
and|lon),

f) the gender, infended recipients, and DSC message type are displayed,

g) the [frequency of subsequent communication is channel 16 (VHF), 2 182,0 kHz (MF),
8 219,09’ kHz (HF),

h) the elapsed time since receiving the first alert is displayed,

i) HF: the frequencies of reception are displayed or available to the operator,
j) the operator is informed that the procedure is waiting for an acknowledgement,
k) the option to send a distress relay is available,

[) upon selection of the option, a warning is provided that three minutes have not elapsed
yet®,

m) the option to send a distress alert acknowledgement is available,
n) the option to send a distress relay acknowledgement is NOT available,
o) the option to activate/place the procedure on hold is available,

p) the option to terminate the procedure is available,
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g) the history of at least the received DSC messages reveals that the following have been
received: HF: alert 6, alert ack 0, relay O, relay ack 0; MF/VHF: alert 5, alert ack 0, relay O,
relay ack 0, and that on HF, DSC messages have been received on all six frequencies®,

r) the elapsed time, stage, and operator options are visible at top level,

s) upon selection of the option to terminate the procedure, a warning is provided that one is
terminating the procedure®,

t) HF: the option to change the frequency of subsequent communication is available
u) one can speak to the EUT from the TE,
v) one can speak to the TE from the EUT®.

Change the Inneifinn on the TE and then resend the distress alert attempt from the TFE. Verify
that:

w) thelreason for and means to silence the self-terminating alarm are displayed,
x) thelalarm self-terminates,

y) thelhistory of at least the received DSC messages reveals that the.following haye been
received: HF: alert 12, alert ack 0, relay O, relay ack 0; MF/VHFs alert 10, alert ack 0,
relgy 0, relay ack 0, and that on HF, DSC messages have. been received on all six
frequencies,®

z) thelchanged position is displayed in the distress informatién on the EUT.
Resend|the attempt from the TE as a single frequency attempt on 2 MHz. Verify that:

) thp means to silence the self-terminating alarm.is displayed,

) the alarm self-terminates,

cc) thereis a 10 s warning and countdown before the automated tuning changes frequency,
) the option to pause/resume, invoke, or-block the frequency change is available,

) the operator has the ability to remain engaged on the current traffic channel®,

ff) in|the absence of operator action; the frequency automatically changes,

gg) the automatic frequency changes to the 2 MHz band.
Resend|the single frequency attempt from the TE on 4 MHz. Verify that:

hh) orje is able to pause/resume, invoke, or block the frequency change?®,

i) the history of.at\least the received DSC messages reveals that the following haye been
received: alert-22, alert ack 0, relay 0, relay ack 0, and that on HF, DSC messagges have
bgen received on all six frequencies®.

Reconfiguresthe TE MMSI and send an area or all ships distress relay concerning thjs event
(HF: on|6"MHz). Verify that:

i the EUT sounds the self-terminating alarm,

kk) the reason for and means to silence the alarm is displayed,

1)) the alarm self-terminates,

mm) the sender, intended recipients, and DSC message type are displayed,

nn) HF: a warning appears that there is a subsequent communication frequency change,
o00) HF: the frequency of subsequent communication automatically tunes to the 6 MHz band,
pp) the option to send a distress relay acknowledgement is NOT available,

qq) the history of at least the received DSC messages reveals that the following have been
received: HF: alert 22, alert ack 0, relay 1, relay ack 0; MF/VHF: alert 10, alert ack O,
relay 1, relay ack 0, and that on HF, DSC messages have been received on all six
frequencies®,

rr)  the elapsed time, stage, and operator options are visible at top level.
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Reconfigure the TE MMSI and send an area or all ships distress relay concerning this event

(HF: on 12 MHz). Verify that:

ss) the EUT sounds the self-terminating alarm,

tt) HF: a warning appears that there is a subsequent communication frequency change,

uu) HF: the frequency of subsequent communication automatically tunes to the 12 MHz
band.

Reconfigure the TE MMSI and send a distress alert acknowledgement (HF: on 16 MHz). Verify
that:

vv) the EUT sounds the distress alert acknowledgement alarm,

ww) HF: a warning appears that there is a subsequent communication frequency change,

xx) HF: the frequency of subsequent communication automatically tunes to(the 16 MHz
bgnd,

yy) the operator is informed that the procedure (distress event) has been“acknowledged,
zz) the sender, intended recipients, and DSC message type are displayed,

aaa) the options to send a distress alert relay and distress alert_acéknowledgement |are still
available.

bbb) the option to send a distress alert relay acknowledgement is NOT available,
ccc) the option to activate/place the procedure on hold is @vailable,

ddd) thg history of at least the received DSC messages ‘vreveals that the following haye been
received: HF: alert 22, alert ack 1, relay 2, relay*ack 0; MF/VHF: alert 10, alent ack 1,
reiay 2, relay ack 0, and that on HF, DSCimessages have been received on all six
fréquencies®,

eee) the time since acknowledgement, stage, and operator options are visible at top I¢vel.

—

Send a pecond distress alert acknowledgement from the TE (HF: on 8 MHz). Verify thg

fff) thp EUT sounds the self-terminating alarm,
ggg) HF: a warning appears thatithere is a subsequent communication frequency change,
hhh) HF: the frequency of subseéquent communication remains on the 16 MHz band,

i)  the history of at leastithe received DSC messages reveals that the following haye been
received: HF: alert-22, alert ack 2, relay 1, relay ack 0; MF/VHF: alert 10, alent ack 2,
re£ay 1, relay ack 0, and that on HF, DSC messages have been received on all six
frequencies®

C.7.2.2 Distress event self-cancel recognition and auto timeout tests

c.7.2.24 Purpose

This test checks that the automated procedure recognizes the distress event self-cancel and
that the automated timeout option functions properly.

C.7.2.2.2 Method of test and required results

Reset the EUT into standby®. Set the automated timeout of received distress procedures on
the EUT® to a value that gives one enough time to complete the first ten tests. Note that some
manufacturers may provide more sophisticated timeout options in the equipment setup as well
as more sophisticated operation options to control the automated timeout and respond to any
warnings. These tests only address the minimum requirement of at least a 10 s aural and
visual warning and stopping the timeout. After the entire set of tests is completed, reset the
timeout on the EUT to "no timeout"®. Send the default distress alert attempt from the TE.
Silence the alarms on the EUT®. When the TE is finished sending the distress alert attempt,
send the self-addressed distress alert acknowledgement and verify that:

a) the EUT sounds the distress acknowledgement alarm,
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b) the reason for and means to silence the alarm is displayed,

c) the alarm can only be silenced manually,

d) the sender, intended recipients, and DSC message type are displayed,
e) the procedure indicates it is acknowledged,

f) the acknowledgement is recognized as a self-cancel,

g) the history of at least the received DSC messages reveals that the following have been
received: HF: alert 6, alert ack 1, relay 0, relay ack 0; MF/VHF: alert 5, alert ack 1, relay O,
relay ack 0, and that on HF, DSC messages have been received on all six frequencies®,

h) the time since acknowledgement, stage, and operator options are visible at top level,
i) one can speak to the EUT from the TE

i) one [can speak to the TE from the EUT®.
k) a vigual and aural warning appears at least 10 s before termination with the optior| to stop

the fermination.
C.7.2.3 Received distress automated procedure started by a distress relay tests

c.7.23/1 Purpose

This tedt checks the setup of the automated procedure when theAfirst received distress DSC
messagpe of a distress event is a distress relay.

C.7.23)2 Method of test and required results

Reset the EUT to standby®. From the TE, send a.distress relay on behalf of someqgne else
addressfed to an area (MF/HF) or all ships (VHF)., Provide parameters for all five components
of the d|stress information, and on MF/HF send\{he distress relay on 2 MHz and verify that:

a) the EUT sounds the two-tone alarm,

b) the feason for and means to silence, the alarm is displayed,
c) the alarm can only be silenced manually,

d) the distress information and-distance to the vessel in distress is displayed and correct,
e) the position contains the enhanced resolution data (fractional minutes of lat and lon),
f) the gender, intended(recipients, and DSC message type is displayed,
g) the frequency of subsequent communication is channel 16 (VHF) 2 182,0 kHz (MF/HF),
h) the elapsed time'since receiving the relay is displayed,

i) HF:the frequency of reception is displayed or available to the operator,

j) the pperator is informed that the procedure is waiting for an acknowledgement,

k) the '\pﬁnn tosend a distress rnlqy is available,

[) the option to send a distress alert acknowledgement is NOT available,
m) the option to send a distress relay acknowledgement is NOT available,
n) the option to activate/place the procedure on hold is available,

o) the option to terminate the procedure is available,

p) the history of at least the received DSC messages reveals that the following have been
received: HF: alert O, alert ack O, relay 1, relay ack 0; MF/VHF: alert 0, alert ack 0, relay 1,
relay ack 0, and that on HF, DSC messages have been received on the 2 MHz band® [’

q) the elapsed time, stage, and operator options are visible at top level,

r) one can speak to the EUT from the TE,

s) one can speak to the TE from the EUT®,

t) MF/HF: the option to change the frequency of subsequent communication is available.
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C.7.2.4 Received distress automated procedure started by a distress alert
acknowledgement tests

C.7.24.1 Purpose

This test checks the setup of the automated procedure when the first received distress class
DSC message of a distress event is a distress alert acknowledgement.

C.7.24.2 Method of tests and required results

Reset the EUT to standby®. From the TE, send a distress alert acknowledgement and on HF
send the acknowledgement on 12 MHz and verify that:

a) the EUT sounds the distress alert acknowledgement alarm,
b) the reason for and means to silence the alarm is displayed,
c) the @larm can only be silenced manually,

d) the distress information and distance to the vessel in distress is displayed and correct,
e) the position contains the enhanced resolution data (fractional minutes’of lat and lon),
f) the gender, intended recipients, and DSC message type is displayed,

g) the [frequency of subsequent communication is channel 16_(VHF), 2 182,0 kHz (MF),
12 290,0 kHz (HF),

h) the elapsed time since being acknowledged is displayed,

i) HF:the frequency of reception is displayed or availablée to the operator,
j) the pperator is informed that the procedure is acknowledged,

k) the pption to send a distress relay is availablé;

[) the pption to send a distress alert acknowledgement is unavailable,

m) the pption to send a distress relay acknowledgement is unavailable,

n) the pption to activate/place the proCedure on hold is available,

o) the pption to terminate the progedure is available,

p) the history of at least the teceived DSC messages reveals that the following haye been
received: HF: alert 0, alert ack 1, relay O, relay ack 0; MF/VHF: alert 0, alert ack 1| relay 0,
relay ack 0, and that ofivHF, DSC messages have been received on the 12 MHz band®,

q) the {ime since acknowledgement, stage, and operator options are visible at top level,
ry onejcan speak-fo-the EUT from the TE,

s) onejcan speak to the TE from the EUT®,

t) HF: the option to change the frequency of subsequent communication is available.

C.7.2.5| > Received distress automated procedure started by an individually addressed

distress relay tests

C.7.2.5.1 Purpose

This test checks the setup of the automated procedure when the first received distress DSC
message of a distress event is a distress relay addressed only to the station.

C.7.2.5.2 Method of tests and required results

Reset the EUT to standby®. From the TE, send a distress relay addressed to the EUT. Place
information in all of the distress message elements (MMSI of vessel in distress, nature of
distress, position, time of position, communication type). On HF, use the 6 MHz band. Verify
that:

a) the EUT sounds the distress relay alarm,
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b) the reason for and means to silence the alarm is displayed,

c) the alarm can only be silenced manually,

d) the option to acknowledge the individual DSC message is presented (do not acknowledge),
e) the distress information and distance to the vessel in distress is displayed and correct,

f) the position contains the enhanced resolution data (fractional minutes or seconds of lat
and lon),

g) the sender, intended recipient, and DSC message type is displayed,

h) the frequency of subsequent communication is channel 16 (VHF), 2 182,0 kHz (MF),
6 215,0 kHz (HF),

i) the plnpqu time since rpr‘pi\/ing the initial rplny is diQpIaypd

j) HF: the frequency of reception is displayed or available to the operator,

k) the ¢perator is informed that the DSC message needs to be acknowledged,

[) the ¢ption to send a distress relay is available,

m) the ¢ption to send a distress alert acknowledgement is unavailable,

n) the ¢ption to send a distress relay acknowledgement is available,

0) the o¢ption to activate/place the procedure on hold is available;

p) the ¢ption to terminate the procedure is available,

gq) HF: [he option to change the frequency of subsequent communication is available,

r) the history of at least the received DSC messages)reveals that the following haye been
recejved: HF: alert O, alert ack 0, relay 1, relay ack 0; MF/VHF: alert 0, alert ack 0,|relay 1,
relay ack 0, and that on HF, DSC messages have)been received on the 6 MHz banf®,

s) the ¢lapsed time, stage, and operator options‘ére visible at top level.
Select the option to send a relay acknowledgement on the EUT®. Verify that:

t) no warning is given when the relay-acknowledgement option is selected,

u) the default addressing mode is “individual" and the MMSI is that of the sender,

v) onelis unable to edit the destination MMSI address,

w) the option to send an "all ships" acknowledgement is present,

x) HF: the default frequéncy band is that of the current subsequent communications,
y) HF: the currentlywsed frequency band is indicated (6 MHz),

z) HF: the operator-is able to select from among any of the six frequency bands®.

Send thg relayacknowledgement from the EUT® (HF: on the 16 MHz band)®. Verify that:

aa) the received distress DSC message procedure is acknowledged on the TE,

bb) the distress relay acknowledgment is received on the frequency selected,
cc) it is indicated on the EUT that the event has been acknowledged,

dd) the history of at least the received DSC messages reveals that the following have been
received: HF: alert 0, alert ack O, relay 1, relay ack 0; MF/VHF: alert 0, alert ack 0, relay
1, relay ack 0, and that on HF, DSC messages have been received on the 6 MHz and
16 MHz bands)®,

ee) the time since acknowledgement, stage, and operator options are visible at top level,
ff) one can speak to the EUT from the TE,
gg) one can speak to the TE from the EUT®.
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C.7.2.6 Received distress automated procedure started by sending a DROBOSE
tests

C.7.2.6.1 Purpose

This test checks the setup of the automated procedure on the EUT when the EUT sends a
distress relay on behalf of someone else. Recall that the sending of this distress DSC
message is functionally equivalent to receiving a distress alert and then relaying it.

C.7.2.6.2 Method of tests and required results

Reset the EUT to standby®. Send a DROBOSE from the EUT® using the default values except
for position and time of position. On HF. use the 4 MHz band®. Verify that:

a) the feceived distress automated procedure is started on the TE,

b) the dlistress information and DSC message type is received on the TE correcily,
c) the received distress automated procedure also starts on the EUT,

d) therg is no alarm sounded by the EUT,

e) the distress information and distance to the vessel in distress is diSplayed and correct,
f) the gender, intended recipients, and DSC message type is displayed,

g) the [frequency of subsequent communication is channel:X16 (VHF), 2 182,0 kHz (MF),
4 125,0 kHz (HF),

h) the glapsed time since sending the initial relay is displayed,

i) HF:[the frequency of sending is displayed or available to the operator®,

j) the pption to send a distress relay is available,

k) the pption to send a distress alert acknowlédgement is NOT available,

[) the pption to send a distress relay acknowledgement is NOT available,

m) the pption to activate/place the procedure on hold is available,

n) the pption to terminate the procedure is available,

0) HF: the option to change the frequency of subsequent communication is available,
p) itisjindicated on the EUJ that the event is waiting for an acknowledgement,

q) the history of at least\the received DSC messages reveals that the following haye been
recelived: HF: alert(O,alert ack 0, relay O, relay ack 0; MF/VHF: alert 0, alert ack 0] relay O,
relay ack 0, and.on‘HF, that the 4 MHz band has been used?®,

r) the glapsed time, stage, and operator options are visible at top level,

s) onefcan speak to the EUT from the TE,

t) onelcan speak to the TE from the EUT®.

C.7.2.7 Sending a distress relay tests
C.7.2.71 Purpose

This test checks that the automated procedure composes the distress relay correctly and
presents the correct information and selection options when the operator chooses to send a
relay.

C.7.2.7.2 Method of tests and required results

Reset the EUT to standby®. From the TE, send a distress alert attempt with "nature of
distress" as sinking. On HF, use the multi frequency method including the 2 MHz, 8 MHz, and
12 MHz bands. Silence the alarms on the EUT® and wait until all the alerts of the distress
alert attempt are sent. Place the TE back in standby. On the EUT, select the option to send a
distress relay®. Verify that:
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a)
b)

c)
d)
e)
f)
9)
h)

a warning is displayed that it is too soon to send a relay if three minutes have not elapsed,

after selecting the option, the default addressing mode is individual and default MMSI is
invalid,®

the option to use all ships (VHF) or area (MF/HF) addressing is available,

the operator is unable to edit the distress information except the comms mode on HF,

the individually addressed relay is unable to be sent with no MMSI entry,®

HF: the default frequency band is that of the current subsequent communications (8 MHz),
HF: the currently used frequency bands are indicated (2, 8, and 12)®,

HF: the operator is able to select from among any of the six frequency bands®.

Select gither area (MF/HF) or all ships (VHF) addressing® and send the relay®. Verify that:

i)
i)
k)
1)

m) one [can speak to the EUT from the TE,

n)

a warning is displayed stating one shall try to send the relay to a coast station;
send anyways® and the received distress procedure is started on the TE,
the distress information and DSC message type displayed on the TE_ is’correct,

HF: the relay is received on the frequency selected by the EUT,

one [can speak to the TE from the EUT®.

There id a big difference between "invalid" and "unknown"\MMSI. "Unknown" is an ac¢eptable
value by Recommendation ITU-R M.493 (coded by fiveA426’s) but it shall never be trapsmitted
in this case. The software shall recognise the default\entry as unacceptable to send and shall

not allow the sending until an acceptable 9-digit value'is entered.

C.7.2.8 Sending a distress alert acknowledgment tests

Cc.7.2.8/1 Purpose

This test checks that the automated procedure composes the distress alert acknowledgement
correctly, and when the operator ghooses to send a distress alert acknowledgment the only

selectioh option available is the-HF band of the acknowledgment.

C.7.2.82 Method of tests and required results

Reset the EUT to standby®. From the TE, send the default distress alert attempt. Silgnce the
alarms on the EUT®-and wait until all the alerts of the distress alert attempt are sent] On the

EUT, select the option to send a distress alert acknowledgment®. Verify that:

a)

b)
c)
d)

e)
f)
g)

a warning s displayed that it is too soon to send a distress alert acknowledgment if five
minutes have not elapsed, and/or

a warning is displayed that the acknowledgment shall only be sent by coast stations,
VHF: after selecting the option, the acknowledgment is sent®,

HF: after selecting the option, the operator is unable to change any parameters of the
acknowledgment®,

HF: the default frequency band is that of the current subsequent communications (8 MHz),
HF: the currently used frequency bands are indicated (all 6),
HF: the operator is able to select from among any of the six frequency bands®,

Send the distress alert acknowledgement (HF: on 16 MHz)®. Verify that:

h)
i)
j)

the sending distress procedure is acknowledged on the TE,
the distress alert acknowledgment is received on the frequency selected by the EUT,

the EUT indicates that the event has been acknowledged,
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k) one can speak to the EUT from the TE,
I) one can speak to the TE from the EUT®,

m) a warning is given that the event has already been acknowledged when trying to send a
relay®,

n) a warning is given that the event has been acknowledged when trying to resend the
distress ack®.

C.7.2.9 Sending a distress relay individual acknowledgment tests
C.7.29.1 Purpose

This test checks that the automated procedure composes the distress relay acknowledgement
correctly and when the operator chooses to send a distress relay acknowledgment.

C.7.29)2 Method of test and required results

Reset the EUT to standby®. From the TE, send an individual distress relay_ to the EUT| On HF,
use the|8 MHz band. Silence the alarm on the EUT®. On the EUT, sele€t\the option tq send a
distress|relay acknowledgment®. Verify that:

a) VHHA: after choosing to continue, the acknowledgment is sent®;

b) HF: |after choosing to continue, the operator is unable toXchange any parameters of the
acknowledgment®,

c) HF: the default frequency band is that of the currentsubsequent communications (# MHz),
d) HF: the currently used frequency band is indicated;
e) HF: the operator is able to select from among-any of the six frequency bands®.

Send thg relay acknowledgement on 8 MHz® \Verify that:

f) the procedure is acknowledged on the TE,

g) the relay acknowledgement is recéived on the frequency selected by the EUT,
h) it is [ndicated on the EUT that.the event has been acknowledged®,

i) one fcan speak to the EUT.froem the TE®,

j) one [can speak to the TE\from the EUT®,

k) a warning is given(that the event has already been acknowledged when trying to| send a
relay®,

I) a warning isgiven that the event has been acknowledged when trying to resend the relay
ackrjowledgment®.

C.7.2.1(f Alarm restrictions (MF/HF only) tests

C.7.2.10.1 Purpose

This test checks that distress DSC messages that satisfy certain criteria do not sound an
alarm that shall be manually silenced. These criteria are when the vessel in distress is further
than 500 NM from the receiving station and between 70° South and 70° North.

C.7.2.10.2 Method of tests and required results

Reset the EUT to standby®. Configure the TE to be further than 500 NM from the EUT. From
the TE, send a distress alert attempt with "nature of distress" as sinking. On HF, use the
single frequency method on the 8 MHz band. Verify that:

a) the received distress procedure starts on the EUT,

b) the two tone alarm sounds but self-terminates,

c) the means to silence the alarm is displayed,
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d) the distress information and distance to the vessel in distress is displayed/available and
correct,

e) one can speak to the EUT from the TE,

f) one can speak to the TE from the EUT®.

Reset the EUT to standby®. Configure the TE to be further than 500 nm from the EUT but
north of 70° North or south of 70° South. From the TE, send a distress alert attempt with

"nature of distress" as "flooding". On HF, use the single frequency method on the 12 MHz
band. Verify that:

g) the received distress procedure starts on the EUT,

h) the two tone alarm-sounds,

i) the reason for and means to silence the alarm is displayed,
j) the alarm can only be silenced manually,

k) the {istress information and distance to the vessel in distress is displayed/availgble and
corrgct,

[) onejcan speak to the EUT from the TE,
m) one|can speak to the TE from the EUT®.

Reset the EUT to standby®. From the TE, send a distress_alert attempt with "nature of
distress|' as "abandoning ship" but no position information. ©n HF, use the single fregquency
method|on the 6 MHz band. Verify that:

n) the received distress procedure starts on the EUT;

o) the J:/o tone alarm sounds,
p) the
q) the distress information is displayed/available and correct,

eans to silence the alarm is displayed,

r) the distance is unknown,
s) one ccan speak to the EUT from.the*TE,
t) one [can speak to the TE fromthe EUT®.

C.7.2.11 Remote controlling receiving distress procedure tests
C.7.2111 Purpose

This tesft checks that it is possible to control the receiving distress automated proceddyre from
a remote controlter using the sentences described in Annex N.

C.7.2.11.2 Method of tests and required results

The test is execuled via the remote inferface following the guidelines in B.8.4. The test
sequence shall be tailored to the current configuration of the EUT.

Any operator options selected by the test personnel and entered via the remote interface or
HMI in combination shall work seamless.

C.8 Sending non-distress automated procedure

C.8.1 Sending non-distress automated procedure requirements
C.8.1.1 Procedure

The sending non-distress automated procedure results when the operator selects to transmit
a DSC message that does not contain the distress information. It also results when an
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acknowledgement to a sending non-distress automated procedure that has been prematurely
terminated is received ("an acknowledgement one quit waiting for").

Select to Send DSC Message

v

Transmit DSC message <

No .
Require ack

\ 4
A

v Yes
A 4

Tune radio to ack freq

v v

Tune radio for comms Present Options: ‘
or display information Resend DSC (unless ack received)

End Procedure

l 7'}

Receive
DSC

Enter “acked” stage.

\ 4

Ack
alarm

A 4
End
progedure

IEC

Figure C.3 — Sending non-distress automated procedure

C.8.1.2 Tasks

The EUT shall follow the sending distress automated procedure as shown in Figure C.3
complyipg with(the automated procedures as defined in Recommendation ITU-R| M.493-
14:2015, Annex4.

The sending non-distress automated procedure shall handle the following events:

a) prior to acknowledgement:
1) the transmission of the composed/selected DSC message,

2) if the DSC message demands no acknowledgment, setting the procedure to
acknowledged,

3) if the DSC message demands an acknowledgement:

i) on HF, tuning the general receiver to the frequency of the DSC acknowledgement if
required,

ii) waiting for the acknowledgement and alarming when received,

iii) allocating any received DSC message not pertinent to the procedure to their
appropriate procedure or initiating their own procedure on hold,

iv) providing the valid operator options which are:
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e resend the initial DSC message,
e activate or place the procedure on hold,
e terminate the procedure.
b) upon reception of the acknowledgement or being set to acknowledged:

1) tuning the general receiver and transmitter to the frequency of subsequent

communication or displaying the requested information,

2) ignoring any received DSC message pertinent to the procedure since it is a duplicate,

3) allocating any received DSC message not pertinent to the procedure to the appropriate

procedure or initiating their own procedure on hold, and

4) previding-the—valid-operatorep
¢ resend the initial DSC message if it requires no acknowledgement,
¢ activate or place the procedure on hold,

¢ terminate the procedure.
C.8.1.3 Display

During [the sending non-distress automated procedure, the EUT shall display @
availablg to the operator the following items and/or information:

a) the fact one is engaged in sending a non-distress DSC,message,

b) the elapsed time since sending the initial DSC message (prior to acknowledgemen

c) the |elapsed time since being acknowledged: (once acknowledged or cof
acknowledged),

d) the [nformation content of the initial DSC message sent which is:

1) the type of DSC message (descriptioft),

N

he priority of the DSC message,

w

he destination,

a b

he frequencies of subsequent communication if any,

()

n HF, the frequeney:of the sent DSC message,

~

)
)
)
) the means of subsequent.cemmunication or purpose,
)
)
)

hether or not the DSC message requires an acknowledgement.
e) if acknowledgeds:the information content of the acknowledgement which is:
1

he type(ofjacknowledgment (description),

N

he priority of the DSC acknowledgement,

w

he‘sender,

N

to whom the DSC acknowledgement was sent,

D O

if appropriate, the mode/frequency change or unable to comply and reason,

~

)
)
)
)
) the means of subsequent communication or the requested information,
)
) the frequencies of subsequent communication if any,

)

0]

on HF, the frequency of the acknowledgement.
f) the valid operator options, and
g) the sub-stages of the procedure which are
1)
2)
3) waiting for acknowledgement,
4)

waiting for free channel,
transmitting,

linked for communications,

r make

),

sidered
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5) procedure done (no more to do).

At top level, the elapsed time, the stage of the automated procedure, and operator options
shall be displayed.

C.8.1.4 Handling received DSC messages

DSC messages pertinent to the station but not the procedure shall be allocated to the
appropriate automated procedure or initiate their own automated procedure on hold.

DSC messages that are pertinent to the procedure are acknowledgements to the initial DSC
message.

C.8.1.5 Alarms

The regeption of the first acknowledgement pertinent to the procedure shall sound the
appropr|ate acknowledgement alarm as specified in Tables H.1 and H.2.

Any subsequent acknowledgement may be ignored as only individually address¢d non-
distress|DSC messages have acknowledgements.

C.8.1.6 Automated tuning

On HF,|DSC messages using the duplex DSC channels xequiring acknowledgemerjts shall
tune thg general receiver to the anticipated frequency aefithe DSC acknowledgement.

If the DSC message requires subsequent communications, the general receiver and
transmifter shall be tuned to the frequencies givefi in the acknowledgement upon recgption of
the "able to comply" acknowledgement.

If the gcknowledgement received is "unable to comply", the radio shall not tung to the
originally proposed channel or frequenty.

If the agknowledgement received\is "able to comply" but proposes a new working fréequency
that is hot available, the radio” shall not tune to the proposed frequency, but inform the
operatof that he has to make\a new call request to the called station.

If no agknowledgement is required, the transmitter shall be tuned to the frequency of
subseqyent communications given by the initial DSC message.

C.8.1.7 Delayed acknowledgements

If an acknowledgement to a sending non-distress automated procedure is received after the
procedure has been prematurely terminated, the auiomated procedure shall initiate itself
recreating the initial DSC message based upon the acknowledgement. The procedure shall
inform the operator that "an acknowledgement we quit waiting for" has been received. If the
acknowledging station changed the frequency or communication mode, the original values will
not be known but shall be assumed to be that present in the acknowledgement. If the
acknowledging station responded with "unable to comply”, all the original communication
information will be unknown in which case the initial DSC message shall be assumed to have
been radiotelephone on any legal frequency.

C.8.1.8 Termination

Termination is done manually or by the automated timeout. At least ten seconds prior to
automated termination, a visual and discrete aural warning shall be displayed with the option
to stop the automatic termination.
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C.8.1.9 Warnings

The procedure shall provide warnings for  those reasons provided in
Recommendation ITU-R M.493-14:2015, Annex 4. The operator shall have the option to go
back to the stage of the procedure where the action was taken that caused the warning.

C.8.2 Sending non-distress automated procedure tests

NOTE Tests and set ups marked with a raised circle (®*) are actions that an operator will most likely have to
perform in real life. Thus, these items are expected to be easy to perform. The test personnel are to report any
difficulties or frustrations in performing these actions.

C.8.21 Sending non-distress procedure sequence with "able to comply"” tests

c.8.21/1 Purpose

This tesft checks the typical cycle of sending a DSC message, waiting for the acknowlgedgment,
receiving an "able to comply" acknowledgement, and establishing the communication I|nk.

Cc.8.2.12 Method of test and required results

Set the [EUT® and TE in standby and be sure that the automatic acknowledgement fefature of
the TE |s turned off in order to have time to inspect the EUT. Configure the TE with a ship
station [MMSI. From the EUT, send a DSC message of priority routine requestifg radio
telephofe addressed to the TE®. On HF, send the DSC message on the 16 MHZ priority
frequengy (16 804,5 kHz) using simplex channel 1 (16 582,0 kHz); on VHF, select chahnel 6°.
Verify that:

a) the EUT indicates that it is transmitting,
b) the information content of the initial DSC message is displayed or available on the EUT,

c) upon completion of the transmissiony) the EUT states that it is waiting | for an
acknowledgement,

d) the fime since sending the initial DSC message is displayed,

e) the o¢ption to resend the initial DSC message is available,

f) the option to activate/place(the procedure on hold is available,

g) the ¢ption to terminate_the procedure is available,

h) the eceived non-distress DSC procedure is started on the TE,

i) HF:the DSC message is received on 16 804,5 kHz on the TE,

j) the Iformation content displayed on the TE corresponds to that displayed on the EJUT,
I

k) the ¢lapsed-time, stage, and operator options are visible at top level on the EUT.

Acknow|edge the DSC message from the TE with "able to comply". Verify that:

I) the routine acknowledgement alarm sounds on the EUT,

m) the reason for and means to silence the alarm is displayed on the EUT,

n) the time since being acknowledged is displayed,

o) the information content of the acknowledgement is displayed or available® on the EUT,
p) the EUT indicates that it has been acknowledged or that communications are ready,
g) the option to resend the initial DSC message is no longer available on the EUT,

r) the option to activate/place the procedure on hold is available,

s) the option to terminate the procedure is available,

t) the time since acknowledgement, stage, and operator options are visible at top level,
u) one can speak to the TE from the EUT®,

v) one can speak to the EUT from the TE.
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C.8.2.2 Sending non-distress procedure sequence with "comply with frequency
change” tests

Cc.8.2.2.1 Purpose

This test checks the ability of the EUT procedure to handle an acknowledgement requesting a
frequency change.

C.8.2.2.2 Method of test and required results

Set the EUT® and TE in standby and be sure that the automatic acknowledgement feature of
the TE is turned off in order to be able to change the frequency of subsequent
communications. Configure the TE with a ship station MMSI. From the EUT, send a DSC
messagp with priority safety requesting radio telephone addressed to the TE®. OmHF, send
the DSC message on the 12 MHz priority frequency (12 577,0 kHz) using simplex.channel 1
(12 353|0 kHz) and on VHF select channel 6°. Silence the alarm on the TE. Whenr'it ig time to
send the acknowledgment from the TE, select the option to comply witha- modg and/or
frequentcy change. Compose the change as follows: on HF, change th€ frequency of the
subseqyent communications to simplex channel 2 in the 12 MHz band (#2-856,0 kHz)| and on
VHF change it to channel 71. Verify that:

a) the EUT indicates that it is transmitting,
b) the Information content of the initial DSC message is displayed or available® on th¢ EUT,

c) upom completion of the transmission, the EUT states that it is waiting |for an
acknowledgement,

d) the {ime since sending the initial DSC message is.displayed,
e) the pption to resend the initial DSC message is available,

f) the pption to activate/place the procedure an hold is available,
g) the pption to terminate the procedure is;available,

h) the received non-distress DSC procedure is started on the TE,
i) HF:[the DSC message is received on 12 577,0 kHz on the TE,

j) the Information content displayed on the TE corresponds to that displayed on the HUT.

Send thg acknowledgment specified above from the TE. Verify that:

k) the glapsed time, stage, and operator options are visible at top level on the EUT,
I) the safety acknewledgement alarm sounds on the EUT,
m) the neason forsand means to silence the alarm is displayed on the EUT,

n) the alarm-¢ah only be silenced manually®,
0) the]I
p) the information content of the acknowledgement is displayed or available® on the EUT,

im€ since being acknowledged is displayed,

gq) the EUT indicates that a change in communications has been suggested (accept if
necessary)®,

r) the EUT indicates that it has been acknowledged or that communications are ready,
s) the option to resend the initial DSC message is no longer available on the EUT,

t) the option to activate/place the procedure on hold is available,

u) the option to terminate the procedure is available,

v) one can speak to the TE from the EUT®,

w) one can speak to the EUT from the TE.
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C.8.2.3 Sending non-distress procedure sequence with "unable to comply” tests
C.8.2.3.1 Purpose

This test checks the ability of the EUT procedure to handle an "unable to comply"
acknowledgement.

C.8.2.3.2 Method of test and required results

Set the EUT® and TE in standby and be sure that the automatic acknowledgement feature of
the TE is turned off in order to allow the "unable to comply" acknowledgment option.
Configure the TE with a ship station MMSI. From the EUT, send a DSC message with priority

urgency requesting radio telephone addressed to the TE®. On HF. send the DSC message on
the 4 MHz priority frequency (4 207,5 kHz) using simplex channel 1 (4 146,0 kHz),| and on
VHF select channel 6°. Verify that:

a) the EUT indicates that it is transmitting,

b) the Information content of the initial DSC message is displayed or available® on the¢ EUT,

c) upon completion of the transmission, the EUT states thathit’ is waiting |for an
acknowledgment,

d) the {ime since sending the initial DSC message is displayed,
e) the pption to resend the initial DSC message is available,

f) a "tqo soon" warning is displayed when trying to resend® before 5 min, (Don’t resepd)
g) the pption to activate/place the procedure on hold_is¢available,

h) the pption to terminate the procedure is available;

i) the received non-distress DSC message procedure is started on the TE,
j) HF:the DSC message is received on 4 207,5 kHz on the TE,

k) the Information content displayed on the’TE corresponds to that displayed on the HUT,
I) the glapsed time, stage, and operator options are visible at top level on the EUT.
Acknow|edge the DSC messagesfrom the TE with "unable to comply" with reason| "busy".
Verify that:

m) the urgency acknowledgement alarm sounds on the EUT,

n) the feason for and means to silence the alarm is displayed on the EUT,

o) the fime since being acknowledged is displayed,
p) the alarm canonly be silenced manually®,

q) the information content of the acknowledgement is displayed or available® on the HUT,

r) the EUF/indicates that the vessel is unable to comply since they are "busy"®,

s) the EUT indicates that there is nothing more to do,

t) the option to resend the initial DSC message is no longer available on the EUT,
u) the option to activate/place the procedure on hold is available,

v) the option to terminate the procedure is available.

C.8.2.4 Automated timeout and received acknowledgement after quitting sending
non-distress procedure tests

C.8.2.4.1 Purpose

This test checks the automated timeout feature and the ability of the automated procedure to
restart and recover itself when the acknowledgment is received after the procedure has timed
out.
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NOTE The EUT is able to retrieve all the necessary information to initiate the procedure from the acknowledgment,
thus it is not necessary to store any information.

C.8.2.4.2 Method of test and required results

Set the EUT® and TE in standby and be sure that the automatic acknowledgement feature of
the TE is turned off. Set the automated timeout of sending non-distress procedures on the
EUT to some small value®. Note that some manufacturers may provide more sophisticated
timeout options in the equipment setup as well as more sophisticated operation options to
control the automated timeout and respond to any warnings. These tests only address the
minimum requirement of at least a 10 s aural and visual warning and stopping the timeout.
After the entire set of tests is completed, reset the timeout to the factory default of 15 min on
the EUT®. Configure the TE with a ship station MMSI. From the EUT, send a DSC message of
priority routine |cqucat;||y radio tc=cphunc addressed—to—the—FE2—OnmHF—send—the DSC
messagp on the 2 MHz priority frequency (2 187,5 kHz) using MF channel (2 182,0 kHz) on
VHF select channel 6°. After transmission, silence the alarm on the TE. Verify that

a) the EUT indicates that it is waiting for a reply,

b) a vigual and aural warning appears at least 10 s before termination with 'the optior| to stop
the termination,

c) the EUT returns to standby when the time elapses.
Acknow|edge the EUT from the TE with "able to comply". Verify that:

d) the foutine acknowledgement alarm sounds on the EUTy

e) the reason for and means to silence the alarm is displayed on the EUT,
f) the EUT indicates that this DSC message is ancack one quit waiting for or equivalent,
g) the information content of the acknowledgemént is displayed or available on the EUT,
h) the [EUT indicates that it has been acknowledged or that communications are ready

i) the option to resend an "initial DSC message" is unavailable on the EUT,
j) the option to activate/place the proCedure on hold is available,

k) the ¢ption to terminate the procedure is available,

[) the fime since acknowledgement, stage, and operator options are visible at top levél,
m) one [can speak to the TE\from the EUT®,
n) one [can speak to the\EUT from the TE.

C.8.2.5 Tuning<of‘the general receiver during sending non distress procedure|tests
(HF ,only)

c.8.2.5/1 Purpose

This tedt ehecks the ability of the automated procedure to tune the general receiver to the
anticipated frequency of the DSC acknowledgement when using duplex DSC channels.

C.8.2.5.2 Method of test and required results

Set the EUT® and TE in standby and be sure that the automatic acknowledgement feature of
the TE is turned off. Configure the TE with a coast station MMSI. From the EUT, send a DSC
message of priority routine requesting radio telephone addressed to the TE (see Note)®. Send
the DSC message on the DSC duplex 8 MHz national channel (8 415,0 kHz ship TX,
8 436,5 kHz ship RX)®. Since the DSC message is to a coast station, the frequencies of
subsequent communication are decided by the coast station.

NOTE 1 Since the TE is most likely a ship station scanning controller, the scanning general receiver on the TE
will need to be configured to handle the short 20 bit dot pattern preamble. To accomplish this task, pause the
general receiver of the TE on one channel and make sure its receive-frequency is 8 415,0 KHz.
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Send the DSC message from the EUT®. Upon reception of the DSC message on the TE,
silence the alarm and select to acknowledge with a mode and/or frequency change. Select
duplex channel 1 in the 8 MHz band and send the acknowledgement.

NOTE 2 If communications are established, the tuning is correct.
Verify that:

a) the routine acknowledgement alarm sounds on the EUT,
b) the means to silence the alarm is displayed on the EUT,
c) the time since being acknowledged is displayed,

d) thei i i

e) the [EUT indicates that a change in communications has been suggested\ (accept if
necessary)®

f) the EUT indicates that it has been acknowledged or that communications ‘are ready,
g) the pption to resend the initial DSC message is no longer available on‘the EUT,
h) the pption to activate/place the procedure on hold is available,

i) the pption to terminate the procedure is available,

1%

j) the time since acknowledgement, stage, and operator options;are visible at top lev
k) one|can speak to the TE from the EUT®,
[) onejcan speak to the EUT from the TE.

C.8.2.6 Remote initiation and control of sending non-DSC automated procedujre
tests

c.8.2.6./1 Purpose

This tedt checks that it is possible to initiate and control the non-DSC automated prpcedure
from a remote controller using the sentences described in Annex N.

C.8.2.6.)2 Method of test and.required results

The tegt is executed via the-remote interface following the guidelines in B.8.5. The test
sequenge shall be tailored.to the current configuration of the EUT.

Any operator optionsiselected by the test personnel and entered via the remote intefface or
HMI in gombinatiep-shall work seamless.

C.9 Receiving non-distress automated procedure

C.91 Receiving non-distress automated procedure requirements
C.9.11 Procedure

The received non-distress automated procedure results when a DSC message is received that
does not contain the distress information and is not an acknowledgement.
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Figure C.4 — Receiving non-distress procedure

C.9.1.2 Tasks

The EUT shall follow the received distress automated procedure as shown in Figure C.4
complying with the automated procedures as defined in Recommendation ITU-R M.493-

14:2015, Annex 4.

The received distress automated procedure shall handle the following events:
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a)
b)

c)

C.91.3 Display

sound the appropriate alarms at the appropriate times for DSC messages pertinent to the
procedure,

allocate DSC messages pertinent to the station but not the procedure to the appropriate
automated procedure or initiate their own automated procedure on hold,

denote the procedure as acknowledged if the DSC message requires no
acknowledgement,

provide and compose the acknowledgement options as dictated by the initial DSC
message,

on HF, tune the transmitter to the appropriate DSC frequency for any selected
acknowledgement if an acknowledgement is required,

sequent

proVide the operator with the option to:

1) drior to acknowledgment

i) comply if able,

i) comply with mode or frequency change if there are communications,
ili) unable to comply,

iv) activate or place the procedure on hold,

V) end the procedure,

2) 4gfter acknowledgement or being considered acknowledged,

i) resend the acknowledgment (after sending.the first acknowledgment),
il) ability to activate or place the procedure on hold,

ili) end the procedure.

During [the received non-distress automated procedure, the EUT shall display gr make

availablg to the operator the following items and/or information:

a)
b)
c)
d)
e)

f)

the fact one is engaged in receiving a non-distress DSC message,

the elapsed time since«the procedure started (prior to acknowledgment),
the glapsed time since’acknowledgement (after acknowledgment),
indigate whether.the procedure is on hold or is active,

at lgast a 10~s‘warning before any automated change in communications frequenties are
invoked in-case engaged in traffic;

the Information content of the received DSC message;

o thepriority{category);

e the sender,

e to whom the DSC message was sent (format and MMSI or area),

e means of subsequent communication or the requested or sent information,
o frequencies and mode of subsequent communication (if any),

e on HF, the frequency of the DSC message,

e whether or not the DSC message requires an acknowledgement.

g) the information content of any acknowledgment sent:

o the priority,
e the destination,
e the communication mode and frequencies, or "unable to comply" and reason, or info,
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e on HF, the frequency of the acknowledgment.

h) displaying the valid user options, and

i) the sub-stages of the procedure which are:

e waiting to send acknowledgement,

e transmitting,

e acknowledged

e waiting for a free channel.

At top level, the elapsed time, the stage of the automated procedure, and operator options

shall be displayed.

c.9.14 Handling received DSC messages

DSC mpessages pertinent to the station but not the procedure shall be ‘allocated to the
appropr|ate automated procedure or initiate their own automated procedure 'on hold.

DSC mgssages that are pertinent to the procedure are repeats of the(nitial DSC message.
C.9.15 Alarms

When alito acknowledging position, poll, and test DSC messages, no alarm shall sound.
When guto acknowledging individually addressed DSC messages requesting subsequent
communications, an alarm shall sound and be terminated as specified in Tables H.1 and H.2,
but the alarm shall be delayed until after transmission of the acknowledgement.

When guto acknowledging is not involvedi*an alarm shall sound and be terminpted as
specifiefd in Tables H.1 and H.2.

All repept initial DSC messages shall sound the self-terminating alarm.

C.9.1.6 Automated tuning

DSC mlessages requiring.~acknowledgements shall determine the frequency of the DSC
acknowledgement baseddpon the frequency of the received DSC message. If the channel of
the DSC message_cannot be determined, the acknowledgment shall be sent on the same
frequengy as the gpiginal DSC message was received (HF only).

If the DSGC-'message requires subsequent communications, the general receiyer and
transmitter shall be tuned to the frequenmes of the subsequent communications glvn in the

tuned to the frequency of subsequent communlcat|on given by the initial DSC message.

a) the operator shall have a 10 s warning prior to any tuning if the new subsequent frequency
is different from the current;

b) the operator shall be able to pause the tuning or accept the tuning.

c) If automatic channel or frequency change has been switched off, the radio shall remain on
the current channel or frequency and prompt the user to accept the channel change. There
shall be no change until manually accepted.

C.9.1.7

Acknowledgments

Acknowledgment options shall only be provided if the initial DSC message requests an
acknowledgement and the acknowledgment option is possible. For example, the "able to
comply" option is not possible for an individually addressed DSC message requesting
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telephony but providing no subsequent communication frequency information. Only the
"comply with mode/frequency change" and "unable to comply" options are possible.

In the case of a received individual call requesting telephony, the radio shall be capable of
identifying if the requested working frequency identified in the call is available in the
equipment.

a) If this frequency is available, the radio shall display the call details and compose an "able
to comply" acknowledgement which shall only be transmitted manually. Switching to the
frequency identified shall only be performed after a manual "able to comply"
acknowledgement has been transmitted.

b) If this frequency is not available, the radio shall display the call details and compose an
"undble To comply™ acknowledgement with 104 as the first telecommand and 108 as the
secgnd telecommand. This acknowledgement may be transmitted automatically:

The "abje to comply" option shall only require a single action by the operator-torespgnd. The
operator shall not be required to compose any elements of this acknowledgement.

The "comply with mode/frequency change" option shall require that.the” operator be|able to
enter/sglect frequencies and/or channels and on HF between voice‘and data modeg before
sendingl The operator shall not be required to compose any’ other elements |of this
acknowledgement.

The "unable to comply" option shall require that the operator select one of the 10 feasons
(telecommand 2 symbols) specified in Recommendation” ITU-R M.493 for being unable to
comply |(default "no reason given") before sending::Nn the case of a position reqtﬂest, the
option ghall only require a single action by the @perator to send, and the procedure shall
indicate| non compliance by filling the position _and time information with the no infgrmation
character.

If an g@cknowledgement is resent by\the operator, it shall be identical to the first
acknowledgment. It shall not be possible to further edit the content.

C.9.1.8 Termination

When auto acknowledging position, poll, and test DSC messages, the procedure shall self-
terminale after sending the acknowledgement.

When sgnding an “unable to comply" acknowledgement, the procedure shall terminate after
completing the tramsmission.

In all other(cases, termination is done manually or by the automated timeout. At Ig¢ast ten
secondg prior to automated termination, a visual and discrete aural warning shall be displayed
with the'optiomtostoptheautomatictermimation:

If the procedure is terminated manually by the user, then integrated equipment may revert to
the channel or frequency that was previously selected before the DSC procedure.

C.9.1.9 Warnings

The procedure shall provide warnings for those reasons provided in Annex H. The operator
shall have the option to go back to the stage of the procedure where the action was taken that
caused the warning.

C.9.2 Receiving non-distress automated procedure tests

NOTE Tests and set ups marked with a raised circle (®*) are actions that an operator will most likely have to
perform in real life. Thus, these items are expected to be easy to perform. The test personnel are to report any
difficulties or frustrations in performing these actions.
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C.9.21 The received non-distress automated procedure with "able to comply"” tests
Cc.9.21.1 Purpose

This test checks the sequence of receiving an individually addressed DSC message, manually
acknowledging with "able to comply", and establishing the communication link.

C.9.2.1.2 Method of test and required results

Set the EUT® and TE into standby. The auto acknowledging feature for individually addressed
DSC messages of routine priority shall be turned off®. Configure the TE with a ship station
MMSI. From the TE, send a DSC message of routine priority requesting radio telephone
addressed to the EUT. On HF. send the DSC message on the 16 MHz priority frequency
(16 804|5 kHz). For the working frequencies, use HF simplex channel 1 (16 582/0 [kHz) or
VHF channel 6. Verify that:

a) the EUT sounds the routine alarm,
b) the feason for and means to silence the alarm is displayed on the EUF

c) the jnformation content of the received DSC message is displayed-or availableq on the
EUT|,

d) the {ime since receiving the initial DSC message is displayed;

e) the Information content received by the EUT corresponds to.that sent by the TE,
f) the EUT states that it is waiting for the operator to respgnd/select an acknowledgmient,
g) the lable to comply" acknowledgment option is available,
h) the Table to comply with mode/frequency changeyacknowledgment option is availaple,
i) the lunable to comply" acknowledgment optjow is available,
j) the pption to terminate the procedure is available,

k) the glapsed time, stage, and operator\@ptions are visible at top level.
Acknow|edge the DSC message fromthe EUT with "able to comply"®. Verify that:

[) the EUT indicates that it is transmitting,

m) the fime since sending the acknowledgment is displayed,
n) the information contentyof the sent acknowledgment is displayed or available® on the EUT,
o) the ¢ption to resend-only the identical acknowledgement is available,

p) the EUT indicates that communications are ready,

q) the o¢ption_te-terminate the procedure is available,

r) the information content received by the TE corresponds to that sent by the EUT,

S) the |Ilf7.7f<rA-!A--.llf- age

t) one can speak to the EUT from the TE,
u) one can speak to the TE from the EUT®.

C.9.2.2 Received non-distress automated procedure with "comply with frequency
change" tests

Cc.9.2.2.1 Purpose

This test checks the automated timeout and the ability of the procedure to identify a situation
where a frequency change is required in the acknowledgement and thus any auto
acknowledging is overridden and the "able to comply" option is unavailable.
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C.9.2.2.2 Method of test and required results

Set the EUT® and TE in standby and be sure that the automatic acknowledgement feature of
the EUT is turned on®. Set the automated timeout of received non-distress procedures on the
EUT to some value long enough to complete all the tests prior to examining the timeout®.
Note that some manufacturers may provide more sophisticated timeout options in the
equipment setup as well as more sophisticated operation options to control the automated
timeout and respond to any warnings. These tests only address the minimum requirement of
at least a 10 s aural and visual warning and stopping the timeout. After the entire set of tests
is completed, reset the timeout to the factory default of 15 min®. Configure the TE with a ship
station MMSI. From the TE, send a DSC message of priority safety requesting radio telephone
addressed to the EUT but let the destination station decide the working frequencies/channel.
On HF, send the DSC message on the 12 MHz priority frequency (12 577.0 kHz). Verify that:

a) the EUT sounds the safety alarm,
b) the feason for and means to silence the alarm is displayed on the EUT,
c) the alarm can only be silenced manually®,

d) the |nformation content of the received DSC message is displayed™or availableq on the
EUT],

e) the fime since receiving the initial DSC message is displayed,

f) the information content received by the EUT corresponds to that sent by the TE,
g) the EUT states that it is waiting for the operator to respond/select an acknowledgmgnt,
h) the 'lable to comply" acknowledgment option is NOT-available,
i) the 'lable to comply with mode/frequency change™acknowledgment option is available,
j) the 'lunable to comply" acknowledgment option is available,
k) the option to terminate the procedure is available,

[) the ¢lapsed time, stage, and operator.options are visible at top level.
Select the "comply with mode/frequency change" option®. Verify that:

m) the pperator can select/enter;alnew frequency or channel®,

n) on HF, the operator can seleet/enter a new communication mode, ®

0) optigns in m) an n) aresthe only editing of the acknowledgement the operator can perform.
VHF| units do not haveto have the option to change the communication mode.

Send the acknowledgement using: (HF) simplex channel 1 (12 353,0 kHz) or (VHF) channel
6°. Verify that:

p) the EUTlindicates that it is transmitting,

gq) the fime’since sending the acknowledgment is displayed
r) the information content of the sent acknowledgment is displayed or available® on the EUT,
s) the option to resend only the identical acknowledgement is available,

t) the EUT indicates that communications are ready,

u) the option to terminate the procedure is available,

v) the information content received by the TE corresponds to that sent by the EUT,

w) the time since acknowledgement, stage, and operator options are visible at top level,

x) one can speak to the EUT from the TE,

y) one can speak to the TE from the EUT®.

z) a visual and aural warning appears at least 10 s before termination with the option to stop
the termination.

aa)the EUT returns to standby when the time elapses.


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

- 138 - IEC 61097-3:2017 © IEC 2017

C.9.2.3 Received non-distress automated procedure with "unable to comply” and
automated timeouts tests

C.9.2.3.1 Purpose

This tests checks the ability of the procedure to send an "unable to comply" acknowledgement.

C.9.2.3.2 Method of test and required results

Set the EUT® and TE in standby and be sure that the automatic acknowledgement feature of
the EUT is turned on®. Configure the TE with a ship station MMSI. From the TE, send a DSC
message of priority urgency requesting radio telephone addressed to the EUT but let the
destination station decide the working frequencies/channel. On HF. send the DSC message
on the 4 MHz priority frequency (4 207,5 kHz). Verify that:

a) the EUT sounds the urgency alarm,
b) the reason for and means to silence the alarm is displayed on the EUT,
c) the @larm can only be silenced manually,®

d) the jnformation content of the received DSC message is displayed or availableq on the
EUT|,

e) the {ime since receiving the initial DSC message is displayed;

f) the information content received by the EUT corresponds to that sent by the TE,
g) the EUT states that it is waiting for the operator to re§pond/select an acknowledgment,
h) the lable to comply" acknowledgment option is NQT available,
i) the lable to comply with mode/frequency change®acknowledgment option is availaple,
j) the lunable to comply" acknowledgment option is available,
k) the pption to terminate the procedure is_available,

[) the glapsed time, stage, and operator.options are visible at top level.
Select the "unable to comply" option®. Verify that:

m) the pnly operator option is to select one of the ten Recommendation ITU-R M.493 reasons
for Being unable to comply,

n) the fen reasons are 'no‘reason”, "congestion at station", "busy", "queue",

station parred”,
no pperator availdble”, "equipment disabled", "unable to use proposed channel",|"unable
to use proposed.mode”.

Select the reason)"busy" and send the acknowledgement®. Verify that:

o) the EUT\indicates that it is transmitting,

p) upon anplnfinn of the transmission,the prnm:rhlrn terminates;

q) the information content received by the TE corresponds to that sent by the EUT.
C.9.24 Selection of the DSC acknowledgement frequency (HF only) tests
C.9.241 Purpose

This test checks the ability of the procedure to automatically tune the transmitter to the
correct DSC frequency for the transmission of the acknowledgement.

C.9.24.2 Method of test and required results

Make sure the automatic acknowledgement option on the EUT is on®. Set both the EUT® and
TE in standby. Configure the TE as a coast station. Compose a routine individual DSC
message addressed to the EUT requesting telephone. Select the working frequencies to be
the duplex 8 MHz channel 1 (8 195,0 kHz ship TX, 8 719,0 kHz ship RX). Send the DSC
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message from the TE on the DSC duplex 8 MHz national channel (8 415,0 kHz ship TX,
8 436,5 kHz ship RX). Verify that:

a) the EUT automatically sends the acknowledgment,

b) the EUT indicates that it is waiting for a free channel and then transmitting,

c) the EUT sounds the routine (not routine-acknowledgment) alarm,

d) the reason for and means to silence the alarm is displayed on the EUT,

e) the information content of the received DSC message is displayed or available® on the
EUT,

f) the information content received by the EUT corresponds to that sent by the TE,

g) the [nformation content of the Sent acknowiedgement 15 diSptayed or avaitabig® on the
EUT],

h) the Information content received by the TE corresponds to that sent by the EUT,
i) the fime since acknowledgement is displayed,

j) the pption to resend only the identical acknowledgement is available;

k) the EUT indicates that communications are ready,

[) the pption to terminate the procedure is available,

m) one|can speak to the EUT from the TE,

n) one|can speak to the TE from the EUT.®

NOTE Iflcommunications are established, the tuning is correct.
C.9.2,5 Remote controlling receiving non-distress procedure tests
c.9.25/1 Purpose

This tegt checks that it is possible to contfol the receiving non-distress automated prpcedure
from a remote controller using the sentences described in Annex N.

C.9.25)2 Method of test andrequired results

The test is executed via the remote interface following the guidelines in B.8.6. The test
sequenge shall be tailored«torthe current configuration of the EUT.

Any opeérator options, selected by the test personnel and entered via the remote intefface or
HMI in gombination 'shall work seamless.

C.10 Communications automated procedure

C.10.1 Communications automated procedure requirements
C.10.1.1 Procedure

The communications automated procedure results when the operator engages in
communications established by non DSC means. The procedure is initiated when the operator
chooses to monitor a channel for non DSC traffic or non DSC traffic is initiated by the
reception of an appropriate signal. (Note that the details in design of the automated procedure
might depend upon the type of non DSC traffic being monitored. For example, the non DSC
traffic may be initiated by the reception of an NBDP signal).

The critical purpose of this simple procedure is to assure that received DSC messages do not
interrupt ongoing communications in the same manner that they do not disrupt any of the
ongoing automated procedures handling DSC messages.
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C.10.1.2 Tasks

The communications automated procedure shall handle the following events:

a) received DSC messages pertinent to the station shall be allocated to the appropriate

auto

mated procedure or initiate their own automated procedure on hold,

b) tuning the general receiver and transmitter to the frequencies of communication,

c) providing the operator with the option to:

e terminate the procedure,

o toggle between activating and placing the procedure on hold,

C.10.1.

During

the ope
a) thet
b) indig
c) thet

d) the pperator options,
e) the station MMSI,

f) the
etc.

g) the UTC time of that position.

C.10.1.4 Handling received DSC messages

All reci
automa

C.10.1.4

The pro
of the s¢

C.10.1.6 Termination

The pro

C.10.2

Display

he communications automated procedure, the EUT shall display or make ava
ator the following items and/or information:

act one is engaged in a communications procedure,

ation of whether the procedure is on hold or is active,

requencies and or channels of communication,

lable to

atest known position of the vessel and the origin of the position (manual, aufomatic,

ived DSC messages pertinent to the station shall be allocated to the app
ed procedure or initiate their own automated procedure on hold.

b Tuning of the general receiver and transmitter

ropriate

cedure shall autonyatically tune the general receiver and transmitter to the frequencies

plected channel-

cedure-may either be terminated manually or via an automatic timeout.

Communications automated procedure tests

NOTE Tests and set ups marked with a raised circle (®*) are actions that an operator will most likely have to
perform in real life. Thus, these items are expected to be easy to perform. The test personnel are to report any
difficulties or frustrations in performing these actions.

C.10.2.1 Communications automated procedure setup tests

C.10.2.11 Purpose

This tests checks that the communications automated procedure is correctly initiated.

C.10.2.1.2 Method of test and required results

Set both the EUT® and TE in standby. From the EUT, select the option to make a phone call

(by non

DSC means) on any appropriate channel®. Do the same on TE. Verify that:

a) the EUT indicates that it is monitoring a communications channel,
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requencies and channels of the communication are displayed,

c) the option to terminate the procedure is available,

d) one can speak to the EUT from the TE,

e) one can speak to the TE from the EUT.®

NOTE If

communications are established, the tuning is correct.

C.10.2.2 Remote controlling communication automated procedure tests

C.10.2.21 Purpose

This test checks that it is possible to control the communication automated procedure from a

remote

C.10.2.4

The tedt is executed via the remote interface following the guidelines/in" B.8.7. 1

sequen(

Any op¢
HMI in g

C.11 Multiple automated procedures and parallel'event handling

C.11.1
C.11.1.1

Subclau
station

c.11.1.2

If the E
sending

a) are

b) shall initiate their'own automated procedure on hold.

Only on
general

Controller using the sentences described in Annex N.

.2 Method of test and required results

e shall be tailored to the current configuration of the EUT.

rator options selected by the test personnel and entered via“the remote inte
ombination shall work seamless.

Procedure

se C.11 describes the handling of received DSC messages that are pertiner
vhile the EUT is engaged.

P Tasks

UT is engaged in handling an automated procedure (except for an unackno

hllocated to an‘existing automated procedure on hold, or

receiver in addition to the watch receiver), thus any action to activate an au

Multiple automated procedures and parallel event handling requirements

'he test

rface or

t to the

wledged

distress automated procedure), received DSC messages that are pertinent to the
station but not the currently-active automated procedure:

e automated procedure can be active at a time (since there is only one transmitter and

omated

procedy

re on hold places the currently active automated procedure on hold.

Automated procedures on hold shall behave identical to active procedures except they do not

have co

ntrol of the transmitter and general receiverm thus:

a) the only operator options which are available are those that do not require use of the
transmitter or general receiver such as to terminate or activate the automated procedure,

b) any subsequent tunings of the transmitter and general receiver that would occur if the
procedure were active upon reception of a DSC message appropriate to the procedure
shall not occur until the procedure is activated by the operator,

c) the display of automated procedures on hold may be represented by an appropriately

nam

ed list, labelled icons, or equivalent in order to minimize space requirements,

d) all other features, including handling of the alarms and full display of information at the

requ

est of the operator, remain.
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The operator shall be able to activate any automated procedure on hold by a single action (a
button press or selection) unless the currently active procedure is transmitting,

If the only remaining automated procedures present on the equipment are inactive or on hold,
and there are automated procedures handling test, polling, or position requests and these
procedures are setup to auto acknowledge, the equipment shall successively perform the auto
acknowledgement and terminate these procedures.

The EUT shall provide sufficient memory or capacity to be able to handle a minimum of seven
simultaneous automated procedures with a reserve of one. If the equipment can handle more
than the required minimum, the equipment shall provide a setup option where the operator
can set the value to seven (or any other value the equipment is capable of handling). This
option Lf only required for equipment that can handle more than the minimum. When the
equipment maximum is exceeded by one and the reserve procedure is started, the.equipment
shall ggnerate a warning stating that an automated procedure needs to be-terminated or
equivalent, though this new procedure and all the previous automated procedures shall still
function| normally. At this time, the operator shall be prevented from starting“any automated
procedure except for the sending one’s own distress. If the operator’ydoes not Elect to
terminale an automated procedure, the reception of an additional automated procedyre shall
result in| the automatic termination of an existing automated procedure.

The aufomatic and immediate termination of an automated procedure shall be bas¢d upon
age and priority.

C.11.2 | Multiple automated procedures and parallel’event handling tests

NOTE Tgsts and set ups marked with a raised circle (°®) dreJactions that an operator will most likely have to
perform i real life. Thus, these items are expected to be easy to perform. The test personnel are to feport any
difficultieg or frustrations in performing these actions.

C.11.2.1 General

These tpsts check that received DSCrmessages pertinent to the station while the station is
engaged in handling an automated procedure properly establish automated procedures on
hold. The first part of the testing.shall involve sending subsequent DSC messages f]rom the
TE whilg¢ the EUT is engaged in one of the five automated procedures. The second paJrt of the
testing $hall involve testing multiple automated procedures.

In the fpllowing tests, the“test personnel shall be asked to verify that the proper aufomated
procedure is started and on hold. This test is verified if:

a) the @larm appropriate to the initiated procedure is sounded,

b) the reason.for and means to silence the alarm is displayed,

c) the Infarmation concerning the received DSC message is appropriately displayed,

d) the sub stage of the procedure is displayed,

e) the elapsed time is appropriately displayed,

f) there is a clear indication that automated procedure is on hold, and

g) the operator options to activate and terminate the automated procedure are available.

For the tests conducted in C.11.2.2, C.11.2.3, C.11.2.4, and C.11.2.5, the following DSC
messages in Table C.3 shall be used.

NOTE Some of these DSC messages are not allowed in this document. These DSC messages are included in
order to test backward compatibility.
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Table C.3 — DSC messages to send from the EUT

(a) A DSC message of priority routine individually addressed to the EUT.

(b) A test DSC message individually addressed to the EUT.

(c) A DSC message of priority "urgency" individually addressed to the EUT.

(d) An

all ships DSC message with priority "safety". 2

(e) An

DSC message of priority "distress" individually addressed to the EUT.P

(f) A group DSC message with priority "safety" ®

(9) An

area DSC message with the priority "urgency".®

(h) A position request addressed to the EUT.

(i) A medical transports DSC message.

(i) Al
automat

bd procedures).

ROBOSE addressed to an area or all ships (describing a different distress event when testing distress

(k) A IDROBOSE addressed to the EUT.

(I) A distress alert (upon completion of the transmission, terminate the procedure on_the\TE).

a Als

Rec(

¢ Area

Groyp addressing shall have priority routine and the distress priority is.0nly for distress DSC mes

mmendation ITU-R M.493.
addressing not allowed in Recommendation ITU-R M.493 on YHF:

hips DSC messages not allowed by Recommendation ITU-R M.493 on HFexcept for distress glert and
relay] acknowledgements.

Eages in

C.11.2.2
C.11.2.1
This tes
station

commur
procedy

c.11.2.4

This tes

P Parallel procedures during the communications procedure tests
.1 Purpose
is engaged in the communieations automated procedure do not dist

ications and that the received DSC message properly initiates its own au
re on hold.

.2 Method of test.and required results

t consists of sefting up a communications procedure between the EUT and

t checks that reception of DSC messages that are pertinent to the station while the

irb  the
omated

TE and

then using the TE as if it'were another station to send a DSC message to the EUT starting a

second
commur
then ter
listed in

automated precedure. The tests are to assure the new automated procedure

minated. This exercise is conducted 12 times, once for each of the DSC m
TablesC.3.

Set the

and the

ications dutomated procedure operate properly on the EUT. The new procé¢dure is

pssages

auto nr‘l(nn\l\llndgnmnnf npfinn to on for fnef’ pnlly and individual DSC mess

both the EUT® and TE.

From standby, set the EUT® and TE into a communications procedure.

On the TE, place the communications procedure on hold.

ges on

A DSC message as enumerated in the list given in Table C.3 shall then be sent from the TE.
All addressing shall be chosen such that the DSC message is pertinent to the EUT. On HF,
send the DSC message on a priority frequency.

Once the transmission has finished on the TE, make the communications procedure on the TE
active (take off hold or activate). (After the TE sends the distress alert, the communications
procedure may be terminated. In that case, it will be necessary to restart the communications

procedu

re on the TE to do the last two verifications in the grid below).
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Verify that:

the auto
DSC me

mated procedure on the EUT that handles the received
ssage from Table C.3 is started and on hold,

the oper
commun

ator is able to make the new procedure active and the
ication procedure goes on hold,®

the oper

ator is able to acknowledge the TE from the EUT® .:.:-:—

the oper
and the

“new” procedure goes on hold,®

ator is able to make the communications procedure active

one can

speak to the EUT from the TE,

one can

speak to the TE from the EUT,®

Terminad

NOTE D
generate

C.11.2.3
C.11.2.3

This tes
station i

te the procedures on the TE and EUT®.

SC messages a in Table C.3 generate a received non-distress procedure. DSCymessages j in
b received distress procedure. Message b auto acknowledges when made active.

8 Parallel procedures during the received non-distress procedure tests
.1 Purpose

t checks that reception of DSC messages that are pertinent to the station W
S engaged in a received non-distress automated)procedure do not disturb the 1

non-disfress automated procedure and that the received DSC message properly init

own aut

C.11.2.3

This tes
sending
station

The tes

pmated procedure on hold.

.2 Method of test and required results

t consists of setting up a receivedhon-distress automated procedure on the
a non-distress DSC message from the TE and then using the TE as if it were
o0 send a second DSC message to the EUT starting a second automated prg
s are to assure the new dutomated procedure and the original received non-

automafed procedure operate (pnoperly on the EUT. The new automated procedure

terminaf
Table C

1) Set
the

2) Plad

ed. This exercise is,conducted 12 times, once for each of the DSC messages
3.

he auto acknowledgement option to off for test, poll, and individual DSC mess
EUT®.

e the EUT)'and TE in standby.

3) On fhe TE, compose an individually addressed DSC message addressed to the E

prio

ity/"safety". Select a subsequent communication channel or frequency of your

[Table C.3

hile the
eceived
ates its

EUT by
another
cedure.
distress
is then
listed in

hges on

UT with
choice.

4) On

he TE, send the composed DSC message; this will start the received non-

distress

automated procedure on the EUT. Refer to this procedure as the “original” procedure.

5) Silence the alarm on the EUT® but do not acknowledge the DSC message at this time.

6) On the TE, compose a DSC message as enumerated in the list given in Table C.3 with
addressing pertinent to the EUT. Select a subsequent communications channel or
frequency that is different than those of step 3. (For DSC messages b and h from

Tabl
7) Ont

e C.3, there are no subsequent communications).
he TE, send the composed DSC message.

Verify that:
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the automated procedure that handles the received DSC message
from Table C.3 is started and on hold,

the operator is able to make the new procedure active and the
original procedure goes on hold,*®

the operator is able to make the original procedure active and the
“new” procedure goes on hold,®

NOTE DSC messages agenerate a received non-distress procedure. DSC messages j in generate a received
distress procedure.

On the[EUT from the original procedure acknowledge the DSC message wiith jable to
comply"®. Verify that:

the ‘safdty’ acknowledgment alarm sounds on the TE,

the information content of the sent acknowledgement is displayed or
availablg¢® on the EUT,

the information content of the sent acknowledgement on the TE
correspqnds to that of the EUT,

the EUT|indicates that it has been acknowledged or communications
are ready,

the time|since acknowledgement is displayed,

one can|speak to the EUT from the TE,

one can|speak to the TE from the EUT.®

Termindte both procedures.

C.11.2.4 Parallel procedures during sending non-distress procedure tests

C.11.2.41 Purpose

This tedt checks that reception of DSC messages that are pertinent to the station while the
station |s engaged in a sent non-distress automated procedure do not disturb the sg¢nt non-
distress| automated procedure and that the received DSC message properly initiates|its own
automafed procedure\on hold.

EUT by
e-another
station to send a second DSC message to the EUT starting a second automated procedure
The test is to assure that the new automated procedure and the original sending non distress
automated procedure operate properly on the EUT. The new automated procedure is then
terminated. This exercise is conducted 12 times, once for each of the DSC messages listed in
Table C.3. Auto acknowledging shall be turned off.

1) From standby, setup the TE to be able to receive DSC messages not pertinent to the
station (snooping) since it shall play the role of two stations.

2) From standby, place the EUT in a sending non-distress automated procedure to set up
subsequent communications by sending an individual DSC message of priority "safety"
addressed to any ship station but the TE®. Refer to this procedure as the "original"
procedure.

3) A "snooped" automated procedure shall start on the TE. Do not acknowledge the snooped
DSC message at this time but place the snooped procedure handling the exchange with
the EUT on hold.


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

- 146 - IEC 61097-3:2017 © IEC 2017

4) A DSC message as enumerated in the list of Table C.3 shall then be sent from the TE. All
addressing shall be chosen such that the DSC message is pertinent to the EUT.

Verify that:

the automated procedure that handles the received DSC message
from Table C.3 is started and on hold,

the operator is able to make the new procedure active and the
original procedure goes on hold,*®

the operator is able to make the original procedure active and the
“new” procedure goes on hold,®

NOTE PSC messages agenerate a received non-distress procedure. DSC messages jgenerate/a feceived
distress|procedure.

Continup with the original procedure on the EUT. Acknowledge the EWY \from the [TE with
“able to|comply” from the ‘snooping’ procedure. Verify that:

the ‘safgty’ acknowledgment alarm sounds on the EUT,

the reaspn for and means to silence the alarm is displayed,

the infofqmation content of the acknowledgement is displayed or
availabl¢® on the EUT,

the EUT|indicates that it has been acknowledged,

one can|speak to the EUT from the TE,

one can|speak to the TE from the EUT.®

Termindte both procedures.

C.11.2.%5 Parallel procedures during the received distress procedure tests
C.11.2.51 Purpose

This tedt checks that feception of DSC messages that are pertinent to the station while the
station [s engaged.ifn.a received distress automated procedure do not disturb the rfeceived
distress| automated-procedure and that the received DSC message properly initiates|its own
automafed procedure on hold.

C.11.2.5.2 Method of test and required results

This test consists of setting up a received distress automated procedure on the EUT by
sending a DROBOSE from the TE and then using the TE as if it were another station to send
a second DSC message to the EUT starting a second automated procedure. The tests are to
assure the new automated procedure and the original received distress automated procedure
operate properly on the EUT. The new automated procedure is then terminated. This exercise
is conducted 12 times, once for each of the DSC messages listed in Table C.3.

Place the EUT in a received distress automated procedure by sending a DROBOSE
addressed to an area (MF/HF) or all ships (VHF) from the TE. A received distress automated
procedure shall start on the EUT and the TE. Put the procedure on the TE on hold and send
the DSC message enumerated in Table C.3 from the TE. All addressing shall be chosen such
that the DSC message is pertinent to the EUT. Verify that:
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the automated procedure that handles the received DSC message
from Table C.3 is started and on hold,

the operator is able to make the new procedure active and the
original procedure goes on hold,*®

the operator is able to make the original procedure active and the
“new” procedure goes on hold,®

NOTE DSC messages agenerate a received non-distress procedure. DSC messages j generate a received

distress procedure.

Continugwith the original received distress procedure on the eUT. Verity thatl:

a|b|lc|d|e|f|glh]i

the operftor is able to send a relay addressed to an area (MF/HF) or
all ships|(VHF) from the EUT,®

the relay is correctly received on the TE,

upon sepding an all ships relay ack from the TE the relay ack alarm
sounds ¢n the EUT,

the reaspn for and means to silence the alarm is displayed,

the information content of the acknowledgement is displayed or
made aVailable® on the EUT,

the EUT|indicates that it has been acknowledged,

one can|speak to the EUT from the TE,

one can|speak to the TE from the EUT.®

Termindte both procedures.

C.11.2.6

C.11.2.6.1

These tests check that-if\the received DSC message is not the distress alert acknowlg

Parallel procedures during the sending distress automated procedure
to receiving the distress alert acknowledgment tests

Purpose

prior

dgment

to this distress event that it is not brought to the attention of the operator. Note that this
behaviour is unique'to the sending distress automated procedure, and that this behavi
occurs prior to the‘procedure receiving its first acknowledgment.

C.11.2.6.2

Method of test and required results

our only

Send a default disiress alert attempt from the EUT®. A set of DSC messages shall
from the TE that are pertinent to the station represented by the EUT while the EUT is engaged
in the sending distress automated procedure. Thus any regions specified by DSC messages
addressed to an area shall be specified to encompass the EUT. Verify that none of the DSC
messages listed in Table C.4 start an automated procedure or affect the sending distress
automated procedure (the elapsed time countdown, automatic resending of the alert, tuning of
the general receiver and transmitter, etc.).

be sent
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Table C.4 — DSC messages

An individually addressed DSC message of priority urgency.

An area (MF/HF) or all ships (VHF) DSC message of priority urgency.

A distress alert.

A distress relay with the same distress information as the procedure.

)
)
)
(4) A distress relay with different distress information than the procedure.
)
)

A distress acknowledgement with different distress information than the procedure.

e EUT®.

C.11.2.7 Parallel procedures during the sending distress automated procedure|after
receiving the distress alert acknowledgment tests

C.11.2.71 Purpose

This tedt checks that reception of DSC messages that are pertinent-to the station while the
station [s engaged in an acknowledged sent distress automated procedure do not disfurb the
sent disftress automated procedure and that the received DSC.fmessage properly initjates its
own automated procedure on hold.

C.11.2.7.2 Method of test and required results

This te$t consists of setting up a sending distress automated procedure on the EUT,
acknowledging it from the TE, and sending DSC_messages from the TE that are perfinent to
the stafion but not the procedure. The six DSC messages to be sent from the |TE are
enumerated in Table C.5.

Table C:5 - DSC messages

(1) A DSC message of priority routine individually addressed to the EUT.

(2) Adistress relay concerning a new“distress event addressed to multiple stations.

(3) A PDSC message of priorityaurgency individually addressed to the EUT.

(4) A PDSC message of priority'urgency addressed to an area (MF/HF) or all ships (VHF).
(5) A est DSC message(priority safety) addressed to the EUT.

(6) Adistress alert,

For each_ of the cases of Table C.5:

1) send the default distress alert from the EUT® and acknowledge the distress from the TE
by sending a distress alert acknowledgement;

2) place the received distress procedure on the TE on hold;

3) send the enumerated DSC message from the TE. All addressing shall be chosen such that
the DSC message is pertinent to the EUT. A set of questions regarding the response of
the EUT shall then be answered.

Verify that:
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1 2 3 4 5 6

the automated procedure that handles the received DSC message

from the table is started and on hold,

the operator is able to make the new procedure active and the

original procedure goes on hold,*®

the operator is able to make the original procedure active and the

“new” procedure goes on hold.®
Activate the received distress procedure on the TE. Verify that:

1 2 3 4 5 6

the operfator is able to talk to the TE from the EUT.®

the operpator is able to talk to the EUT from the TE.

For megsage number 6 of Table C.5, send a distress relay on behalf 0f,'someone else from
the TE|with the same distress information displayed on the EUWI: This action |can be
necessgry to restart a received distress automated procedure on the TE. Pet the
communication frequencies to that of the EUT.

C.11.2.1 Handling of multiple automated proceduresests

C.11.2.8.1 Purpose
This test checks that the EUT (1) handles multiple automated procedures, (2) properly
responds to reaching and exceeding the maximum number of automated procedures,|and (3)
that thel automated procedure handling a test, poll, or position request that is set o auto-
acknowledge does not auto-acknowledge uhtil all other automated procedures are ¢on hold.
This tegt involves placing the EUT in areceived distress automated procedure concerning
distress| event "A" and then sending the DSC messages in Table C.6 from the TE. The test
personnel shall check that each of these automated procedures behaves correctly and that
the EUT| correctly handles the situations when the equipment maximum is exceeded. Then the
test pergonnel shall be asked t0 make selected automated procedures active on the BUT and
perform| various actions (such as acknowledging). Even though there will be [several
procedures running, it shatlinot be difficult to find the procedure that corresponds to the DSC
messagpes sent in Table. C.6.

C.11.2.I.2 Method of test and required results

c.11.2.8.2.1 General

Be sure|that the auto-acknowledgement option on the EUT is on for the test and pollihg DSC
messages anmd—s—off forthe—positiom request* —SettheEUFs—automatictimeout for the

automated procedures to no timeout®. If the equipment supports more than
simultaneous automated procedures, set up the equipment such that the maximum number is
seven®l] The DSC messages to be sent from the TE are listed in Table C.6.

seven

Strictly follow the sequence of events in Table C.6 in order to assure proper behaviour.
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Table C.6 — DSC messages to send from the TE

(a) A DSC message of priority routine individually addressed to the EUT.

(b) A position request individually addressed to the EUT.

(c) A DSC message of priority "urgency" individually addressed to the EUT.

(d) An all ships DSC message with priority "safety". 2

(e) A distress on behalf of someone else individually addressed to the EUT concerning a different event B.

(f) A test DSC message addressed to the EUT

(g9) A polling request addressed to the EUT.

(h) A distress on behalf of someone else addressed to an area or all ships concerning a different event C.

(i) A distress on behalf of someone else addressed to an area or all ships concerning the event C but jpfter
changing the MMSI of the TE (to simulate another station reporting the same event C).

(i) A distress on behalf of someone else addressed to the EUT concerning event C, but after changing the
position of the vessel in distress.

a8 All ships messages are not allowed by Recommendation ITU-R M.493 on HF except, for distress alert and
relay acknowledgements.

C.11.2.8.2.2 Stage one

Set the [TE and EUT into standby. Place the EUT in a received distress automated prpcedure
by sending a DROBOSE with distress information "sinking™ addressed to an area (MK/HF) or
all ships (VHF) from the TE. This distress event will‘be“referred to as event A. A received
distress|automated procedure shall start on the EUT and the TE. Put the procedure on the TE
on hold| Then:

For each DSC message enumerated in Table\C'6:

1) addfess the message such that it is pertinent to the EUT,

2) send the DSC message from thé TE as instructed below where the TE shall have the
same own MMSI for all messages except message (i),

3) on NIF/HF, use one of the six)distress frequencies for all DSC messages regardlegs of the
priority,

4) do pot "handle" any‘of the automated procedures on the EUT, unless spgcifically
instjucted to do s@_below, except for the silencing of the alarms and cancellind of any
mesjsages.

From thle TE, send the routine message (a). Verify that the automated procedure is| started
and on hold and does not automatically acknowledge.

and on

hold and does not automatically acknowledge.

From the TE, send priority message (c). Verify that the automated procedure is started and on
hold and does not automatically acknowledge.

From the TE, send all ships message (d). Verify that the automated procedure is started and
on hold.

NOTE 1 DSC messages (a) to (d) and (f) to (g) in Table C.6 generate a received non-distress procedure. DSC
messages (e) and (h) to (j) in Table C.6 generate a received distress procedure.

From the TE, send the DSC message (e). Verify that the automated procedure is started and
on hold and does not automatically acknowledge.
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From the TE, send the test message (f). Verify that the automated procedure from Table C.6
is started and on hold and does not automatically acknowledge:

a)

b)
c)

d)
e)

that a warning is displayed stating that an automated procedure needs to be terminated or
equivalent,

that the EUT prevents the operator from starting® a comms procedure,

that the EUT prevents the operator from sending® a DROBOSE with distress information
different than that of event "A",

that the EUT prevents the operator from sending® a non-distress DSC message,

that the operator is able to send® a distress alert (this test may require restarting the
entire sequence at which time this test shall not be repeated since all procedures may be
ternfinated).

From the TE, send the polling request (g). Verify that the automated procedure\handling the

position|request of message (b) is automatically terminated®.

From the TE, send the DROBOSE (h) concerning distress event C. Verify that the aufomated

procedure handling the test of message (f) is automatically terminated ®:

NOTE 2 |The terminated procedure in this case has the highest kill score and,is”therefore the procedyre that is

automatidally terminated when the procedure buffer overflows.

On the| EUT, place the original automated procedure/ handling distress event |"A" on
hold®. |Verify that the procedure handling the polling réquest is automatically acknoywledged

and selftterminates®.

On the EUT, make the automated procedure handling distress event "A" active® and on the
TE with|different position of the vessel in distress, send the DROBOSE (i) concerning |distress
event "C". Verify that the DSC message (i)sis handled by the procedure generated py DSC

messagg (h) sounding only the self-terminating alarm.

From thp TE, send the individual DROBOSE (j) concerning distress event "C". Verify that:

f)
g)

h) the original received distress automated procedure is active on the EUT.

C.11.2.8.2.3 Stage two

the automated procedure handling message (j) is started and on hold,

the {otal number of automated procedures on the EUT is 7,

Upon cpmpletian)of the transmission of the messages in Table C.6, there will bg seven
automafed procedures on the EUT, where the automated procedure handling distregs event

"A" is agtiverVerify that:

a)
b)

c)
d)
e)
f)

9)
h)
i)

each one of the procedures can be made active while all the remaining procedures are
placed on hold,*®

the automated procedure handling DSC message (a) can be acknowledged with "able to
comply",®

the TE receives the acknowledgement,

the EUT can speak to the TE upon activating the procedure on the TE,®

the TE can speak to the EUT,

the automated procedure handling DSC message (c) can be acknowledged ,*®
the TE receives the acknowledgement,

the EUT can speak® to the TE upon activating the procedure on the TE,

the TE can speak to the EUT,
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j) the automated procedure handling DSC message (e) can be acknowledged with an
individual relay acknowledgement,®

k) the TE receives the acknowledgement,
) the EUT can speak® to the TE upon activating the procedure on the TE,
m) the TE can speak to the EUT,

n) the automated procedure handling DSC message (j) can be acknowledged with an
individual relay ack,®

o) the TE receives the acknowledgement,
p) the EUT can speak® to the TE upon activating the procedure on the TE,
q) the TE_can Qppak to the EUT

r) the |relay acknowledgment can be sent from the automated procedure hand|ing the
distless event B,*®

s) the TE receives the acknowledgement,
t) the EUT can speak® to the TE upon activating the procedure on the TE,
u) the TE can speak to the EUT,

v) the putomated procedures corresponding to (a) and (c) — (j) can, be terminated as| well as
the automated procedure handling distress event "A"®.

C.11.2.1 Remote controlling of multiple automated procedure tests
C.11.2.91 Purpose

This tegqt checks that it is possible to control multiple automated procedure from al remote
controller using the sentences described in Annex N.

C.11.2.9.2 Method of test and required-kesults

The test is executed via the remote-interface following the guidelines in B.8.8. The test
sequenge shall be tailored to the current configuration of the EUT.

Any opeérator options selected(by the test personnel and entered via the remote interface or
HMI in gombination shall work seamless.

C.12 Error handling-in the automated procedures

C.12.1 | Error handling requirements

C.12.1.1 General

C12 dtbblibcb t;lc ildlluliilly Uf IUl.ab'iVb'Ul DSC mressaycs tilat bUIItdiII CITurs ill drll Of the
information characters except the format, address (the destination MMSI, group MMSI or
area), and end of sequence characters which shall be received correctly in order for the
message to be accepted.

NOTE For the purposes of these tests, "performing comparison error correction" between identical sets of
information characters means that if one of a corresponding pair of information characters is in error, the
information character in error is replaced by the information character that is not in error. A given information
character is received in the DX and RX positions of the DSC message from which a final set of information
characters is determined.

A DSC message shall initiate or be handled by an automated procedure if the format test
passes, the destination address, and end of sequence information characters are able to be
determined error free.

If an automated procedure is initiated by the reception of a DSC message that contains
critical errors, the aural alarm shall self-terminate.
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When an automated procedure initiated with critical errors first receives a subsequent
message without critical errors or the procedure is first able to correct the critical errors by

combin

ing received messages, the normal initiating alarm shall sound.

A received DSC message shall be considered pertinent to an automated procedure if the
received information characters are identical to the set of information characters normally
used to identify pertinence.

In no case shall the reception of an identical DSC message introduce more errors into the
information characters (and their display) that are used to identify the procedure.

Automated procedures shall indicate all displayed information characters that are i

Individupl elements of any MMSIs and any position information that are in errot
indicated by a special symbol (manufacturer defined) at the place of the error.

c.12.1.

A DSC
DSC m

a) the
b) the

enhanced position extension is 23, or

c) the
exc

d) if () is true and the telecommand 1 parameter is received in error and the

seq
ass

mesjsage type shall be indicated.

A distrgss procedure handling an individually addressed distress relay shall not a
sending|of the acknowledgment if any'one of the digits in the sender MMSI is in error.

Received distress automated procedures shall not allow the sending of any further

DSC m
error. |

compos|ng and sending a“distress relay on behalf of someone else (the operator is t

to ente

distress|information):

A distrg¢ss ,automated procedure shall assume radio telephone if the commun
paramefer/,is” received in error. The distress automated procedure shall indicate
operatof_that it is making the assumption due to the error

n error.

2 Distress automated procedures

message with errors in the ECC or information characters is considered a non-
gssage by an automated procedure unless:

format character is distress (112) which makes the message-a distress alert, o

format character is all ships and the number of information characters exclu

format character is area, group, or individual andthe number of information ch
luding the enhanced position extension is 28 which makes the message a relay

ylence character is no acknowledgement requested, the DSC message 5
umed to be a relay (it could be a distress alert acknowledgment), and an error

ssages as long asany one of the current distress information characters rern
that case, the~automated procedure shall only offer the operator the o

11 a best estimate of what the distress information shall be based upon the 1

shall be

distress

jing the

aracters
L and

end of
hall be
in DSC

low the

distress
nains in
btion of
hen free
eceived

ications
to the

For a distress automated procedure to be considered acknowledged by a received distress
DSC acknowledgment:

a) the

MMSI (or unknown) of the vessel in distress shall be received error free,

b) if the acknowledgment is on MF/HF, the distress communications parameter shall also be
received error free,

c) if the MMSI of the vessel in distress is unknown, all the parameters of the distress

info

rmation shall also be received error free.

d) a distress automated procedure shall correct receive errors by performing comparison
error correction in the following manner:

1) if the entire set of received information characters is identical to the previously

received set of information characters, comparison error correction shall be pe
on the entire set of information characters,

rformed
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2) if only the set of received distress information characters is identical to the distress
information determined from the reception of previous DSC messages, comparison
error correction shall only be performed on the set of distress information characters,

3) if the new message has the enhanced position information characters comparison error,
correction shall be performed on the enhanced position information characters, and if
the enhanced position information characters are absent in the current set of distress
information characters, the current set shall be updated with the new set of enhanced
position information characters,

4) if only the received distress event information characters are identical, comparison
error correction shall only be performed on the distress event information characters.

C.12.1.3 Non-distress automated procedures

A non-dlistress automated procedure shall not tune to the frequencies of isubsequent
communication if the DSC message is addressed to a group, an area or alkships if the
telecommand1 (MF/HF only) and/or frequency information characters are received in error.

A non-distress automated procedure shall not allow the acknowledgment of a non-distress
DSC mgssage that has errors in either the category, sender MMSI; or telecommand 1
informafion characters.

A non-distress automated procedure shall not be acknowledged by a non-distress DSC
acknowledgement that has errors in any one of the sender MMSI, telecommand 1, or
frequengy information characters.

C.12.2 | Error handling tests
C.12.2.1 General

Error tgsting involves composing DSC messages that have intentional errors in ¢rder to
simulate receive errors that arise from\noise. Errors in the information characters are
simulated by editing the 10-bit DSC words such that the 3-bit zero count is inconsistent with
the 7-bit symbol in both the DX and RX words. All that is necessary is to change any sjngle bit
of the wjord. If the symbol, zero count, or word are not editable in bit form, the same effect can
be achigved by incrementing or decrementing the 7-bit symbol OR 3-bit zero count ¢r 10-bit
word by|one.

C.12.2.2 Errors in received distress DSC messages

c.12.2.21 Purpose

This test cheeks how the EUT responds to received distress DSC messages that have errors.
The key items are to make sure that relays and acknowledgements that would normally be
ted and
ninating.

C.12.2.2.2 Method of test and required results

Set both the EUT® and TE in standby. On the TE, compose a DROBOSE with the following
distress information: the position and time of position is that of the TE, the means of
subsequent communication is radio telephone, enter any valid nature of distress, and any
valid ship MMSI for the vessel in distress. Address the DROBOSE to an area (MF/HF) or all
ships (VHF) and select the MF/HF frequency of the DSC message to be 2 187,5 kHz. Bring up
the option to edit the composed words of the DSC message. Edit the message such that the
DX and RX positions of the first word of the MMSI of the vessel in distress are in error (make
the 3-bit zero count disagree with the 7-bit symbol value). Transmit the edited DSC message
and verify that:

a) the two-tone alarm sounds and self-terminates,
b) the operator is made aware of the fact the received DSC message has (critical) errors,


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 61097-3:2017 © IEC 2017 - 155 -

c) the MMSI of the vessel in distress is displayed with error indicators in the first two digits®,

d) the operator is unable to send a distress relay acknowledgement®,

e) the operator is unable to send a distress relay®,
f) the operator is able to send a DROBOSE®,

g) one can speak to the EUT from the TE,®

h) one can speak to the TE from the EUT.®

Resend the identical DROBOSE with the edited error from the TE. Verify that the self-
terminating alarm sounds.

\L

On the ]

i) the {fwo-tone alarm sounds,

j) the eason for and means to silence the alarm is displayed,

k) the alarm can only be silenced manually,

I) the MMSI of the vessel in distress is displayed and all 9 digits are correct,

m) the operator is unable to send a distress relay acknowledgement to an area (MF/H
ships (VHF),

n) the q

Change
Verify th

o) the self-terminating alarm sounds,
p) the distress information is displayed error free:

Select the option on the TE to send a relay.“Address the relay to the EUT and on HF
the frequency of the DSC transmission-{o-4 207,5 kHz. Edit the message such that

and RX
the 7-bi
q) an¢g
r) thef
s) the

t) the EUT is unahlé\te acknowledge the sender and the reason why is displayed®,

u) the ¢
v) the ¢
w) the ¢

= Py H ) RN ! Il () PRARASE YA &
L, CUTTTUL UIT TITUT TTT T TNAWUTU allfu TCoCTTIU 1T UNNUDUOL.. VCITITY Ulatl.

perator is able to send a distress relay.

the MMSI of the TE, recompose the DROBOSE; make the same error, and t
at:

positions of the nature in distte€Ss are in error (make the 3-bit zero count disag
symbol value). Transmit the_edited DSC message and verify that:

w procedure is initiated to"handle the individually addressed relay,

wo-tone alarm sounds ‘and self-terminates,

perator is made‘aware of the fact the received DSC message has (critical) err

perator,isdinable to send any distress relay acknowledgement®,
peratofsis unable to send a distress relay®,
pérator is able to send a DROBOSE?®,

F) or all

ransmit.

change
the DX
ree with

prs,

X) one can speak to the EUT trom the TE,™

y) one can speak to the TE from the EUT.®

Reset the EUT and TE into standby. Recompose the original DROBOSE. Edit the message
such that the DX and RX positions of the relay telecommand 1 value are in error (make the
3-bit zero count disagree with the 7-bit symbol value). Transmit the edited DSC message and

verify th

at:

z) the two-tone alarm sounds,

aa) the reason for and means to silence the alarm is displayed,

bb) the alarm can only be silenced manually,

cc) the DSC message is nevertheless identified as a distress relay,

dd) the operator is able to send a distress relay acknowledgement to an area (MF/HF) or all
ships (VHF),
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the operator is able to send a distress relay.

Select the option on the TE to send an all-ships distress relay acknowledgment and on HF
change the frequency of the DSC transmission to 6 312,0 kHz. Edit the message such that the
DX and RX positions of the relay telecommand 1 value are in error (make the 3-bit zero count
disagree with the 7-bit symbol value). Transmit the edited DSC message and verify that:

ff)
gg)
hh)
i)
i)

of
Set the

acknowledgment and on HF set the frequency of the DSC transmission to,12-577,0 k

the

value af

the

kk)
)

mm) th

nn)

00)
pp)

qq)
rr)

C.12.2.3
C.12.2.3

This tes
critical 6

a)
b)

c)
d)

the distress acknowledgement alarm sounds,

the reason for and means to silence the alarm is displayed,

the alarm can only be silenced manually,

the procedure on the EUT is recognized as acknowledged,

HF onty—the generaf Teceiver and transmitter {5 tuned 10 6 215,0 KAZ 1 the ap3

mes

editd

th
th

th
er

th
th
orj

orn

3.2 Method of test and required results

erator intervention.
EUT and TE into standby. Select the option on the TE to send_a |distre

sage such that the DX and RX positions of the alert acknowledgement telecon
e in error (make the 3-bit zero count disagree with the 7-bit symbol value). T
pd DSC message and verify that:

e two-tone alarm sounds,

e reason for and means to silence the alarm is displayed,
e alarm can only be silenced manually,

e received DSC message type is labelled a relay but that the DSC message ty
ror,

e operator is able to send a distress relay;?

e operator is unable to send a distress relay acknowledgement,®
e can speak to the EUT from the TE,*®

e can speak to the TE from the~EUT.®

b Errors in received non-distress DSC messages
.1 Purpose

t checks how the)EUT responds to received non-distress DSC messages th
rrors.

the'EUT® and TE in standby. On the TE, compose an individual DSC mes

ence of

ss alert
Hz. Edit
mand 1
ransmit

pe is in

at have

sage of
Before

the appropriate alarm sounds and self-terminates,

word of

the operator is made aware of the fact the received DSC message has (critical) errors and
cannot acknowledge,

the MMSI of the sender is displayed with error indicators in the first two digits®,

none of the acknowledgement options are available®.

Resend the identical message with the edited error from the TE. Verify that the self-
terminating alarm sounds.

On the TE correct the error in the RX word and resend the DROBOSE. Verify that:

a) the appropriate alarm sounds,
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b) the reason for and means to silence the alarm is displayed,

c) the alarm can only be silenced manually,
d) the MMSI of the sender is displayed and all 9 digits are correct,
e) all three acknowledgement options are available.

On the TE, reset the RX word to an error value, and transmit. Verify that:

a) the self-terminating alarm sounds,

b) the self-ID is displayed error free,

c) all three acknowledgement options are available,

d)

Reset b
priority

the g

4 1 1 ] ) T= HN P | | 4 Japll
pPelratul Lall dURTIUWITUYCT UIT TL WILIT abIc (U CUITTPTY .

pth the EUT® and TE in standby. On the TE, compose an individual DSC mef{
'urgency" addressed to the EUT requesting voice subsequent communication

transmifting the message. place a 3-bit error in the DX and RX positions of, the first

the freq

a)
b)
c)
d)

e)

f)

the
the

Llency message. Transmit the edited DSC message and verify that:

hppropriate alarm sounds,
eason for and means to silence the alarm is displayed,

the alarm can only be silenced manually,

the
com

the '

the
com

the |
the

operator is made aware of the fact the therg, is’ an error in the sub
munication frequency,

able to comply" acknowledgement option is NOT available,

operator can acknowledge the TE suggesting a new frequency of sub
munication,

FUT can talk to the TE,

TE can talk to the EUT.

sage of
Before
word of

sequent

sequent
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Annex D
(normative)

DSC message composition

D.1 Default values

When default parameters are necessary, the factory default values shall be as shown in
Figure D.1.
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Loading DSC Defaults

Is the format
editable?

| i
Contloller sets MMSI or group MMSI to an invalid indicator OR
controller sets area to 500 nm centered on ship’

Controller sets: Individual’

Telecommand

ditable? Controller sets: Radio telephofe
editable?

Is the category

ditable? Controller sets: Routine or Safgty
editable?

Is the commnis
chan. editable?

Controller sets: a non-distress channel’

Yes

Is the DSC chan.

ditable? .| Controller sets: freq to 2 MHz band’
editable? »

No

>
l

A\ 4
All other parameters are never editable

IEC
Only if the parameter has not already been set by the operator.

The default is "routine" if allowed (it is not allowed for area or all ships messages), otherwise the default is
"safety". This default is to be reset (the most recently entered value shall be overwritten) when the operator
selects the option to compose a non-distress DSC message at some later time.

Figure D.1 — Loading DSC defaults
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Table D.1 — Default DROBOSE

Vessel in Format? Nature Distress Position UTC time of
distress MMSI comms position
Unknown Individual Undesignated Phone Unknown Unknown

2 The destination MMSI shall be some invalid indicator.

The MMSI of the vessel in distress, format, nature, and position shall be reset when the

operatof selects the option to compose the DROBOSE at some later time.

D.3

Allowable non-distress DSC message parameters

The EU[ shall provide the operator only with the ability to send non=distress DSC mg¢ssages

with the

parameter combinations as given by Recommendation I[FU-R M.493 For convénience,

the allojvable parameter combinations for the various messagetypes for non-distrelss DSC
messagpes are summarized in Table D.2.

Parameters in bold type are fixed for that DSC mesSage type, and when composjng that

messagg type, the fixed parameters shall not be ableto be edited by the operator.

Table D.2 — Allowable parameter combinations

Message type Format? Category Telecommand Freq message
Safety pnd Urgency AreLrLc,jiXi|(|j-l;?1IipsC Li’agfeer:)c/:y Phone, HF: NBDP Comms [freq®
Indiviqual routine Individual Routine Phone, HF: NBDP Comms [freq®
Grpup call Group Routine Phone, HF: NBDP Comms [freq®
Positipn request Individual Safety Position request No ir1fo
Test Individual Safety Test No irJfo
Medicd Transportd Area?, All-ships® Urgency Phone, HF: NBDP Comms [freq®
Neufral Craftd Area?, All-ships® Urgency Phone, HF: NBDP Comms [freq®

2  The
necessary:

ability_to-enter/select an appropriate address for the individual, area, and

b MF/HE6nly (except when VHF supports the enhanced geographic area extension)

group formats

is also

¢ VHF only

The Medical Transport and Neutral Craft DSC messages shall only be available as a setup option. In the
factory defaults, these DSC messages shall not be available.

On MF/HF, the communications options are the duplex and simplex radio phone and NBDP
channels/frequencies. On VHF, the communication options are the applicable channels in Appendix 18 of the
Radio Regulations:2016. A broadcast option is also permissible. For individually addressed DSC messages,
there is also the option of letting the other station decide. When directed to a coast station, the EUT shall let
the coast station decide the working frequencies. On MF/HF, the ship station shall provide position
information in place of the frequency message. On VHF, the ship station may put the "no information"
characters in the frequency message.
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Annex E
(normative)

Radius-centre point conversion and rounding algorithm

E.1 Radius-centre point conversion

The Mercator box specification coded into the DSC message shall be the minimum sized box
that encompasses the entire circle as illustrated in Figure E.1.

(’%’% Q, 83 \I\I)
318 ®
65:W 63w 61:W S9IW 57iW
1
<4——5lon=3"12 —
1
: 4
1
Lat-lon box after rounding — |
Radius i
1
80 nm =
nn | iShip o
8 S LTS S O
. (33°9'S; kS|
1° 36'ilon 61° 10'W) [Ze]

<4+——— d lat = 2° 40’

1
x',\Lat-lon box before rounding

358

«— 3 IOn: =4° —>
IEC

FEigure E.1 — Circle-radius to lat-lon box

The centre point, radius-to northwest corner point, latitude-longitude Mercator box copversion
shall take the following steps. The situation shown in Figure E.1, a radius of 80 nautigal miles
cantered on the~paint (33° 9’S, 61° 10°'W) is used as an example in the conversion algorithm
below ap an illustration.

a) Defihgithe centre point as given by the latitude — longitude point (6, 1): (33° 9’'S, 61° 10°'W).

b) The radius shall be converted to units of latitude ¢: (80 nautical miles = 1° 20’ latitude).

c) The equivalent value in units of longitude shall be given by: y = ¢ /cosd, where @ is the
latitude of the centre point: 1° 36’ longitude = 1° 20’ latitude / cos(33° 9’). If the longitude
exceeds 49° 00’, the longitude shall be truncated to that value since the maximum box
width in the DSC sentence is 99°.

d) The dimensions of the Mercator box before rounding shall be given by (2¢, 2y): (2° 40’,
3°12).
e) The northwest corner point of the Mercator box before rounding shall be given by moving

the centre point latitude north by the radius distance ¢ and the centre point longitude west
by the radius distance y: (33° 9’S + 1° 20’N, 61° 10°'W + 1° 36°'W) = (31° 49'S, 62° 46’'W).
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E.2 Rounding

If the enhanced geographic position expansion option is not used, the northwest corner point
and Mercator box dimensions shall be rounded. The rounding shall take place as follows.

a) The northwest corner point latitude shall be moved northward to the nearest whole degree
latitude, and the longitude shall be moved westward to the nearest whole degree
longitude:31° 49’S becomes 31° S, a movement of 49’N and 62° 46'W becomes 63° W, a

movement of 14'W.
b) The northward and westward movements needed to round the northwest corner point to
whole degrees shall be added to the latitude height and longitude width of the Mercator
box: (2°40’ + 49’, 3° 12’ + 14’) = (3° 29’, 3° 26’).
c) Thelfinal dimensions of the Mercator box shall be rounded upward to the neafegt whole
degree: (4°, 4°).

E.3 $pecial cases for either form of area data entry

a) If tHe final northwest corner point via either entry method excegeds 90°N, it ghall be
trungated to 90°N, and the latitude height of the Mercator(chox shall be adjusted

accordingly.
b) If the final southern extent of the Mercator box via either entry method exceeds 9p°S, the
latithide height shall be truncated so that it reaches 90°S.
c) If the final longitudinal dimension of the Mercator box exceeds 99°, the dimension jshall be
trungated to 99°.
d) If the final latitudinal dimension of the Mercator'bhox exceeds 99°, the dimension shall be
truncated to 99°.
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Annex F
(normative)

Automated non-distress channel/frequency selection algorithm

F.A1 General

Automated subsequent communications channel selection provides a default channel for the
operator for non-distress DSC messages requiring subsequent communications based upon a
simple algorithm. It shall be applied in the absence of any other specialized means of an
automated communication setup, such as HF automatic link establishment (ALE)

F.2 VHF
Channe| 16 shall not be used as a default for routine category DSC messages.

If the DISC message is directed toward a ship station, a simplex channel shall be used (for
examplg channel 6).

DSC mg¢ssages directed toward a coast station shall let the coast station decide (position or
all 126’s in the frequency parameters of the DSC message):

DSC mgssages directed to a group (area) or all shipsishall use the broadcast mode (126’s for
the TX ghannel in the frequency parameters of the‘DSC message).

Due to|the regional nature of VHF, the actual channel number for each vessel may be
established as an operator set up option.

F.3 HF

On HF, |one has several bands.of simplex and duplex frequencies for both voice or apalogue
signals {3 000 Hz bandwidth) and data signals (500 Hz bandwidth).

The disfress channels shall not be used for routine category DSC messages.
The barld of the,cemmunication channel shall be in the band of the DSC message.

The set|of,3.000 Hz analogue channels shall be chosen for voice communications.

The set of 500 Hz data (NBDP) channels shall be chosen for data modes such as NBDP.

DSC messages addressed to coast station destinations shall let the coast station decide
(position in the frequency parameters of the DSC message).

DSC messages addressed to ship station destinations shall use the simplex set of channels.

DSC messages directed to a group or an area shall use the broadcast mode (126’s for the TX
frequency in the frequency parameters of the DSC message).

The automated channel/frequency selection shall be able to be overridden (which will be
necessary to select a distress channel.
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Annex G
(normative)

DSC message detection and decoding

Figure G.1 shows a schematic of the various tests and error checks that are required before
the message is accepted. The "bit detector” is the output of the DSC modem and provides the
source of the 0 and 1 bitstream computed from the received signal. A DSC "word" consists of
10 bits, a 7-bit "symbol" and a 3-bit "number of zeros in the symbol" or "zero-count" value.
The sequence of the process is shown as (1), (2), (3).
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| i le
c > Bit detector [ y
A
In message (3) Searching(1)
No
@ No
Find dots
| 3-bitcheck |
< Now, in message (’%\I Yes
A 4
Too many | MF/HF stop scan |
No errors
< Errors
A 4
Yes | Now ifi"det pattern (1) i_,
| Start tests Phasing passed Format passed |
Phasing Passed Phasing
passed
\ 4
Not read
Not ready Restart y {
P v Format
pagsed
\ 4
| Time diversity check |
A 4
| Testing address Pertinent to station
I I
No Accumulate
For us Tnformation
symbols
A 4
Restart Yes l
Yes
No End of msg . Handle

A

= message

IEC

Figure G.1 — Tests and error checks
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Annex H

(normative)
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Audible annunciation and BAM alert signalling

H.1

Aural alert specifications

Table H.1 summarizes the aural alert characteristics required by the EUT. The "event" is the
reason for the alert detected at EUT. The "sound" specifies the default audio character of the
aural alert whose detailed characteristics are specified in Table H.2. The "BAM Alert"

indicate

specifies whether or not the aural alert shall increase in volume over the first A0
"shutdown" specifies whether the alert shall be terminated manually (man), may.be
ically (auto), or automatically terminated if the situation causing the alért-s cprrected

automa

crease"
s. The
silenced

(corr). Manual silencing of aural alerts is always an option. The "when aural required"{ column
specifies the conditions under which the aural alert is mandatory.

It is aspumed in Table H.1 that any references to received DSC(messages refer

messages implicitly or explicitly addressed to the station.

only to

Due to the categorization of BAM alerts as in Table H.1, the fellowing assumptions arel made:

¢ BAM

alert priority Alarm or Warning are the only priofities that can be silenced temporarily

from BAM, thus being the only alerts allowed to have continuous sounding audible plerts;

¢ BAM

Table H.1 — Audible characteristics

alerts with priority Caution shall be self-terminating (or be a very short sound|using a
repetition interval of at least 1 min) and shall pot require manual shutdown.

Event astoélsf:. BAM alert Increase | Shutdown When aural is requjred
Only if within 500 NM [of the
Initiatirjg a received Distress Priority: vessel in distress or if from
distresfs automated alarm Warning Yes Man north of 70°N or south of 70°S
prgcedure? Category: A otherwise aural alert|self-
terminates.
Only if within 500 NM [of the
Ackngwledging a Distress Priority: vessel in distress or if from
receiyed distress ack Warning No Man north of 70°N or south pf 70°S
automatgd procedure? Category: A otherwise aural alert|self-
terminates.
Acknowledging @ sent .
distrescr automated D|satCrEss Ders |NOt No Man Always.
prgcedure? PPy
RX DSC message not
pertinent to ) Does Not Does not Does not DSC message is only logged; no
unacknowledged sent Silence Apply Apply Apply alert of any type is required
distress automated
procedure
Initiating a received Urgenc Priority: Always when the priority of the
urgency non distress e?lert y Warning Yes Man non-distress DSC message is
automated procedure Category: A (distressP) or urgency
Acknowledging a sent Always when the priority of the
urgency non distress Urgency Does Not No Man non-distress DSC message is
ack alert Apply ; b
automated procedure (distress®) or urgency
Initiating all other When the priority of the non-
priority non distress Routine Priority distress DSC message is safety,
; Yes Auto : . ?
automated alert Caution routine, ships business, or
procedures? unknown



https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 61097-3:2017 © IEC 2017 - 167 -

Event astogﬂfli. BAM alert Increase | Shutdown When aural is required
Acknowledging all When the priority of the non-
other priority sent non Routine Does not distress DSC message is safety,

: No Auto : . ?
distress automated ack alert Apply routine, ships business, or
procedures unknown
RX DSC message
- Self-
pertinent to an L Does not
. terminati No Auto Always
ongoing automated ng alert Apply
procedure 9
Auto termination of Does not
procedures; too many | Discrete No Auto Always
procedures Apply
No ¢wn MMSI Warning D;e;s;)lr;lot No Auto Only on equipment’poyer up

Only if configured forlauto
position updating and gosition
data has.not been rece|ved for

Automalic positioning Warning® Pr|or_|ty: No Man / corr 10 min a@rjin the case of turning
¢eases caution "
on the'EUT, no position data
has been received moie than
1 min.
Positign older than Warnin Does not No Man At all times the situatjon is
4h 9 Apply satisfied.
Positign older than Warnin Does not No Man Only if older than 4 h alert has
P3,5 h 9 Apply been silenced
Prefssing the . . .
dedicated distress Count Does not No At all times _th(_a situatjon is
Apply e satisfied.
button
Antennfa tuner error Priority:
or othler detected Warning® warning No Man / corr If facilities are supported in EUT
antepna failure category: B
Transnlission power Priority:
error ¢r otherwise Warning® warning No Man / corr If facilities are supported in EUT
inhibited transmission category’ B

2 Onlylwhen the event occurs due to.the’reception of a DSC message.

b Aligr] sound pattern with BAM Warning, 2 short beeps, silence for next 5 min when active-unacknowledged
(IEC|61924-2:2012, Table 6,and MSC 302(87):2010, 8.3 and 7.6).

H.2 Alerting with critical errors

If an aytomated procedure is initiated by a DSC message with critical errors (errorg in the
information,'symbols such that the procedure cannot take any action such as geperating
acknowledgements), the aural alert shall self-terminate. The sound of the alert shall be that it
would have had if the DSC message were received without critical errors. The alert specified
in Table H.1 (perhaps requiring manual termination or signalling towards BAM) shall be
delayed until that time the reception of subsequent or repeat DSC messages allows the
procedure to correct the critical errors.

H.3 Default aural alert sounds

The accuracy of the tones and durations specified in Table H.1 and Table H.2 are not critical
since they are for the human ear and not electronic detection. Nevertheless, the error shall
not be more than 5 % in frequency and time. The waveforms may be sinusoidal, square,
triangular, sawtooth, or any other form as long as the fundamental tone is clearly recognizable.

The distree and urgency alerts of Table H.2 shall initially be of a power that is clearly
distinguishable, but not interfere with, radiotelephone communications. If not manually
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cancelled within 10 s, the power shall start to rise to a level of at least 80 dB(A) within the
next 10 s at a distance of 1 m from the equipment.

The "count" alert of Table H.3 shall have a power level of at least 80 dB(A) at a distance of

1 m from the equipment.

All other aural alerts in Table H.3 shall be of a power (or of a final power when appropriate)
that is clearly distinguishable, but not interfere with, radiotelephone communications.

The operator shall be unable to customize the distress, distress acknowledgment, urgency
and urgency acknowledgement alerts of Table H.2 or use these alerts for other purposes. The
alerts of Table H.3 are recommended as factory defaults: however, the manufacturer may

implement their own sounds.
Table H.2 — Non configurable alert sounds
Fixed| alert sounds? Frequency Hz Frequency Hz Duration ms Duratiop ms
Tone 1 Tone 2 Tone 1 Tong 2
Distress 2 200 1300 250 250
Djistress ack 2200 1300 500 50(
Urgency 2 200 silence 250 25(
Ufrgency ack 2 200 silence 500 500
a8 The [wo-tone, distress ack, urgency, and urgency ack alerts shall not be able to be customized.
Table H.3 — Recommended alert sounds
Custpmisable alert Frequency Hz Frequency Hz Duration ms Duration ms
sound Tone 1 Tone 2 Tone 1 Tong 2
Roptine, safety 350 300 1000 500
Routine, safety ack 350 300 1 000 1 000
Warning 2 000 silence 250 500
Count 2 000 silence 500 50(
Discrete 450 300 500 1000
Self-terminating 500 360 50 50
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Annex |
(normative)

Shipborne watchkeeping receivers

1.1 General and operational requirements

1.1.1 General

The equipment, in addition to meeting the requirements of the Radio Regulations, the relevant
ITU recommendations, the IMO performance standards and general requirements set out in
IMO repolution A.694(17) and detailed in IEC 60945, shall comply with theA fpllowing
requirements and with the technical requirements contained in this document, (fA.803/1,
A.804/Al.1, A.806/A.1).

1.1.2 Construction

The eqdipment shall be so constructed that it is capable of:
— keeping continuous watch on DSC channels (A.803/2.4.6, A.804/A.2.4.6, A.806/A.3.4.7);
— being operated readily and in accordance with the requirements of this document.

1.2 Technical requirements

1.2.1 Frequency bands and channels
1.2.1.1 Frequency bands

The eqyipment shall be capable of operating as a single-frequency receiver, as a multiple-
frequenty receiver and/or as a scanning-receiver in one or more of the frequency bands:
a) VHH: 156,025 MHz to 162,025 MHz;
b) MF:|1 605 kHz to 4 000 kHZ;

c) HF: % MHz to 27,5 MHz.

1.2.1.2 Methods of test and required results

Confirm| by obseryation of the equipment and documentation that the equipment is designed
as a single-frequéncy receiver for a) and b) of 1.2.1.1, and for ¢) of 1.2.1.1 as a multiple-
frequengy receiver or as a scanning receiver in one or more of the frequency bands.

1.2.1.3 Frequencies and channels

Watchkeeping receivers:
a) on VHF, the calling channel for distress, urgency and safety calling as well as for general
communication calling is channel 70;

b) MF DSC frequency for distress, urgency and safety calling shall be single-frequency
receivers for 2 187,5 kHz;

c) MF and MF/HF scanning receivers shall be designed for scanning of up to six frequencies
for either DSC distress alerting only, or for DSC general communication calling only.

1.2.1.4 Methods of test and required results
Confirm by equipment inspection that:

a) on VHF, the calling channel for distress, urgency and safety calling as well as for general
communication calling is channel 70.
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b) on MF DSC frequency for distress, urgency and safety calling, single-frequency receivers
for 2 187,5 kHz are provided.

c) on MF and MF/HF scanning, receivers are designed for scanning of up to six frequencies
for either DSC distress alerting only, or for DSC general communication calling only.

1.2.1.5 Mode of reception
1.2.1.5.1 Requirement

Equipment for reception of MF and HF DSC transmissions shall provide for classes of
emission F1B or J2B.

E H b b L NLLIE INOQ A o H : I} 1 H| £ 1 £ H H GZB
QUIpm CITUTUT TCULTPUUTT UT VITTT LU U allolliTosIuTTs STidil JTrUVIUT TUT Uldoso Ul TITHS STUTT .

1.2.1.5.2 Methods of test and required results

Confirm| by measurement that the equipment is using, for reception ofAMF and HF DSC
transmisgsions, the classes of emission F1B or J2B.

Confirm|by measurement that the equipment is using, for reception-of'VHF DSC transmissions,
the clasp of emission G2B.

1.2.1.6 Scanning receivers
1.2.1.6.1 Scanning sequence
1.2.1.6.1.1 Requirement

An MF/HF scanning receiver shall be able to complete a scanning sequence within 2 s

1.2.1.6.1.2 Methods of test and required results

Confirm|by measurement that an MF/HF scanning receiver completes the scanning sg@quence
within 2(s.

1.2.1.6.2 Scanning freguencies
1.2.1.6.2.1 Requirement

Scanning watchkeeping receivers shall be dedicated to either scan DSC distress frequencies
or to scan DSC frequencies for general communication. It shall not be possible to hgve both
DSC digtress_frequencies and DSC frequencies for general communication in one scanning
sequenge.

1.2.1.6.272—Methods of testanmd Tequired Tesults

Confirm by document and equipment inspection that scanning watchkeeping receivers are
dedicated to either scan DSC distress frequencies or to scan DSC frequencies for general
communication. Confirm that it is not possible to have both DSC distress frequencies and
DSC frequencies for general communication in one scanning sequence.

1.2.1.6.3 DSC distress frequencies
1.2.1.6.3.1 Requirement

Scanning watchkeeping receivers for MF/HF DSC distress frequencies shall scan the
frequencies 2 187,5 kHz and 8 414,5 kHz and at least one other HF DSC distress frequency
listed in Annex K up to a total of six frequencies in the scanning sequence.
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1.2.1.6.3.2 Methods of test and required results

Confirm by equipment and document inspection that scanning watchkeeping receivers for
MF/HF DSC distress frequencies are scanning the frequencies 2 187,5 kHz and 8 414,5 kHz
and at least one other HF DSC distress frequency listed in Annex K up to a total of six
frequencies in the scanning sequence.

1.2.1.6.4 DSC frequencies for general communication
1.2.1.6.4.1 Requirement

Scanning watch receivers for MF and HF DSC frequencies for general communication may
scan any frequency up to a total of six frequencies in the scanning sequence.

1.2.1.6.4.2 Methods of test and required results

Confirm| by equipment and document inspection that scanning watch receivers)for MF{and HF
DSC frequencies for general communication may scan any frequency AUp, to a totgl of six
frequencies in the scanning sequence.

1.2.1.6.5 Frequency information
1.2.1.6.9.1 Requirement

The selected receiver frequencies shall be clearly identifiable. Means shall be provjded for
automafic transfer of information of the frequency of)channel on which the scanning has
stopped| for use and display in an external installation: The interface for such transfer shall be
in accordance with IEC 61162-1, IEC 61162-2 or IEC’61162-450.

1.2.1.6.8.2 Methods of test and required-results

Confirm|by equipment inspection that the\selected receiver frequencies are clearly identifiable.
Confirm|further that means are provided for automatic transfer of information of the fregquency
or chanpel on which the scanning has”stopped for use and display in an external installation
and that the interface for such tradsfer is in accordance with the IEC 61162-1, IEC 61162-2 or
IEC 611/62-450.

1.3 MF and MF/HE.watchkeeping receiver

1.3.1 Maximum ‘usable sensitivity

1.3.1.1 Objective

To detefmine the maximum usable sensitivity as the minimum level of the signal (e.m.{.) at the
nominal flcqucllby of thereceiverwhich,—when dppiil::u' to—thereceiver illput witta—standard
test signal, will produce a specified SER.

1.3.1.2 Method of measurement

The arrangements for applying the test messages shall be in accordance with 4.2.11.1.

The wanted signal standard test signal STS-1 shall be applied using relevant frequencies as
specified by 4.2.11.3:

— for MF, the input level shall be +5 dBuV under normal and +11 dBuV under extreme test
conditions;

— for HF, the input level shall be 0 dBuV under normal and +6 dBuV under extreme test
conditions.

The symbol error rate in the output shall be determined as described in 4.2.11.2.5.
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The measurements shall be carried out under normal test conditions at nominal RF and at
input frequencies £10 Hz. Carry out the tests under extreme test conditions as specified by
4.2.7 at nominal RF..

1.3.1.3 Results required

The symbol error ratio shall be equal to or less than 10-2.

1.3.2 Adjacent channel selectivity

1.3.2.1 Objective

o—tha canahility, to roacaiv o wantaed—madidlatad cianal athodt nvnr\—\ding a
T

-
To dets he—eapability—to—receive—a—wanted—modulated—sighral—witheut—exee

specified message error rate due to the presence of an unwanted modulated \sjgnal in
channels adjacent to that of the wanted signal.

1.3.2.2 Method of measurement

The arrangements for applying the test messages shall be in accordance with 4.2.11.1|

The wanted RF signal shall be standard test signal STS-1 using relevant frequercies as
specifief by 4.2.11.3.

The wanted signal input level shall be +20 dBuV.

The unwanted signal shall be an unmodulated &signal at the frequency +500 Hz and
then -5(40 Hz relative to the nominal frequency of the“receiver (centre frequency).

The level of the unwanted signal shall be +6Q\dBpuV.
The symbol error rate in the output shall be determined as described in 4.2.11.2.5.

1.3.2.3 Results required

The symbol error ratio shall.be.equal to or less than 102,

1.3.3 Co-channel rejection
1.3.3.1 Objective

To detgrmine_theé capability to receive a wanted modulated signal without excepding a
specifiefd erfor'rate due to the presence of an unwanted modulated signal, both signals being
at the npmipal frequency of the receiver.

1.3.3.2 Method of measurement

The arrangements for applying the test messages shall be in accordance with 4.2.11.1.

The wanted signal shall be standard test signal STS-1 using relevant frequencies as specified
by 4.2.11.3.

The wanted signal input level shall be +20 dBuV.

The unwanted signal shall be unmodulated. The level of the unwanted signal shall be
+14 dBuV. Both input signals shall be at the nominal frequency of the receiver.

The symbol error rate in the output shall be determined as described in 4.2.11.2.5.
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1.3.3.3 Results required

The symbol error ratio shall be equal to or less than 102,

1.3.4 RF intermodulation response
1.3.4.1 Objective

To determine the capability to reject intermodulation products originating from two or more
(generally unwanted) signals at specified levels simultaneously present in a non-linear circuit.

1.3.4.2 Method of measurement

The arrangements for applying the test messages shall be in accordance with 4.2.111|

The wanted signal shall be standard test signal STS-1 using relevant frequencies’ as specified
by 4.2.11.3.

The wanted signal input level shall be +20 dBuV.

The tw¢ unwanted signals shall be applied, both unmodulated and at the same [evel of
+70 dByV. Neither of the two signals shall be at a frequency riearer to the wanted sigpal than
30 kHz.

NOTE Ffequency combinations capable of resulting in unwanted intermodulation products are |given in
Recommgndation ITU-R SM.332.

The symbol error rate in the output shall be determined as described in 4.2.11.2.5.

1.3.4.3 Results required

The symbol error ratio shall be equal to-or less than 10-2.

1.3.5 Spurious response rejection
1.3.5.1 Objective

To meapure the ability-of the receiver to receive a wanted modulated signal at the jnominal
frequenty without exceeding a specified error rate due to the presence of an unwanted signal
at any dther frequeficy band outside the passband of the receiver.

1.3.5.2 Method of measurement

The manufacturer shall provide the test house with the information regarding the equipment.

In general, a block diagram from which it appears what signal path architecture there has
been chosen.

If the equipment is built using heterodyne principles, the following shall be stated:

e |F frequencies used;
e the local oscillator frequencies;

o filter arrangements ahead of the first mixer.
If the equipment uses analog to digital converter techniques the following shall be stated:

e whether the sampling is done directly on the RF frequency or on an IF frequency;

e the sampling frequency used for the conversion.
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The arrangements for applying two test signals to the receiver input shall be according to
4.2.11.1. The AGC shall be in operation.

The wanted signal shall be at the nominal assigned frequency and shall use standard test
signal STS-1.

The wanted signal shall be standard test signal STS-3 at an input level of +20 dBuV.
The unwanted signal level shall be +90 dBuV and shall be unmodulated.
The receiver shall be tuned to 2 182 kHz and to each of the distress frequencies in the

frequen CY bands—4— vz 6tz 8zt 2 Mz 6 MHz—=and—one flcqucllby ftire highest
band of|operation as appropriate to the equipment.

The eqlipment shall be in compliance for the unwanted signal frequencies. from 9| kHz to
2 GHz with the exception of the frequency band £3 kHz from the nominal receiver frequency.

The equations below for calculation of spurious frequencies can be used as a guidancsg

D

a) For pquipment using super heterodyne principles

fspurious = (1 =n)im x fig = nlm * fiesgive
where
m arld n are integers with values from -5 to +5.

Spurious frequency calculation should be applied to all frequency conversions (IF1, IF2,
etc.).

b) For pquipment using analog to digital converter techniques

fspurious = Jreceive /m — nlm x.fsample clock

where
m ar|d n are integers with values from -5 to +5.

For equipment where both\heterodyne principles and digital techniques are usgd, both
equations should be taken)into consideration.

The symbol error rate'in the output shall be determined as described in 4.2.11.2.5.

Measur¢ments-shall be made under normal test conditions.

1.3.5.3 |_~"Results required

The symbol error ratio shall be equal to or less than 10-2.

1.3.6 Blocking immunity
1.3.6.1 Objective

Blocking immunity is defined as the receiver ability to discriminate between wanted signal and
unwanted signals at frequencies from £3 kHz to £20 kHz from the nominal assigned frequency.

1.3.6.2 Method of measurement

The arrangements for applying two test signals to the receiver input shall be accordance with
4.2.11.1. The AGC shall be in operation.
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The wanted signal standard test signal STS-1 shall be applied using relevant frequencies as
specified by 4.2.11.3.

The level of the wanted signal shall be +20 dBuV.

The level of the unwanted signal shall then be +90 dBpV and shall be unmodulated and varied
in frequency steps of 500 Hz.

The equipment shall be in compliance for frequencies from 3 kHz to +20 kHz from the
nominal assigned frequency.

1.3.6.3 Results required

The symbol error ratio shall be equal to or less than 1072,

1.3.7 Dynamic range
1.3.7.1 Objective

To detefmine the range from the maximum usable sensitivity t0.the maximum level of an input
signal af which the error rate in the output of the receiver does’not exceed a specified jalue.

1.3.7.2 Method of measurement

The arrangements for applying the test signals shall*be in accordance with 4.2.11.1.

The wanted signal standard test signal STS=1 shall be applied using relevant frequencies as
specified by 4.2.11.3.

The wanted input signal level shall be +80 dBuV.
The symbol error rate in the output shall be determined as described in 4.2.11.2.5.

1.3.7.3 Results required

The symbol error ratio.shall be equal to or less than 10-2.

1.3.8 Conducted spurious emissions into the antenna

1.3.8.1 Objective

All internally generated signals conducted to the antenna terminal and which may be radiated
are noted as the conducted spurious emissions into the antenna, and shall not exceed 2 nW.

1.3.8.2 Method of measurement

The receiver antenna terminal shall be connected to a 50 Q artificial antenna and the spurious
emissions shall be measured, using a selective measuring instrument. The RMS value of any
component of the spurious emission shall then be evaluated. The measurement shall be made
over the frequency range from 9 kHz to 2 GHz. The bandwidth of the selective measuring
instrument shall be:

— 200 Hz in the frequency range from 9 kHz to 150 kHz;
— 9 kHzto 10 kHz in the frequency range from 150 kHz to 30 MHz;
— 100 kHz to 120 kHz in the frequency range from 30 MHz to 1 GHz; and
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— 1 MHz above 1 GHz.

The detector shall be a peak detector.

1.3.8.3

Results required

The power of any discrete frequency component shall not exceed 2 nW.

1.3.9
1.3.9.1

To dete

Protection of receiver antenna input circuits
Objective

rmine the nhilify of the receiver antenna inpll'f circuits to withstand Iargn volta

es for a

specifie

1.3.9.2

The arrangements for applying the test signals shall be in accordance with\4.2.11.1.
receiver does not suffer damage when an unmodulated radiofrequency signgl at an

that the
input le
receiver

The signal shall then be removed and the EUT be subjected to a‘performance check.

1.3.9.3

The rec
check.

1.3.10
1.3.10.1

Scannin
more th
up to si

1.3.10.2

Two RF
with 4.4
frequen
DSC di
another
with a

g time.

Method of measurement

bel of 30 V RMS for one frequency in each selectable freqUency band in w
is designed to operate is applied to its antenna input terminal for a period of

Results required

Stop/start of scanning efficiency
Objective

g efficiency is the ability of the(receiver/decoder to correctly receive calls prec
an 20 bits of a 200 bit dot\pattern and transmitted on one frequency whilst s
frequencies, ignoring all.other signals and noise.

Method of measurement

test signals witha level of +20 dBuV shall be applied to the receiver in acc
.11.1. One.of ‘the RF signals shall have a nominal frequency correspondi
Cy in the §¢anning sequence and be standard test signal STS-1 containing

frequency being scanned. It shall be standard test signal STS-1 containing D
PO/ bit’ dot pattern. The distress call sequences shall be repeated after a

interval

Confirm

hich the
15 min.

eiver shall not suffer damage and shall meét{the requirement of the perfgrmance

eded by
canning

brdance
ng to a
B single

btress call.” The other RF signal shall have a nominal frequency corresponding to

5C calls
random

of"2.5 s to 40 s. The receiver shall be set to scan the maximum number of

frequencies for which it is designed. The number of transmitted calls shall be 200 and the
symbol error rate shall be determined as described in 4.2.11.2.5.

1.3.10.3

Results required

The total number of received distress calls shall be equal to or exceed 95 % of distress calls
transmitted.
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1.4 VHF watchkeeping receiver

1.4.1 Maximum usable sensitivity
1.4.1.1 Objective

The calling sensitivity of the receiver is a defined RF-signal level at which the symbol error
ratio will result in a decoded DSC message.

1.4.1.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with 4.2.11.1.

The wanted signal standard test signal STS-3 shall be applied using relevant frequechies as
specifiefl by 4.2.11.3.

The inptit level shall be 0 dBuV under normal test conditions and +6 dBu)\ under extrgme test
conditiops.

The mepsurement shall then be repeated under extreme test conditions in accordance with
4.2.7.

The medasurement shall be repeated under normal test{conditions at the nominal carrier
frequency £1,5 kHz.

The symbol error rate in the output shall be determined in accordance with 4.2.11.2.5.

1.4.1.3 Results required

The symbol error ratio shall be equal to orless than 10-2.

1.4.2 Adjacent channel selectivity
1.4.2.1 Objective

The adjpcent channel selectivity is a measure of the capability of the receiver to rgceive a
wanted [modulated signal_without exceeding a given degradation due to the presenge of an
unwanted modulated,signhal which differs in frequency from the wanted signal by 25 kHz.

1.4.2.2 Method of measurement

[N

The sigTaIs applied to the receiver input shall be connected in accordance with 4.2.11

The wanted signal standard test signal STS-3 shall be applied using relevant frequencies as
specified by 4.2.11.3.

The level of the wanted signal shall be +3 dBuV.

The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz at the
frequency +25 kHz relative to the nominal receiver frequency.

The input level of the unwanted signal shall be +73 dBpuV.

The measurement shall be repeated with the unwanted signal tuned to the centre frequency of
the lower adjacent channel.

The symbol error rate in the output shall be determined as described in 4.2.11.2.5.
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1.4.2.3 Results required

The symbol error ratio shall be equal to or less than 1072,

1.4.3 Co-channel rejection ratio
1.4.3.1 Objective

The co-channel rejection ratio is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal, both signals being at the nominal frequency of the receiver.

1.4.3.2 —Method-ofmeasurement

[N

The signals applied to the receiver input shall be connected in accordance with 4:2.11

The wanted signal standard test signal STS-3 shall be applied using relevant‘frequencies as
specified by 4.2.11.3.

The level of the wanted signal shall be +3 dBuV.

The unwWanted signal shall be modulated by 400 Hz with a deviation of +3 kHz at the jnominal
receivel frequency.

The level of the unwanted signal shall be -5 dBuV.
The symbol error rate in the output shall be determined as described in 4.2.11.2.5.

1.4.3.3 Results required

The symbol error ratio shall be equal to.or less than 10-2.

1.4.4 Intermodulation response
1.4.4.1 Objective
The intgrmodulation response is a measure of the capability of the receiver to rgceive a

wanted modulated signal without exceeding a given degradation due to the presence qf two or
more unjwanted signals’ with specific frequency relationship to the wanted signal frequgncy.

1.4.4.2 Method of measurement

[N

The sigr|1a|s applied to the receiver input shall be connected in accordance with 4.2.11

The wanted signal standard test signal STS-3 shall be applied using relevant frequencies as
specified by 4.2.11.3.

The level of the wanted signal shall be +3 dBuV.

The unwanted signals shall be applied, both at the same level. The unwanted signal from
signal generator B shall be unmodulated and adjusted to a frequency 50 kHz above (or below)
the nominal frequency of the receiver. The second unwanted signal from signal generator C
shall be modulated by 400 Hz with a deviation of £3 kHz and adjusted to a frequency 100 kHz
above (or below) the nominal frequency of the receiver.

The input level of the unwanted signals shall be +68 dBpuV.

The symbol error rate in the output shall be determined accordance with 4.2.11.2.5.
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Results required

The symbol error ratio shall be equal to or less than 1072,

1.4.5

1.4.5.1

Spurious response rejection

Objective

The spurious response rejection is a measure of the capability of the receiver to discriminate
between the wanted modulated signal at the nominal frequency and an unwanted signal at
any other frequency at which a response is obtained.

1.4.5.2

The ma

In general, a block diagram from which it appears what signal path architecture th

been ch

If the ed

o |Ffr

—Method-ef-measurement

nufacturer shall provide the test house with the information regarding the equip

osen.

uipment is built using heterodyne principles, the following shall be stated:

pguencies used,;

ment.

lere has

tated:

rding to

e the local oscillator frequencies;

o filtenarrangements ahead of the first mixer.

If the equipment uses analogue to digital converter, techniques, the following shall be s

o whether the sampling is done directly on the-RF frequency or on an IF frequency;

o the sampling frequency used for the conversion.

The arrangements for applying two test-signals to the receiver input shall be acco
4.2.11.1.

The wanted signal standard test;signal STS-3 shall be applied using relevant frequencies as
specifiefl by 4.2.11.3.

The level of the wanted signal shall be +3 dBuV.
The level of the ufiwanted signal shall then be +73 dBuV and shall be unmodulated.

The eqlipmeént shall be in compliance for frequencies from 9 kHz to 2 GHz with the e

ception

of the rgcéiver passband and the adjacent channels.

The equations below for calculation of spurious frequencies can be used as a guidance.

a) For equipment using super heterodyne principles

fspurious = (1 =n)lm x fig = nlm * froceive

where

m and n are integers with values from -5 to +5.

Spurious frequency calculation should be applied to all frequency conversions (IF1, IF2,
etc.).

b) For

equipment using analog to digital converter techniques

fspurious = freceive /m — nlm xfsample clock

where
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m and n are integers with values from -5 to +5.

c) For equipment where both heterodyne principles and digital techniques are used, both
equations should be taken into consideration.

The symbol error rate in the output shall be determined accordance with 4.2.11.2.5.

1.4.5.3 Results required

The symbol error ratio shall be equal to or less than 102,

1.4.6 Blocking immunity

1.4.6.1 Objective

Blocking is a change (generally a reduction) in the audio frequency output-powef of the
receiver or a reduction of the SINAD ratio due to an unwanted signal on another ffequency.

1.4.6.2 Method of measurement

The arringements for applying two test signals to the receiver input’shall be in accprdance
with 4.2[11.1.

The wanted signal standard test signal STS-3 shall be applied using relevant frequencies as
specified by 4.2.11.3.

The level of the wanted signal shall be +3 dBuV.

The level of the unwanted signal shall then be#93 dBuV and shall be unmodulated angd varied
in frequency steps of 500 Hz.

The eqliipment shall be in compliance, for frequencies from 1 MHz to £10 MHz ffom the
nominallassigned frequency.

The symbol error rate in the output shall be determined accordance with 4.2.11.2.5.
When al|spurious response,occurs, refer to 1.4.5.

1.4.6.3 Results.required

The symbol errdr _ratio shall be equal to or less than 10-2.

1.4.7 Dynamic range

1.4.71 Objective

The dynamic range of the equipment is the range from the minimum to the maximum level of a
radio frequency input signal at which the symbol error rate.

1.4.7.2 Method of measurement

The signals applied to the receiver input shall be connected in accordance with 4.2.11.1.

The wanted signal standard test signal STS-3 shall be applied using relevant frequencies as
specified by 4.2.11.3.

The level of the wanted signal shall be +80 dBuV.

The symbol error rate in the output shall be determined in accordance with 4.2.11.2.5.
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1.4.7.3

Results required

The symbol error ratio shall be equal to or less than 102,

1.4.8
1.4.8.1

Conducted spurious emissions conveyed to the antenna

General

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

and con

1.4.8.2

veyed to the antenna terminal.

Objective

The power of any conducted spurious emission, measured at the antenna terminals) g

exceed

1.4.8.3

Conduc
compon
connect
and the

If the d
compon
measur

1.4.8.4

P,0 nW at any discrete frequency in the frequency range 9 kHz to 2 GHz.

Method of measurement

ent at the antenna terminals of the receiver. The receivef~antenna termir
ed to a spectrum analyzer or selective voltmeter having afn input impedance
receiver is switched on.

btecting device is not calibrated in terms of powér input, the level of any ¢
nts shall be determined by a substitution méthod using a signal generat
ment shall extend over the frequency range 150 kHz to 2 GHz.

Results required

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

exceed
the freq

—-57 dBm (2 nW) in the frequency.®fange 150 kHz to 1 GHz, and -37 dBm (2(
ency range 1 GHz to 2 GHz.

hall not

ed spurious emissions shall be measured as the power level” of any frequency

als are
bf 50 Q,

etected
or. The

hall not
nW) in
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Annex J
(normative)

Shipborne VHF radiotelephone transmitter and receiver

J.1  General and operational requirements

J.1.1

General

The equipment, in addition to meeting the requirements of the Radio Regulations, the relevant
ITU recommendations, the IMO performance standards and general requirements set out in

IMO re

requirements and with the technical requirements contained in this document (A.808/1).

J.1.2

solution A.694(17) and detailed in IEC 60945, shall comply with theAf

Composition

The eqdipment shall comprise at least:

e a transmitter/receiver including antenna;

e an integral control unit;

e ami
a ha

crophone with a press to transmit switch, which may ©e combined with a telef
hdset;

e an internal or external loudspeaker;

e an integral digital selective calling facility; and

e ade

dicated DSC watchkeeping facility to maintain a continuous watch on channel

The insfallation may also include additional.receivers.

J.1.3

Frequency bands

The eqyipment shall be designated’for operation on one or more channels selected f
in accondance with Appendix 18 Jof the Radio Regulations:2016, and Recommendatio
M.108445, as covered in the.footnotes to the Radio Regulations:2016, Appendix 18.

The eqyipment shall bé capable of operating as follows:

e in th

[e band 156,025 MHz to 157,425 MHz and the band 160,625 MHz to 162,025

transmitting (@nd receiving as specified in appendix 18 to the Radio Regulations; an

bllowing

hone in

om and
h ITU-R

MHz for
d

e the equipment shall be so designed that the use of channel 70 for purpose other than DSC

and

J.1.4

AIS channels is prevented.

Multiple watch facilities

VHF radiotelephone equipment having multiple watch facilities shall comply with the following
requirements:

e the equipment shall include a provision for the automatic scanning of a priority channel

and

one additional channel only;

e the priority channel is that channel which will be sampled even if there is a signal on the
additional channel and on which the receiver will lock during the time a signal is detected,;

o the additional channel is that channel which will be monitored during the periods the

equi

pment is not sampling or receiving signals on the priority channel,

e provision shall be included to switch the scanning facility on and off by means of a
manually operated control. In addition it shall be ensured that the receiver remains on the
same channel as the transmitter for the entire duration of any communication with the ship;
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o selection of the additional channel and, if provided, of the priority channel shall be
possible at the operating position of the equipment. If the selection of the priority channel
is not provided, the priority channel shall be channel 16;

e when the scanning facility is in operation, the channel number of both channels on which
the equipment is operating shall be clearly indicated simultaneously;

e in a transceiver, transmission shall not be possible when the scanning facility is operating.
When the scanning facility is switched off, both transmitter and receiver shall be tuned

auto

matically to the selected additional channel;

e a transceiver shall be provided with a single manual control (e.g. push-button) in order to
switch the equipment quickly for operation on the priority channel;

e att

e nppm’ring Inncitinn of a transceiver the selected additional channel shall be clearly

indig
J.2 $

J.2.1

Switchir
one freq
press-td

The tim
channel
receiver

Change
within 5
shall no

J.2.2

The tra
and a g
level of
depress
after rel
switch 3
transmis

ated as being the operational channel of this receiver.
bwitching time

Requirement

g time to change frequency is the time from the receive and/or transmit con
uency to another. This includes manual channel selection.time, the time to p
-transmit (p.t.t.) switch, and receiver/transmitter responsée.time.

e taken to change from transmit to receive conditions, and vice versa on th
is the total time of the time taken to“\/switch the internal circu
/transmitter response time.

of channel shall be capable of being. . made as rapidly as possible, but in an
s. The time taken to switch from the transmit to the receive condition, and vic
f exceed 0,3 s.

Method of measurement

smitter output shall be_connected to an artificial antenna through a coupling

Hition at
ress the

e same
it plus

y event
b versa,

device,

orage oscilloscope shall be connected to the coupling device to monitor the output

the transmitter. Initially, the EUT shall be set at transmit condition on chg
ing the p.t.t. switehi;Then, the EUT shall be set to the transmit condition on ch
easing the p.tt: 'switch, changing the channel from A to B, and depressing t
gain. The period from the ending of transmission on channel A to the begi
bsion on channel B shall be measured by the storage oscilloscope.

shall b
from th

To mezifure the time from receive condition to transmit condition, the storage osci

triggered by the p.t.t. switch signal at the starting point of transmission. Thg

nnel A,
annel B,
he p.t.t.
ning of

loscope
b period

starting point to the point where the level of the transmitted signal reaches

PO % of

the final

level shall be measured.

In addition to the above measuring condition, to measure the time from transmit to receive
conditions, the input of the storage oscilloscope shall be connected to the receiver output with
the squelch facility switched off. The p.t.t. switch signal shall be used to trigger the storage
oscilloscope at the end point of transmission. The period from the end point to the point where
the level of received noise level reaches 90 % of the final average level shall be measured.

J.2.3

Results required

Switching time of frequency change shall be within 5 s, and the time of receive to transmit

conditio

ns, and vice versa, shall not exceed 0,3 s.
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J.3  Transmitter

J.3.1 General

The performance requirements and technical characteristics of this document shall be verified
according to the test procedures described below.

J.3.2 Frequency error
J.3.2.1 Objective

The frequency error is the difference between the measured carrier frequency and the
aSSigne.. flcqucuuy. the flcqucllby toterance—fot oh;p statiortransmitters—shattmotexceed 10

parts in[10-6. For practical reasons, the frequency error shall be within +1,5 kHz.

J.3.2.2 Method of measurement

The carfrier frequency shall be measured in the absence of modulationCwith the trapsmitter
connected to an artificial antenna. The measurement shall be carried. 'out under normal test
conditions and extreme test conditions as specified by 4.2.6 and 4.2.7C

J.3.2.3 Results required

The frequency error shall be within +1,5 kHz.

J.3.3 Carrier power
J.3.3.1 Objective

The cafrier power is the average powerJsupplied to the artificial antenna during one
radiofrefjuency cycle in the absence of modulation.

Maximum output power shall be the rated output power declared by the manufacturer.

J.3.3.2 Method of measurement

The transmitter shall be_¢oennected to an artificial antenna and the power delivered to this
artificiall antenna shall -be/measured. The measurements shall be carried out unden normal
test conditions and extreme test conditions as specified by 4.2.6 and 4.2.7.

J.3.3.3 Results required
J.3.3.3.1 General

The limits~prescribedm473-3732and—373-3-3-3appty to chanmet—16,anmd—toany thannels of
the International VHF maritime mobile band, as defined in Appendix 18 to the ITU Radio

Regulations:2016.

J.3.3.3.2 Normal test conditions

Measured under normal test conditions with the output power set at maximum, the carrier
power shall be between 6 W and 25 W, and shall not differ by more than 1,5 dB from the rated
output power as declared by the manufacturer. The output power shall never however exceed
25 W.

Measured under normal test conditions with the output power set at minimum, the carrier
power shall be between 0,1 W and 1 W.
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J.3.3.3.3 Extreme test conditions

Measured under extreme test conditions with the output power set at maximum, the carrier
power shall remain between 6 W and 25 W, and shall be within +2 dB and -3 dB of the rated
output power as declared by the manufacturer. The output power shall never however exceed
25 W.

Measured under extreme test conditions with the output power set at minimum, the carrier
power shall remain between 0,1 W and 1 W.

J.3.4 Frequency deviation
J.3.4.1 —Maximumr permissibte frequency deviation
J.3.4.1.1 Objective

For the| purpose of this document, the frequency deviation is the difference betwgen the
instantaneous frequency of the modulated radiofrequency signal and the \carrier frequency.
The frequency deviation shall correspond to 100 % modulation and shallNapproach +§ kHz as
nearly ds practicable.

J.3.4.1.2 Method of measurement

The frequency deviation shall be measured at the output with-the transmitter connect¢d to an
artificiallantenna, by means of a deviation meter capable/of*measuring the maximum deviation,
includinpg that due to any harmonics and intermodulatién products which may be geneJrated in
the trangmitter.

The mopulation frequency shall be varied between 100 Hz and 3 kHz. The level of this test
signal shall be 20 dB above the level which produces normal test modulation. This test shall
be carried out with the output power switchzset at both maximum and minimum.

J.3.41.8 Results required

The maximum permissible frequency deviation shall be +5 kHz.

J.3.4.2 Reduction of frequency deviation at modulation frequencies above 3 kHz
J.3.4.2.1 Objective

The upger limit of‘the audio frequency band shall not exceed 3 kHz.

J.3.4.2.2 Method of measurement

The trakskitter—shal—be—terminated—with—an—artificial—antenra—Fhe—tranrsmitter—shall be
modulated with normal test modulation. With the modulation signal at a constant input level,
the frequency shall be varied from 3 kHz to 25 kHz and the frequency deviation shall be

measured.

J.3.4.2.3 Results required

For modulation frequencies between 3 kHz and 6 kHz, the frequency deviation shall not
exceed the frequency deviation with a modulation frequency of 3 kHz.

For a modulation frequency of 6 kHz, the frequency deviation shall not exceed +1,5 kHz.

For modulation frequencies between 6 kHz and 25 kHz, the frequency deviation shall not
exceed that given by a linear response of frequency deviation (in decibels) against modulation
frequency, starting at the point where the modulation frequency is 6 kHz and the frequency
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deviation is £1,5 kHz and inclined at 14 dB/octave, with the frequency deviation diminishing
as the modulation frequency increases.

J.3.5 Limitation characteristics of the modulator
J.3.5.1 Objective

This characteristic expresses the ability of the transmitter to be modulated near the maximum
permissible deviation. The frequency deviation corresponding to 100 % modulation shall
approach +5 kHz as nearly as practicable.

J.3.5.2 Method of measurement

A modulation signal at a frequency of 1 kHz shall be applied to the transmitter, and |its level
adjusted so that the frequency deviation is +1 kHz. The level of the modulation~signal shall
then belincreased by 20 dB and the deviation shall again be measured.

J.3.5.3 Results required

The frequency deviation shall be between +3,5 kHz and 5 kHz.

J.3.6 Sensitivity of modulator, including microphone
J.3.6.1 Objective

This cHaracteristic expresses the capability of thé<dtransmitter to produce a spufficient
modulation when an audio frequency signal corresponding to the normal mean speech level is
applied o the microphone.

J.3.6.2 Method of measurement

An acoystic signal with a frequency of 1 kHz and sound level of 94 dBA shall be appligd to the
microphlone. The resulting deviation shall be measured.

J.3.6.3 Results required

The resjlting frequency deviation shall be between 1,5 kHz and =3 kHz.

J.3.7 Audio frequency response
J.3.71 Objective

The audlio frequency response expresses the ability of the transmitter to operate|without
excessiyeddegdradation of the frequency response, as a function of the modulation freqyiency.
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Figure'J.1 — Modulation pre-emphasis curve
(for a modulation index of 3, +1 dB -3 dB)

J.3.7.2 Methodsof measurement

A modydlation ‘signal, at a frequency of 1 kHz adjusted in level to produce a fr¢gquency
deviatioh ofr+1 kHz, is applied to the transmitter. The modulation frequency shall then be
varied betwween 300 Hz and 3 kHz, keeping the audio input level constant.

J.3.7.3 Results required

The modulation index shall be constant and equal to its value at 1 kHz within the limits of
+1 dB or -3 dB. See Figure J.1.

NOTE Modulation index is the ratio between the frequency deviation and the modulation frequency.
J.3.8 Audio frequency harmonic distortion of the emission
J.3.8.1 Objective

The harmonic distortion of the emission modulated by an audio frequency signal is defined as
the ratio, expressed as the percentage, of the root mean square (RMS) voltage of all the
harmonic components of the fundamental frequency to the total RMS voltage of the signal
after linear demodulation.
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J.3.8.2 Method of measurement

The RF signal produced by the transmitter shall be applied via an appropriate coupling device
to a linear demodulator with a de-emphasis network of 6 dB/octave.

Under normal test conditions, the transmitter shall be modulated with audio tones at 300 Hz,
500 Hz and 1 kHz successively, with a constant modulation index of 3. The distortion of the
audio frequency signal shall be measured in each case.

Under extreme test conditions, the transmitter shall be modulated with an audio tone at 1 kHz,
with a modulation index of 3. The distortion of the audio frequency signal shall be measured.

J.3.8.3 Results required

The audio frequency harmonic distortion shall not exceed 10 %.

J.3.9 Adjacent channel power

J.3.9.1 Objective

The adjacent channel power is the part of the total power oufput of a transmitter under
defined | conditions of modulation, which falls within a specified” passband centred| on the
nominal| frequency of either of the adjacent channels. Thiscpower is the sum of the mean

power produced by the modulation, hum and noise of the tfansmitter.

J.3.9.2 Method of measurement

The adjacent channel power shall be measured wjth a power measuring receiver, referred to
as the "feceiver", which consists of a mixer, at\IF filter, an oscillator, an amplifier, a jvariable
attenuator and an RMS value indicator. Instead of the variable attenuator with the RMS value
indicatof, it is possible to use an RMSOvoltmeter calibrated in decibels. The technical

charactgristics of the power measuring réceiver are given in Clause J.9.

The mepsurement may be made-Wwith the transmitter modulated with normal test modulation,

in which case this fact shall be(recorded with the test results.

a)

The|transmitter shall be\operated at the carrier power determined in J.3.3. The qutput of
the fransmitter shall'be linked to the input of the "receiver" by a connecting device such
that[the impedance_presented to the transmitter is 50 Q and the level at the "receiver"”
inputt is appropriate.
WitH the transmitter unmodulated, the tuning of the "receiver" shall be adjusted sp that a

maxjmumsresponse is obtained. This is the 0 dB response point. The "receiver" atienuator
setting-and the reading of the meter shall be recorded.

The 7--- a = = S = ar= SCHUSLEL eALel o = = = =28 hat the
"receiver" -6 dB response nearest to the transmitter carrier frequency is located at a
displacement from the nominal carrier frequency of 17 kHz.

The transmitter shall be modulated with 1,25 kHz at a level which is 20 dB higher than that
required to produce a +3 kHz deviation.

The "receiver" variable attenuator shall be adjusted to obtain the same meter reading as
in step b) or a known relation to it.

The ratio of adjacent channel power to carrier power is the difference between the
attenuator settings in steps b) and e), corrected for any differences in the reading of the
meter.

The measurement shall be repeated with the "receiver" tuned to the other side of the
carrier.
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J.3.9.3 Results required

The adjacent channel power shall not exceed a value of 70 dB below the carrier power of the
transmitter or 0,2 uW, whichever is higher.

J.3.10 Conducted spurious emissions conveyed to the antenna
J.3.10.1 Objective

Conducted spurious emissions are emissions on a frequency or frequencies which are outside
the necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic emissions,
parasitic_ emissions, intermodulation products and frequency conversion products, but exclude
out-of-bpnd emissions.

Spurioup emissions on discrete frequencies, when measured in a non-reactive load gqual to
the nomiinal output impedance of the transmitter, shall be in accordance with the provisions of
Append|x 3 of the Radio Regulations:2016.

J.3.10.2 Method of measurement

Conducted spurious emissions shall be measured with the unmedulated transmitter connected
to the grtificial antenna. The measurement shall be madelover a frequency range from
150 kHz to 2 GHz, excluding the channel on which thé transmitter is operating |and its
adjacent channels.

J.3.10.3 Results required

The power of any spurious emission on any discrete frequency shall not exceed 0,2p uW in
the freqpiency range 150 kHz to 1 GHz and 1.uW in the frequency range 1 GHz to 2 GHlz.

J.3.11 Residual modulation of the transmitter
J.3.11.1 Objective

The redidual modulation of the transmitter is the ratio, in decibels, of the demqgdulated
radiofreguency signal in therabsence of wanted modulation, to the modulated radiofr¢quency
signal produced when thé mormal test modulation is applied.

J.3.11.2 Method-ef measurement

The nofmal test-modulation shall be applied to the transmitter. The radiofrequency signal
produced by the transmitter shall be applied, via an appropriate coupling device, to |a linear
demoduflater, with a de-emphasis network of 6 dB/octave. Precautions shall be taken fo avoid

the effects~of-emphasizinag-thelow-audiofreguencies—produced-byv—internal-noise-

The signal shall be measured by using an RMS voltmeter. The modulation shall then be
switched off and the level of the residual audio frequency signal at the output shall be
measured again.

J.3.11.3 Results required

The residual modulation shall not exceed —40 dB.
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J.3.12 Transient frequency behaviour of the transmitter
J.3.12.1 Objective
The transient frequency behaviour of the transmitter is the variation in time of the transmitter

frequency difference from the nominal frequency of the transmitter when the radiofrequency
output power is switched on and off.

Operation of the transmit/receive control shall not cause unwanted emissions.

J.3.12.2 Method of measurement

I d to-dafina tha mathod ~f A~ lirara AN + tha follonaina Aafinitinne vaill Al
n orderpte-define-the-method-ef-measurement—thefollowing-definitiens—wit-apphe

e Ton the switch-on instant, defined as the instant when the output power,crmeasured at
the transmitter antenna port, exceeds 0,1 % of the nominal power;

o 1 the period of time starting at ¢,,, and ending 5 ms later;

e 1 the period of time starting at the end of 4, and ending 20 ms({ater;

g the switch-off instant, defined as the instant when the oufput power, meagured at

the transmitter antenna port, falls below 0,1 % of the neminal power;
* I3 the period of time ending at 7,4 and starting 5 ms earlier.

Arrangelments for monitoring the transmitter output are_shown in Figure J.2: the trapsmitter
output i$ connected via a 50 Q power attenuator to the/first input of a combining netweprk, and
a test signal generator is connected to the second input.

The output of the combining network is connectéd to the RF input of a FM-demoduIanr. The
arrangements shall be such that all ports are presented with a 50 Q non-reactive termipation.

The oufput of the FM-demodulator, representing the difference between the instan£aneous
frequengy of the combined input and the nominal frequency of the test channel (the fr¢quency
differenge fd), is connected to a storage oscilloscope for display.

A signal corresponding to the.amplitude of the combined RF input to the FM-demodulator (the
amplitude difference ad) has\to be derived and connected to trigger the storage oscilloscope.
Typically the storage oscCilloscope is set to a sweep rate of 10 ms/division, and set t¢ trigger
at 1 division from the left) edge of the display.

With the EUT transmitter inactive the test signal generator is set to the nominal frequency of
the tranpmitter,nand modulated with a 1 kHz tone to a peak deviation of £25 kHz. The|level of
the test[signal‘is set to 30 dB below the level of the EUT transmitter in the combined signal.
This levelisthen maintained throughout the measurement.

With the oscilloscope on free running trigger, adjustments can be made at this point to centre
and calibrate the vertical scale in terms of frequency deviation, since the displayed 1 kHz
sinewave of the demodulated test signal represents a peak-to-peak deviation of 50 kHz
around the nominal channel frequency.
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Figure J.2 — Transient frequency behaviour test configuration
J.3.12.3 Results required

During the periods 74 and t3, the frequency difference shall not exceed the value of 25 kHz.
During the period ¢,, the frequency difference shall not excéed the value of 12,5 kHz.

After pdriod ¢, and before period ¢35, the frequency difference shall be within the limits of the
transmifter frequency error of J.4.1.3.

J.3.13 [ Antenna VSWR integrity behaviour‘and monitor
J.3.13.1 Objective

The tranpsmitter shall continue to operate under all VSWR conditions presented to the pntenna
connectpr. When the VSWR presented to the antenna connector exceeds 3:1, the EUT shall
indicate| an "antenna fault" condition. In this condition, the output power is not requiréd to be
the ratefd output power.

The EUT shall alarm when’/the VSWR is 3:1.

J.3.13.2 Method of measurement

Prevent|the EJT from radiating with full power by mismatching the antenna for a VSWR of 3:1.
During llhe mismatch the output power is not required to be the rated output power.

J.3.13.3 Results required

Verify that the EUT continues operating. Verify that a BAM alert 313 is sent.

J.4 Transmitter with integrated DSC encoder

J.4.1 Frequency error (carrier)
J.4.1.1 Objective

The frequency error is the difference between the measured carrier frequency and its nominal
value.
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J.4.1.2 Method of measurement

The transmitter frequency shall be set to channel 70.

The carrier frequency shall be measured in the absence of modulation with the transmitter
connected to an artificial antenna. The measurement shall be carried out under normal test
conditions and extreme test conditions as specified in 4.2.6 and 4.2.7.

If the carrier frequency during DSC operation is derived using the same frequency reference
as for telephony operation, the measurement needs only to be carried out at normal
temperature.

J.4.1.3 Results required

The frequency error shall be within +1,5 kHz.

J.4.2 Frequency error (demodulated signal)
J.4.2.1 Objective

The freguency error for the B and the Y state is the difference between the mpgasured
frequengy from the demodulator and the nominal values.

J.4.2.2 Method of measurement

The transmitter shall be connected to the artificial antenna.
The transmitter frequency shall be set to channelZ0.
The transmitter shall be set to transmit continuous B or Y state.

The megasurement shall be carried outby measuring the demodulated output for both B and Y
state.

The measurement shall be-carried out under normal test conditions and extreme test
conditiohs applied simultaneously.

J.4.2.3 Results required

The megasured ftequency from the demodulator at any time for the B state ghall be
1 300 Hg +10.Hz"and for the Y state 2 100 Hz £10 Hz.

J.4.3 Carrier power

J.4.3.1 Objective

The carrier power is the average power supplied to the artificial antenna during one
radiofrequency cycle in the absence of modulation.

The rated output power is the carrier power declared by the manufacturer.

J.4.3.2 Method of measurement

The transmitter shall be connected to an artificial antenna and the power delivered to this
artificial antenna shall be measured. The measurements shall be carried out under normal
test conditions and extreme test conditions as specific by 4.2.6 and 4.2.7.

If transmitter circuits used for DSC operation is the same as for telephony operation the
measurement needs only to be carried out at normal temperature.
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J.4.3.3 Results required
J.4.3.3.1 Normal test conditions

The carrier power shall remain between 6 W and 25 W and be within £1,5 dB of the rated
power and not greater than 25 W.

J.4.3.3.2 Extreme test conditions

The carrier power shall remain between 6 W and 25 W and be within +2,0 dB and -3 dB of the
rated power and not greater than 25 W.

J.4.4 Meduwlation-index

J.4.4.1 Objective

The mddulation index of the modulated signal is determined as the rdtio® betwgen the
frequency deviation and the frequency of the modulation signal.

J.4.4.2 Method of measurement

The eqdipment shall be set to transmit continuous B and then Y state signal.

The trapsmitter output is connected to a linear FM demodulator. The frequency devjation is
measured and the modulation index is calculated for both B*and Y state.

J.4.4.3 Results required

The modgulation index shall be 2,0 with a relative tolerance of + 10 %.

J.4.5 Modulation rate
J.4.5.1 Objective

The modulation rate is the bit stream speed measured in bit/s.

J.4.5.2 Method of measurement

The equipment shall be_set to transmit continuous dot pattern.

The trapsmitter~output is connected to a linear FM demodulator and the frequency is
measured.

J.4.5.3 Results required

The frequency shall be 600 Hz £ 0,018 Hz corresponding to modulation rate of
1 200 bit/s £ 0,036 bit/s.

J.4.6 Residual modulation
J.4.6.1 Objective

The residual modulation of the transmitter is defined as the ratio in dB of the demodulated B
or Y signal relative to the demodulated dot pattern.

J.4.6.2 Method of measurement

The transmitter output is connected to a linear FM demodulator with de-emphasis filter of first
order. The filtered output is led on to the second linear FM demodulator. The output from the
second demodulator is filtered out by second order low filter with cut off frequency of 3 kHz.
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The RMS level of the filtered output signal from the second demodulator is measured during
transmission of continuous dot pattern and continuous B or Y state respectively.

The ratio of the two RMS levels shall be determined.

J.4.6.3 Results required

The residual modulation shall be greater than —26 dB.

J.4.7 Modulator attack time

J.4.71 Objective

The mddulator attack time is the time elapsed between keying the transmitter\ and the
transmifter being correctly modulated.

J.4.7.2 Method of measurement
Arrangements for monitoring the transmitter output are shown in Figure”J.3. The trapsmitter
output is coupled by suitable means to a wideband FM-demodulatoriband the transmitter RF

signal i used for external trigger to a storage oscilloscope connected to the output of the FM-
demoduflator. The oscilloscope is set for single trigger mode.

The tes{ shall be performed on channel 70.
A DSC call (for guidance see 4.2.11.2) shall be initiated and the measurement carried jout.

The mofulator attack time ¢, is the elapsed time from when the RF carrier is presgnt, until
the demodulated 1 300 Hz / 2 100 Hz audio tanes are present.

Signal FM Storage

EUT Att. splitter demodulator oscillogcope

IEC

Figure J.3 — Modulator attack time test configuration

J.4.7.3 Results required

The settling time ¢, shall be less than 90 ms.

J.4.8 Adjacent channel power
J.4.8.1 Objective

The adjacent channel power is the part of the total power output of a transmitter under
defined conditions of modulation, which falls within a specified passband centred on the
nominal frequency of either of the adjacent channels. This power is the sum of the mean
power produced by the modulation, hum and noise of the transmitter.

J.4.8.2 Method of measurement

Measurements shall be made on channel 70.


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 61097-3:2017 © IEC 2017 - 195 -

The adjacent channel power shall be measured with a power measuring receiver, referred to
as the "receiver", which consists of a mixer, an IF filter, an oscillator, an amplifier, a variable
attenuator and an RMS value indicator. Instead of the variable attenuator with the RMS value
indicator, it is possible to use an RMS voltmeter calibrated in decibels. The technical
characteristics of the power measuring receiver are given in Clause J.9.

The measurement can be made with the transmitter modulated with normal test modulation, in
which case this fact shall be recorded with the test results.

a) The transmitter shall be operated at the carrier power determined in J.3.3. The output of
the transmitter shall be linked to the input of the "receiver" by a connecting device such
that the impedance presented to the transmitter is 50 Q and the level at the "receiver"

a—annraneat

input o UHPI\JHI IUI.C.
b) With the transmitter unmodulated, the tuning of the "receiver" shall be adjusted 'sp that a

max|mum response is obtained. This is the 0 dB response point. The "receiver’ atienuator
setting and the reading of the meter shall be recorded.

c) The|tuning of the "receiver" shall be adjusted away from the carrier so that the
"recgiver" -6 dB response nearest to the transmitter carrier frequency is located at a
displacement from the nominal carrier frequency of 17 kHz.

d) The transmitter shall be modulated with 1,25 kHz at a level which is 20 dB higher than that
requlired to produce a +3 kHz deviation.

e) The(['receiver" variable attenuator shall be adjusted to obtain the same meter readipg as in
step|b) or a known relation to it.

f) The|ratio of adjacent channel power to carrier “power is the difference betwgen the
attenuator settings in steps b) and e), corrected.for any differences in the reading of the
meter.

The measurement shall be repeated with the "receiver" tuned to the other side of the carrier.

J.4.8.3 Results required
The adjacent channel power shall not exceed a value of 70 dB below the carrier powgr of the

transmitter or 0,2 uW, whicheveris-higher.

J.5 Receiver

J.5.1 General

The performance Yequirements and technical characteristics of this document shall be|verified
according to.the test procedures described below.

J.5.2 [ Harmonic distortion and rated audio frequency output power |
J.5.2.1 Objective

The harmonic distortion at the receiver output is defined as the ratio, expressed as a
percentage, of the total RMS voltage of all the harmonic components of the modulation audio
frequency to the total RMS voltage of the signal delivered by the receiver. The rated audio
frequency output power is the value stated by the manufacturer to be the maximum power
available at the output, for which all the requirements of this document are met.

J.5.2.2 Method of measurement

A test signal of +100 dBuV, at a carrier frequency equal to the nominal frequency of the
receiver and modulated by the normal test modulation shall be applied to the receiver input.
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For the measurement, the audio frequency output power control of the receiver shall be set so
as to obtain, in a resistive load which simulates the operating load of the receiver, the rated
audio frequency output power. The value of this load shall be stated by the manufacturer.

The test signal shall be modulated successively at 300 Hz, 500 Hz and 1 kHz with a constant
modulation index of three. The harmonic distortion and audio frequency output power shall be
measured at all the frequencies specified above.

J.5.2.3

Results required

The rated audio frequency output power shall be at least 2 W in the loudspeaker and 1 mW in
the handset/earphone.

The har

J.5.3
J.5.3.1

The audio frequency response is defined as the variation in the audie’ frequency outq

of the r
constan

J.5.3.2

A test signal of +60 dBuV, at a carrier frequency-equal to the nominal frequency
receivel|, shall be applied to the receiver input. The audio frequency power contro
shall be set so as to produce a level €qual to 50 % of the rated audio fr¢quency

receiver

output gower (see J.5.2) when normal test modulation is applied in accordance with

This set

The fre
remain
output |

the samle frequency as the nominal frequency of the receiver 1,5 kHz.

J.5.3.3

The req

more than +1 dB<or—3 dB from a characteristic giving the output level as a functio

audio fr

monic distortion shall not exceed 10 %.
Audio frequency response

Objective

eceiver as a function of the modulation frequency of the“radiofrequency sig
t deviation at the input.

Method of measurement

ting shall remain unchanged during the test.

Huency deviation shall then be reduced to +1 kHz. The frequency deviati
constant while the modulation frequency is varied between 300 Hz and 3 kHz,
bvel shall then be measured. The measurement shall be repeated with a test s

Results required

uired limits_are illustrated in Figure J.4. The receiver response shall not de

bquency, decreasing by 6 dB/octave and passing through the measured point

ut level
hal with
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Figure J.4 — Receiver audio frequency response

J.5.4 Maximum usable sensitivity

J.5.4.1 Objective

frequengy of thenreceiver which, when applied to the receiver input with normal test
modulation, willlpreduce at the receiver output in all cases, an audio frequency outpyt power
equal tg 50 %-of the rated output power and a SINAD ratio, psophometrically weighted, of
20 dB.

The matFimum usable sensitivity is the minimum level of the signal (e.m.f.) at the jhominal

J.5.4.2 Method of measurement

Measurements shall be made on channel 16, and also on the highest frequency and lowest
frequency.

A test signal at a carrier frequency equal to the nominal frequency of the receiver, modulated
by the normal test modulation, shall be applied to the receiver input. An audio frequency load
and a measuring instrument for measuring the SINAD ratio through the psophometric network
shall be connected to the receiver output terminals.

The level of the test signal shall be adjusted until a SINAD ratio of 20 dB is obtained and with
the audio frequency power control of the receiver adjusted to produce 50 % of the rated
output power. Under these conditions, the level of the test signal at the input is the value of
the maximum usable sensitivity.
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A receiver audio frequency output power variation of up to +3 dB relative to 50 % of the rated
output power shall be allowed for sensitivity measurements under extreme test conditions.

J.5.4.3 Results required

The maximum usable sensitivity shall not exceed +6 dBuV e.m.f. under normal test conditions
and +12 dBuV e.m.f. under extreme test conditions.

J.5.5 Amplitude response of the receiver limiter
J.5.5.1 Objective
The amplitvde—eharacteristic—of—the—receiver—timiter—is—the—relationship—betwgen the

radiofrefjuency input level of a specific modulated signal and the audio frequency level of the
receiver output.

J.5.5.2 Method of measurement

A test signal at the nominal frequency of the receiver and modulated by the norrEaI test
modulafion at a level of +6 dBuV shall be applied to the receiver input, and the audio
frequengy output power level shall be adjusted to a level of 6 dB{(lower than the rated output
power. The level of the input signal shall be increased to +100 dBuV and the audio fréquency
output gower level shall be measured again.

J.5.5.3 Results required

When the radiofrequency input level is variedas' specified, the variation betwg¢en the
maximum and minimum value of the audio frequency output level shall not exceed 3 dB.

J.5.6 Co-channel rejection ratio
J.5.6.1 Objective

The co-{channel rejection ratio is a-measure of the capability of the receiver to rgceive a
wanted |modulated signal without:éxceeding a given degradation due to the presende of an
unwanted modulated signal, both’signals being at the nominal frequency of the receiver.

J.5.6.2 Method of measurement

The two| input signals\shall be connected to the receiver via a combining network. The|wanted
signal shall havenormal test modulation. The unwanted signal shall be modulated by|400 Hz
with a deviation\of +3 kHz. Both input signals shall be at the nominal frequency of the feceiver
under tgst and.the measurement repeated for displacements of the unwanted signal pf up to
+3 kHz.

The wanted input signal level shall be set to the value corresponding to the maximum usable
sensitivity, as measured in J.5.4. The amplitude of the unwanted input signal shall then be
adjusted until the SINAD ratio at the receiver audio frequency output, psophometrically
weighted, is reduced to 14 dB.

The co-channel rejection ratio shall be expressed as the ratio, in decibels, of the level of the
unwanted signal to the level of the wanted signal at the receiver input, for which the specified
reduction in SINAD ratio occurs.

J.5.6.3 Results required

The co-channel rejection ratio shall be between —10 dB and 0 dB.
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J.5.7 Adjacent channel selectivity
J.5.7.1 Objective

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 modulated signal which differs in frequency from the wanted signal by 25 kHz.

J.5.7.2 Method of measurement

The two input signals shall be applied to the receiver input via a combining network. The
wanted signal shall be at the nominal frequency of the receiver and shall have normal test

modulation. The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz,
and shal be at the frequency of the channel immediately above that of the wanted signal.

The wanted input signal level shall be set to the value corresponding to the maximum usable
sensitivity, as measured in J.5.4. The amplitude of the unwanted input signal shall then be
adjusted until the SINAD ratio at the receiver audio frequency output,\ psophomietrically
weightefl, is reduced to 14 dB. The measurement shall be repeated withy'an unwanted signal
at the frequency of the channel below that of the wanted signal.

The adjacent channel selectivity shall be expressed as the lower<alue of the ratio in gecibels
for the Upper and lower adjacent channels of the level of the~unwanted signal to the|level of
the wanted signal.

The adjacent channel selectivity shall be expressed as the lower value of the ratio in gecibels
for the Upper and lower adjacent channels of the level of the unwanted signal to the|level of
the wanted signal.

The megasurement shall then be repeatedi*under extreme test conditions as defined in
IEC 60945, of dry heat and the upper limit-of supply voltage applied simultaneously and low
temperdture and the lower limit of supply voltage applied simultaneously, with the|wanted
signal set to the value corresponding~to the maximum usable sensitivity under extrgme test
conditiohs.

J.5.7.3 Results required

The adjacent channel selectivity shall not be less than 70 dB.

J.5.8 Spurious.response rejection

J.5.8.1 Objective

The spyrious response rejection is a measure of the capability of the receiver to discfiminate
between the wanied modulated signal at the nominal frequency and an unwanied signal at
any other frequency at which a response is obtained.

J.5.8.2 Method of measurement
J.5.8.2.1 Introduction to the method of measurement

To determine the frequencies at which spurious responses can occur, the following
calculations shall be made:
a) calculation of the "limited frequency range".

The "limited frequency range" is equal to:

— The frequency of the local oscillator signal (f,,) applied to the 1t mixer of the receiver
+ the sum of the intermediate frequencies (fig4, ... fjr,) @and a half the switching range
(s7) of the receiver.
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Hence:
— The "limited frequency range" = fi; = (fig1 + fira +---% fipn + 57/2).
calculation of frequencies outside the "limited frequency range".

A calculation of the frequencies at which spurious responses can occur outside the range
determined in (a) is made for the remainder of the frequency range of interest, as
appropriate, see J.5.8.2.3.

The frequencies outside the "limited frequency range" are equal to:

— The harmonics of the frequency of the local oscillator signal (f,,) applied to the 1st
mixer of the receiver + the numeric value of the 1St intermediate frequency (fr4) of the
receiver.

Henge:

— The frequencies of these spurious responses = nf, * fjg4 Where "»" is "an| integer
dreater than or equal to 2.

For the]| calculations (a) and (b) above, the manufacturer shall state the frequency of the
receiver|, the frequency of the local oscillator signal (f;,) applied to the 1$tmixer of the feceiver,

the intermediate frequencies (fg4, figo etc.) and the switching range (s7)\of the receiver.

J.5.8.2.2 Method of search over the "limited frequency range"

The twd input signals shall be connected to the receiver via a-combining network as sjpecified

in4.2.11.1.

The wanted test signal, at the nominal frequency of-the receiver, with normal test mogdulation
(see 4.2.9.3), at the measured maximum usable_sensitivity, shall be applied to the receiver

input connector via one input of the combining network.

The unwanted test signal, modulated with@ frequency of 400 Hz at a deviation of £5|kHz, at
an e.m.{. of +86 dBuV, shall be applied to:the receiver input connector via the second|input of

the comfpining network.

The frejquency of the unwanted' signal shall be varied incrementally over the |"limited

frequengy range".

The inciemental steps of\the frequency of the unwanted signal shall be 5 kHz.

The frequency of@ny spurious response detected during the search shall be recorded for the

use in mpeasurements in accordance with J.5.8.2.3.

J.5.8.2.3 Method of measurement

The two input signals shall be connected to the receiver via a combining network as specified
in4.2.11.1.

The wanted test signal, at the nominal frequency of the receiver, with normal test modulation
(see 4.2.9.3), at the measured maximum usable sensitivity, shall be applied to the receiver
input connector via one input of the combining network.

The unwanted test signal, modulated with a frequency of 400 Hz at a deviation of 60 % of the
maximum permissible frequency deviation of 5 kHz, at an e.m.f. of +86 dBuV, shall be applied
to the receiver input connector via the second input of the combining network.

The measurement shall be performed at all spurious response frequencies found during the
search over the "limited frequency range" (see J.5.3.2), and at frequencies calculated for the
remainder of the spurious response frequencies in the frequency range 100 kHz to 2 GHz.


https://iecnorm.com/api/?name=b407290380a45e175074272e3fdc0dc7

IEC 610

97-3:2017 © IEC 2017 - 201 -

At each frequency at which a spurious response occurs, the input level shall be adjusted until
the SINAD ratio, psophometrically weighted, is reduced to 14 dB.

The measure of the spurious response rejection is the ratio in dB of the level of the unwanted
test signal to the level of the wanted test signal at the receiver input for which the specified

reductio

n in SINAD ratio occurs.

The ratio shall be recorded as the spurious response rejection for each spurious response

obtained.

J.5.8.3 Results required

At any frequency separated from the nominal frequency of the receiver by more than |25 kHz,
the spufious response rejection shall not be less than 70 dB.

J.5.9 Intermodulation response

J.5.9.1 Objective

The int¢rmodulation response is a measure of the capability of-the receiver to rgceive a
wanted modulated signal without exceeding a given degradation due'to the presence qf two or
more unjwanted signals with specific frequency relationship to the'wanted signal frequgncy.
J.5.9.2 Method of measurement

Three dignal generators A, B and C shall be connhected to the receiver via a combining
networkl The wanted signal, represented by signal.generator A shall be set at the [hominal
frequengy of the receiver and shall have normal’test modulation. The unwanted signal from
signal generator B shall be unmodulated and ‘adjusted to a frequency 50 kHz above gr below
the nonjinal frequency of the receiver. The.second unwanted signal from signal gengrator C
shall be¢ modulated by 400 Hz with a deviation of +3 kHz, and adjusted to a fregquency
100 kHZ above or below the nominal frequency of the receiver.

The walnted input signal shall .bes'set to a value corresponding to the maximum| usable
sensitivity, as measured in J.54. The amplitude of the two unwanted signals ghall be
maintained equal and shallbé.adjusted until the SINAD ratio at the receiver audio fregquency
output, psophometrically weighted, is reduced to 14 dB. The frequency of signal gengrator B
shall be| adjusted to produce the maximum degradation to the SINAD ratio. The levegl of the
two unwanted test signals shall be readjusted to restore the SINAD ratio of 14 dB.

The intgrmodulation response ratio shall be expressed as the ratio in decibels between the
two unyanted:-signals and the wanted signal at the receiver input, when the specified
reductiogn in‘the SINAD ratio is obtained.

J.5.9.3 Results required

The intermodulation response ratio shall not be less than 70 dB.

J.5.10
J.5.10.1

Blocking immunity

Objective

Blocking is a change (generally a reduction) in the audio frequency output power of the
receiver or a reduction of the SINAD ratio due to an unwanted signal on another frequency.

J.5.10.2 Method of measurement

Two input signals shall be applied to the receiver via a combining network. The modulated
wanted signal shall be at the nominal frequency of the receiver and shall have normal test
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modulation. Initially the unwanted signal shall be switched off and the wanted signal set to the
value corresponding to the maximum usable sensitivity, as measured in J.5.4.

The audio frequency output power of the wanted signal shall be adjusted, where possible, to
50 % of the rated output power and, in the case of stepped power controls, to the first step
that provides an output power of at least 50 % of the rated output power. The unwanted signal
shall be unmodulated and the frequency shall be swept between +1 MHz and +10 MHz, and
also -1 MHz and -10 MHz, relative to the nominal frequency of the receiver.

The input level of the unwanted signal, at all frequencies in the specified ranges, shall be
adjusted so that the unwanted signal causes a reduction of 3 dB in the output level of the
wanted signal or a reduction to 14 dB of the SINAD ratio at the receiver audio frequency
output, psophometrically weighted, whichever occurs first.

This levgl expressed in dBuV shall be noted.

J.5.10.3 Results required

The bldcking level for any frequency within the specified rangesishall be not less than
+90 dByV, except at frequencies on which spurious responses are(found (see J.5.8).

J.5.11 | Conducted spurious emissions conveyed to the antenna
J.5.11.1 Objective

Conducied spurious emissions to the antenna are any:RF emissions generated in the feceiver
and conjeyed to the antenna terminal.

J.5.11.2 Method of measurement

The receiver shall be connected to the artificial antenna as described in 4.2.11.1.

The level of spurious emissions shall be measured as the power level of any discrete signal
appearing at the receiver input,

The meg@surement shall besmade in the range from 9 kHz to 2 GHz.

J.5.11.3 Results required

The power of conducted spurious emission on any discrete frequency shall not exceed|2 nW.

J.5.12 | Receiver hum and noise level

J.5.12.1 Objective

The receiver hum and noise level is defined as the ratio, in decibels, of the audio frequency
power of the hum and noise resulting from the spurious effects of the power supply system or
from other causes, to the audio frequency power produced by high-frequency signal of
average level, modulated by the normal test modulation and applied to the receiver input.

J.5.12.2 Method of measurement

The test signal with a level of +30 dBuV at a carrier frequency equal to the nominal frequency
of the receiver, and modulated by the normal test modulation shall be applied to the receiver
input. An audio frequency load shall be connected to the output terminal of the receiver. The
audio frequency power control shall be set so as to produce the rated audio frequency output
power defined in J.5.2.3.
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The output signal shall be measured by means of an RMS voltmeter. The modulation shall
then be switched off and the audio frequency output level shall be measured again.

J.5.12.3 Results required

The receiver hum and noise level shall not exceed —40 dB.

J.5.13 Squelch operation
J.5.13.1 Objective

The purpose of the squelch facility is to mute the receiver audio output signal when the level

H 1 + 4l H + i 1 +ho H 1
of the S nmdrat uarc 1CuTIvVeT TITyut 1o 1T oo Uidilt d uIVUII vdiutT.

A squelch (mute) control shall be provided on the exterior of the equipment.

J.5.13.2 Method of measurement

a) With the squelch facility switched off, a test signal of +30 dBuV, aba carrier frgquency
equal to the nominal frequency of the receiver and moduldated by the normal test
modulation shall be applied to the input terminals of the receiver; An audio frequency load
and|the psophometric filtering network shall be connected«tg the output terminals of the
receliver. The audio frequency power output control of the.receiver shall be set $o as to
produce the rated audio frequency output power defined,in"J.5.2.3.

The |output signal shall be measured with an RMS voltmeter. The input signal shall|then be
suppressed, the squelch facility switched on and.the audio frequency output level ghall be
meapured again.

b) With the squelch facility switched off again,'4a test signal modulated by the normal test
modulation shall be applied to the receiver-input at a level of +6 dBuV and the feceiver
shal| be set to produce 50 % of the rated-audio frequency output power.

The|level of the input signal shall~then be reduced and the squelch facility shall be
swit¢ched on. The input signal shall then be increased until the above audio fr¢gquency
output power is reached. The SINAD ratio and the input level shall then be measurgd.

c) Applicable only to equipment with continuously adjustable squelch control. With the
squelch facility switched off, a test signal with normal test modulation shall be apgplied to
the neceiver input at aldevel of +6 dBuV, and the receiver shall be adjusted to give |50 % of
the nated audio frequency output power.

The |squelch facility-shall then be switched on at its maximum position and the levgl of the
input signal shall*be increased until the output again is 50 % of the rated audio frequency
output power.

J.5.13.3 Results required

Under the conditions specified in J.5.13.2 a), the audio frequency oufput power shall not
exceed —40 dB relative to the rated audio frequency output power.

Under the conditions specified in J.5.13.2 b), the input signal level shall not exceed +6 dBuV
and the SINAD ratio shall be at least 20 dB.

Under the conditions specified in J.5.13.2 c¢), the input signal level shall not exceed +6 dBuV
when the control is set at maximum.

J.5.14 Squelch hysteresis
J.5.14.1 Objective

Squelch hysteresis is the difference in decibels between the receiver input signal levels at
which the squelch opens and closes.
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J.5.14.2 Method of measurement

If there is any squelch control on the exterior of the equipment, it shall be placed in its
maximum muted position. With the squelch facility switched on, an unmodulated input signal
at a carrier frequency equal to the nominal frequency of the receiver shall be applied to the
input of the receiver at a level sufficiently low to avoid opening the squelch.

The input signal shall be increased to the level just opening the squelch. This level shall be
recorded. With the squelch still open, the level of the input signal shall be slowly decreased
until the squelch mutes the receiver audio output again. This level shall be recorded.

J.5.14.3 Results required

The sqLJeIch hysteresis shall be between 3 dB and 6 dB.

J.5.15 | Scanning characteristics of multiple watch facilities
J.5.15.1 Objective

The equipment shall include a provision for the automatic scanning(of a priority channel and
at least [one additional channel.

The scdnning period is the time between the start of two successive samplings of the priority
channel|in the absence of a signal on that channel. The _dwell time on the priority chpnnel is
the timg between the start and finish of any sampling ofithe priority channel in the abgence of
a signal on that channel. The dwell time on the additional channel is the time between the
start and finish of any sampling of the additional channel.

J.5.15.2 Method of measurement

The eqliipment shall be adjusted to scanJthe priority channel and at least one additional
channell The squelch shall be operational and so adjusted that the receiver just mutes on
both chpnnels. A test signal at the carrier frequency equal to the nominal frequency of the
additional channel of the recejver;, modulated by the normal test modulation ghall be
connected to the receiver via a,combining network.

A second test signal with.‘a\frequency equal to the nominal frequency of the priority ichannel
having no modulation shall be connected to the receiver via the other input of the combining
networkl The level of ‘the two signals shall be +12 dBuV. A storage oscilloscope shall be
connected to the audio output.

Initially the output of the test signal on the priority channel shall be switched off. The scanning
process| shall be started and the output shall be observed on the oscilloscope. The gap
between and the duration of the audio bursts shall be measured.

The test signal on the priority channel shall be switched on and scanning shall stop on the
priority channel after the last burst and within the dwell time on the priority channel. The
measurement shall be carried out where the additional channel is a simplex channel (single-
frequency channel) and repeated where it is a duplex channel (two-frequency channel).

J.5.15.3 Results required

The scanning period shall not exceed 2 s, the dwell time on the priority channel shall not
exceed 150 ms and the dwell time on the additional channel shall be between 850 ms and 2 s.

J.6 Receiver with integrated DSC decoder

DSC requirements for signalling on channel 70 shall comply with Annex I.
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For equipment supporting DSC signalling on channels different from channel 70 (semi-
automatic PSTN calling as defined in Recommendation ITU-R M.689), the main receiver shall
comply with the calling sensitivity requirements from Annex | on at least one working channel.

J.7 Duplex operation

J.7.1 General

Where full-duplex or semi-duplex systems are in use, the performance of the equipment shall
continue to comply with the requirements of this document.

Iter and

If the equipmen . o t—s .
to ensure satisfactory] duplex

the follpwing additional measurements shall be carried out
operatign.

J.7.2 Acoustic feedback
J.7.2.1 Objective

Acousti¢ feedback is a phenomenon which is known as howling, 6rysinging, and it is|caused
when a feedback loop is formed in the full-duplex mode of operation.

In the tfansmit condition during full-duplex operation, only.the telephone handset shall be in
circuit. Care shall be taken to prevent harmful electrical Jor acoustic feedback, whidh could
cause s|nging.

J.7.2.2 Method of measurement

By means of an operational check with the audio frequency output power contro| of the
receiver at maximum.

J.7.2.3 Results required

Howling| or singing shall not gccur in the transmitting condition in the full-duplex mode of
operatign.

During [the transmit gondition in full-duplex mode of operation, an internal or pxternal
loudspepker shall not be’in circuit.

J.7.3 Receiver'desensitization with simultaneous transmission and reception |(full-
duplex operation)

J.7.3.1 Objective

The desensitization is the degradation of the sensitivity of the receiver resulting from the
transfer of power from the transmitter to the receiver due to coupling effects. It is expressed
as the difference in decibels of the maximum usable sensitivity levels with simultaneous
transmission and without.

J.7.3.2 Method of measurement

The antenna terminal of the equipment comprising the receiver, transmitter and duplex filter
shall be connected through a coupling device to the artificial antenna. A signal with normal
test modulation shall be connected to the coupling device so that it does not affect the
impedance matching. The transmitter shall be brought into operation at the carrier output
power as defined in J.3.2, modulated at 400 Hz with a deviation of +3 kHz.

The receiver sensitivity shall then be measured in accordance with J.5.4. The output level of
the signal generator shall be recorded in dBuV. The transmitter shall be switched off and
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receiver sensitivity is again measured. The output level of the signal generator shall be
recorded in dBuV.

J.7.3.3

The des

Results required

ensitization shall not exceed 3 dB.

The maximum usable sensitivity under conditions of simultaneous transmission and reception
shall not exceed +6 dBuV e.m.f.

J.7.4

Receiver spurious response rejection

J.7.4.1

The sp\
betweer

any othér frequency at which a response is obtained.

J.7.4.2

The rec

equipment arrangement described in J.5.8.2, except that the transmitter shall be unmg

The trar

J.7.4.3

Spuriou
more th

J.8

J.8.1

Conduc
the limit

J.8.2

Radiate
limits cd

J.8.3

Objective

rious response rejection is a measure of the capability of the receiver to.disc
the wanted modulated signal at the nominal frequency and an unwanted §

Method of measurement
eiver spurious response rejection shall be measured as‘specified in J.5.8

smitter shall be operated at the carrier output power as‘defined in J.3.3.

Results required

5 response rejection ratio shall not be lesskthan 70 dB at any frequency sepa
bn 25 kHz from the nominal frequency of the receiver.

Electromagnetic compatibility.

Conducted spurious emission

ed spurious emissions(shall be determined as specified in IEC 60945 and cq
s contained therein.

Radiated spurious emission

d spurious-émissions shall be determined as specified in IEC 60945 and comp
ntained therein.

Immunity to electromagnetic environment

riminate
ignal at

vith the
dulated.

ated by

mply to

y to the

Tests for Immunity to electromagnetic environment as applicable shall be perfor

specified in IEC 60945.

J.9 Power measuring receiver specification

J.9.1

The IF f

IF filter

ilter shall be within the limits specified in Figure J.5:

med as
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Figure J.5 — IF filter specification

The selectivity characteristics shall maintain the following frequency separations ffom the
nominal| centre frequency of the adjacent channelgiven in Table J.1.

Table J.1 — Selectivity characteristic

Frequency separation of-filter curve from nominal centre frequency
of adjacent channel

kHz
D1 D2 D3 D4
5 8,0 9,25 13,25

The attgnuation, points shall not exceed the tolerances in Tables J.2 and J.3.

Table J.2 — Attenuation points close to carrier

Tolerance
kHz
D1 D2 D3 D4

+3,1 +0,1 -1,35 -5,35
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Table J.3 — Attenuation points distant from carrier

Tolerance
kHz
D1 D2 D3 D4
3,5 3,5 +3,5 +3,5
-7,5

IEC 61097-3:2017 © IEC 2017

The minimum attenuation of the filter outside the 90 dB attenuation points shall be equal to or

greater

J.9.2

The att
1dB. W

than 90 dB.

Attenuation indicator

J.9.3 RMS value indicator
The ins

the peak value and the RMS value.
J.9.4 Oscillator and amplifier
The os(

adjacen

negligib

nuation indicator shall have a minimum range of 80 dB and a reading acc
ith a view to future regulations, an attenuation of 90 dB or more is-fecommend

rument shall accurately indicate non-sinusoidal signalsdn_a ratio up to 10:1 |

iracy of
bd.

between

illator and the amplifier shall be designed in- such a way that measuremenit of the
[ channel power of a low-noise unmodulated transmitter, whose self-noisg
e influence on the measurement results;yields a measured value of less than

2 has a
-90 dB.
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Annex K
(normative)

Shipborne MF and HF transmitters and receivers

K.1 General and operational requirements

K.1.1 General

The MF or MF/HF radiotelephone, narrow band direct printing and digital selective calling
installation, in _addition to meeting the requirements of the Radio Regulations, shall comply
with thg following performance standards and with the general requirements as.set out in
Assemblly Resolution A.694(17) as specified in IEC 60945.

The insfallation, which may consist of more than one piece of equipment, shall’be capable of
operatinlg on single-frequency channels or on single- and two-frequency channels.

The eqlipment shall provide for the following categories of calling using both voice and digital
selective calling (DSC):

e distress, urgency and safety;

o ship|operational requirements; and

e publjc correspondence.

The equipment shall provide for the following categeries of communications using vqice and
optionally narrow band direct printing (NBDPR)>for MF equipment and both for| MF/HF
equipment.

K.1.2 Composition
The eqdipment shall comprise at least:

e a transmitter/receiver, including antenna(e);
e an integral control unit.and/or one or more separate control units;

e a microphone with a press to transmit switch, which may be combined with a telephone in
a handset;

e an internal or €xternal loudspeaker;
e an integral-orseparate narrow band direct printing facility for MF/HF equipment; and

e an integral or separate digital selective calling facility.

K.1.3 Frequency indication

Radiotelephone frequencies (J3E) shall be designated in terms of the carrier frequency;
NBDP and DSC frequencies (F1B and J2B) shall be designated in terms of the assigned
frequency, as defined in Appendix 17 of the Radio Regulations:2016, and shall be clearly
identifiable on the control panel of the equipment. Independent choice and indication of
transmitting and receiving frequencies shall be possible.

K.1.4 Control panel priority

If the accessible controls are located on a separate control panel and if there are two or more
control panels, one of the control panels shall have priority over the others. If there are two or
more control panels, when any control panel is in use, this shall be clearly indicated on all of
the other control panels.
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Labels

hall be in accordance with IEC 60945.

Those of the distress frequencies in Table K.1 applicable to the equipment shall be clearly
indicated, either on the front panel of the equipment or on an instruction label supplied with
the equipment.

Table K.1 — Distress frequencies

K.1.6 Classes of emission

The eqiipment shall provide for the transmission and/ré€ception of upper side-band

using thie classes of emission as appropriate for the equipment:

e J3E] single side-band telephony with the catpier suppressed at least 40 dB belq
envelope power;

e F1B] frequency shift keying suitable for, digital selective calling with a frequency
185 [Hz (this may be achieved by use‘of a 1 700 Hz subcarrier; the class of modul
then| J2B).

The receiver may also provide forthe reception of signals of other classes of emission

K.1.7 Frequency bands

K.1.7.1 General

The eqdipment shall'be capable of operating in either the MF frequency or in the MF

frequengy bands.

K.1.7.2 MF frequency band

DSC Telephony NBDP
(kHz) (kHz) (kHz)
2187,5 2182,0 2174,5
4 207,5 4.125,0 4177,5
6 312,0 6 215,0 6 268,0
8 414,5 8 291,0 8 376,5
12 577,0 12 290,0 12 52050
16 804,5 16 420,0 16 695,0

signals

w peak

shift of
ation is

and HF

The equipment shall provide for the transmission and/or reception in the appropriate
frequencies between 1 605 kHz and 4 000 kHz allocated in the Radio Regulations to the

maritime mobile service.

K.1.7.3

HF frequency bands

The equipment shall provide for the transmission and/or reception in the appropriate
frequencies in the bands between 4 MHz and 27,5 MHz allocated in the Radio Regulations to
the maritime mobile service.
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