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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

VHF radiotelephone equipment incorporating
Class “D” Digital Selective Calling (DSC) —
Methods of testing and required test results
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INTRODUCTION

Equipment designed to this International Standard is intended to provide compatibility with the
Global Maritime Distress and Safety System (GMDSS) for fitting to vessels to which the
International Convention on the Safety of Life at Sea (SOLAS) 1974 does not apply. Such
vessels are typically small commercial vessels, pleasure vessels, fishing vessels, etc.

The equipment does not meet all the requirements of the International Maritime Organization
(IMO) for SOLAS vessels. However, it does meet the IMO guidelines for non-SOLAS vessels
in that it is capable of maintaining a listening watch on VHF channel 16 simultaneously with a
watch on DSC channel 70.

The equipmentis further capable of boih transmitiing and receiving disiress alerts by DSC on
channel 70, thus providing for the safety of own ship together with the ability to~as$ist other
ships in distress.

The emphasis in this standard is on simplicity of operation. The VHF equipment uses DSC
controllers based on Class D, which will probably be integrated in the VHF radio eguipment
but in anly event will have the capability to select the radio channels ‘automatically.| An input
for position information in IEC 61162-1 format is a requirement,and the use of automatic
position yipdating is to be encouraged.

Distress [calls may only be made by means of a protected dedicated button. Furfhermore,
channel 16 is required to be selected automatically aftef_transmission of a distress of urgency
call.

Position [is included in the distress call eithercthrough being entered manually of with an
internal GPS or an external GPS. Moreover, 'a DSC expansion sentence is sent after a
distress alert to enhance the position resolution to better than 1 nautical mile.

Routine ¢alls require only the input of the called MMSI and a channel number in the pase of a
ship to ship call. For incoming callss'the radio should be easily configured by the ogerator to
either sel|ect automatically or manually the channel number given in the message. Means are
provided|for the user to enter a‘temporary group MMSI to permit calling amongst a|group of
related vessels.

The interjded aim of designers of equipment to this international standard is that it shpuld take
no longef than 10 minifor an operator to learn to use the equipment. This is achieveéd by the
provision| of clear-simple menus with the most frequently used functions at the top of the menu
tree.

As an aiq to.safety, it is a requirement, in order to prevent the transmission of DSC ¢alls from
an unidentfifiable ship, that DSC operalion is inhibited on a new equipment uniil the vessel's
own MMSI has been entered.

Equipment designed to this standard is fitted with a 50 Q external antenna socket or
connector for use on board vessels and operates in the bands between 156 MHz and
174 MHz allocated to the maritime mobile service.

Equipment designed to this standard will not necessarily have exposed metal work which is
isolated from the power supply. Earthing exposed metal work may cause a terminal of the
source of electrical energy to be earthed.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -

VHF radiotelephone equipment incorporating
Class “D” Digital Selective Calling (DSC) —
Methods of testing and required test results

1 Scope

This Intg
for shipb
Selective
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Recomm
of the IM

This stan
test resu

Recomm
environm

2 Normative references

The follo
For dateq
of the ref

IEC 6094
requireme

IEC 6114
interface

IMO Res
channel

rnational Standard covers the minimum requirements for general comm
pbrne fixed installations using a VHF radiotelephone incorporating class “Il
Calling.

quirements include the relevant provisions of the ITU Radio,’Regulation

dard also specifies technical characteristics, methods’/of measurement and
ts.

bnded standards for equipment intended {o* work in high level electro
ents are described and included in annex D»

wing referenced documents are indispensable for the application of this d
| references, only the edition-cited applies. For undated references, the late
erenced document (including any amendments) applies.

b, Maritime navigation and radiocommunication equipment and systems -
nts — Methods of testing and required test results

2-1, Maritifme ‘navigation and radiocommunication equipment and systems
5 — Part 15Single talker and multiple listeners

olution MSC.131(75):2002, Maintenance of a continuous listening watch

unication
D” Digital

s, ITU-R

bndations M.493-10 where class D is defined, and incorporate-the relevant guidelines
D as detailed in MSC/Circ. 803, MSC/Circ. 862 and Resolution MSC.131(75].

required

magnetic

pcument.
st edition

General

— Digital

on VHF
on non-

{6.by SOLAS ships whilst at sea and installation of VHF DSC facilities

SOLAS s

hips

IMO MSC/Circ.803: Participation of non-SOLAS ships in the Global Maritime Distress and
Safety System (GMDSS)

IMO MSC/Circ.862: Clarifications of certain requirements in IMO performance standards for GMDSS

equipmen

t

ITU Radio Regulations, Appendix S18: 1998, Table of transmitting frequencies in the band
156 - 174 MHz for stations in the maritime mobile service

ITU-R Recommendation M.493-10, Digital selective-calling system for use in the maritime
mobile service
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ITU-R Recommendation M.821-1: 1997, Optional expansion of the digital selective-calling
system for use in the maritime mobile sevice

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

ITU-R Recommendation M.1084-4: 2001, Interim solutions for improved efficiency in the use of the

band 156

-174 MHz by stations in the maritime mobile service

ITU-R Recommendation M.1371-1: 2001, Technical characteristics for a universal shipborne
automatic identification system using time division multiple access in the VHF maritime mobile

band

a0

ITU-R Rg

ITU-T Reg
other dev

ITU-T Re

3 Tern
For the p
3.1 De

3.11
class D
equipme

P QN PR PR c .
COMMmendation ovl.ooz=4, oCICClUVIly U TCLCIVCT

commendation E.161, Arrangement of digits, letters and symbols on-teleph
ces that can be used for gaining access to a telephone network

commendation P.53: 1994, Psophometer for use on telephone-type circuits

s, definitions and abbreviations
urposes of this document, the following terms and definitions apply.

finitions

ht intended to provide minimum facilities for VHF DSC distress, urgency a

as well as routine calling and reception, not necessarily in full accordance with IMQ

carriage

3.1.2
carrier fi
the frequ

3.1.3
frequenc
the diffe

requirements for VHF igstallations (ITU-R Recommendation M.493-10)

equency
ency to which thé transmitter or receiver is tuned

y deyiation
ence-/between the instantaneous frequency of the modulated RF signal

ones and

nd safety
GMDSS

and the

carrier frg

pgquency

3.1.4
G3E

phase-modulation (frequency modulation with a pre-emphasis of 6 dB/octave) for speech

3.1.5
G2B

phase-modulation with digital information, with a sub-carrier for DSC operation

3.1.6

modulation index

the ratio

between the frequency deviation and the frequency of the modulation signal
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3.2 Abbreviations

AIS
DSC
e.m.f.
EPIRB
EUT
FM

IF
IMO
MMSI
RF
r.m.s.
SINAD
VHF
VTS

4 Gen

Universal shipborne automatic identification system
Digital selective calling

electromotive force

Emergency position-indicating radiobeacon
Equipment under test

Frequency modulation

Intermediate frequency

International Maritime Organization

Maritime mobile service identity

Radio frequency

oot mean square

Signal + noise + distortion to noise + distortion
Mery high frequency

Vessel traffic system

pral and operational requirements

4.1 Ggneral

The man

ufacturer shall declare that compliance to the requirements of clause 4 is

and shall provide relevant documentation if requested.

4.2 Cgmposition

The equi

bment shall, as a minimum, incldde

— a VHF radiotelephone transmitter;,

— a VHF radiotelephone receiver;

— achannel 70 watchkeeping facility for DSC decoder;

— abDSs
— abDSs

C encoder; and
C decoder;

4.3 Canstruction

The mechanical and electrical construction and finish of the equipment shall conf
respects to good engineering practice, and the equipment shall be suitable for use on board

vessels.

achieved

rm in all

All controls shall be of sufficient size to enable the usual control functions to be easily
performed and the number of controls should be the minimum necessary for simple and
satisfactory operation.

Adequately detailed operating instructions shall be provided with the equipment.

The equipment shall be capable of operating on single frequency and two-frequency channels

with man

ual control (simplex).
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The equipment shall be able to operate on channels defined in appendix S18 to the Radio
Regulations (see Annex E). Additional VHF channels outside those defined by appendix S18
to the Radio Regulations may also be provided (see for instance Annexes F and G), but
means shall be provided to block any of these additional channels, as may be required by
appropriate Administrations before installation on board vessels. It shall not be possible for
the user to unblock any blocked channels. (See also ITU-R Recommendation M.1084-4.)
In the case of an incompatible working channel request, the unit shall reply “Unable to
Comply” with 104 as the first telecommand and 108 as the second telecommand.

The equipment shall be so designed that use of channel 70 for purposes other than DSC is
prevented.

It shall npT be possible To transmit while any frequency synthesizer used within the fransmitter
is out of lock.

It shall npt be possible to transmit during channel switching operations.

4.4 Cantrols and indicators

The user|shall not have access to any control which, if wrongly set; might impair the [technical
characteristics of the equipment.

If the eqyipment can be operated from more than one position, the control unit provided at the
position from where the vessel is normally navigated ‘shall have priority and the [ndividual
control Units shall be provided with an indicator showing whether the equipment is in
operatior].

The following controls or functions shall be provided:

— DISTRESS BUTTON (see 4.5.3): the default shall be an undesignated distress mgssage;
— CALLU (see 4.5.1): the default (initiahdisplay) shall be an individual call;

— CANGCEL: to revert to the initial’display or to silence the aural alarm and visual indication
used [to indicate receipt of alDSC alert. The cancel function shall take place autgmatically
after @ maximum of 5 min,of.inactivity;

— ENTHR/Accept/OK: fof accepting a menu item;

— a me@ans of easily entering a MMSI for calling and manual position information. If a
numefric key pad,is*provided this shall conform to ITU-T Recommendation E.161;

— ALPHA - NUMERIC DISPLAY (see 4.6);

— on/off switch for the entire installation with a visual indication that the installation is in
operdtion;

— 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 maximum transmission time to
5 min;

— a switch for reducing transmitter output power to no more than 1 W, on both telephony and
DSC, with a visual indication that low power is selected. Transmission of DSC distress
calls shall always be at full power;

— an audiofrequency power volume control;

— asquelch control;

— a control for dimming to extinction the equipment illumination with the exception of a visual
indicator (see 4.5.3).

The equipment shall have means to select manually a channel and shall indicate the
designator of the channel at which the installation is set.
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All electronic displays, including the channel designator, shall be legible irrespective of the
external lighting conditions.

Channel 16 shall be distinctively marked. Selection of channel 16, shall be preferably by
readily accessible means (e.g. a distinctively marked key). Selection of Channel 16 by any
means shall automatically set the transmitter output power to maximum. This power level may
subsequently be reduced by manual user control if required.

Where the capability for automatically switching a radiotelephone channel on receipt of a DSC
call exists, a means for disabling that capability should be provided. This capability should be
provided for all calls other than individual station calls of category distress or urgency.

4.5 Facitities forcodinganddecodingof DS€
4.51 Call functions

The facilities for coding and composition of calls shall be so arranged that jt'is possibjle for the
operator |quickly and precisely to enter a call. The types of DSC calls pfayided in tHis equip-
ment are|specified in annex A.

The CALL functions (see 4.4) shall permit selection of the following functions:

— INDIVIDUAL: for making a call to a specific MMSI;

— GROUP: for making a call to a specific Group MMSI (seg 5.4);
— ALL $HIPS URGENCY/SAFETY: for making all ships calls;

— RECHEIVED CALLS: for retrieving stored incomingDSC calls;
— OTHER: for equipment housekeeping functions.

If INDIVIDUAL is selected, either a MANUAL call (see 4.5.2) or a DIRECTORY call shall be

selected.| The DIRECTORY list shall have~a facility for at least 10 entries. Their MMSIs shall
be programmable.

4.5.2 MANUAL calls

The MANUAL call facility_shall permit the entry of a MMSI. If the called station i§ a coast
station (J.e. MMSI commencing 00) no further information shall be requested from the
operator/| If the called station is a ship station the equipment shall request input of 3 channel
number. [The equipment shall assist the operator by suggesting a suitable inter-shig channel
suitable flor the vesséels area of operation.

NOTE In JAppendix S18 of the Radio Regulations channels 6, 8, 72 and 77 are reserved solely fof inter-ship
communicdtions~Channels 9, 10, 13, 15, 17, 67, 69 and 73 may also be used for inter-ship communicatipns but are
also available fof port operations and ship movement.

4.5.3 Distress calls

It shall only be possible to transmit distress DSC calls by means of a single dedicated button
which is used for no other purpose. This button shall not be any key of ITU-T Recom-
mendation E.161 digital input panel or an ISO keyboard provided on the equipment. This
button shall be red in colour and marked “DISTRESS”. Where a non-transparent protective lid
or cover is used, it shall also be marked “DISTRESS”. The cover shall be protected against
inadvertent operation with a spring loaded lid or cover permanently attached to the equipment
by, for example hinges. It shall not be necessary for the user to remove seals or to 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 (see 5.6.3).
The distress button shall be kept pressed for at least 3 s. A flashing light and an intermittent
acoustic signal shall start immediately. After the 3 s, the transmission of the distress alert is
initiated and the indication shall become steady.
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The distress alert initiation shall require at least two independent actions. Lifting the protect-
ive lid or cover is considered as the first action. Pressing the distress button is considered as
the second independent action.

It shall be possible to select the nature of distress prior to initiating the transmission of a
distress call. The default nature of distress shall be the undesignated distress. The equipment
shall be capable of receiving and displaying any designated nature of distress, but shall not
be capable of transmitting a nature of distress of EPIRB (symbol 112).

Initiation of a distress call shall automatically have priority over any other operation of the
equipment. The equipment shall automatically select channel 70 and the maximum transmitter
power.

The distress call shall automatically be transmitted five times in succession with-~no|intervals
between |the individual calls so that bit synchronization between the transmitteryand receiver
of the call can be maintained. Each call shall include the appropriate dot pattern:

Following the distress call sequence, a DSC expansion message giving”enhanced position
resolution according to ITU-R Recommendation M.821-1 shall be transmitted.

After the|transmission of the distress call sequence, including«the”’ DSC expansion fessage,
the equipment shall automatically tune to channel 16 and elect the maximum transmitter
power.

4.5.4 ALL SHIPS calls

It shall oply be possible to transmit ALL SHIPS_ URGENCY and ALL SHIPS SAFETY calls by
means of deliberate actions, such as two levels“of menu instructions.

After thg transmission of the all shipsicall, the equipment shall automatically| tune to
channel 16 and select the maximum transmitter power.

4.5.5 ncoming calls

The DSC equipment shall be provided with suitable facilities for converting inconjing calls
with releyant address content to visual form in plain language. The contents of at|least the
last 10 rgceived DSC callsshall be stored in the RECEIVED CALL menu.

The radigtelephoné¢shall be capable of automatically switching to any channel identified in an
incoming| call. In‘the case of incoming distress and urgency calls the radiotelephong shall be
capable pf agtomatically switching to channel 16 and automatically selecting the maximum
transmitter¢power. The user shall be provided with a visual indication that a channel ¢hange is
requested-

4.5.6 Other calls

If automatic response to polling or position reporting calls is included, means for disabling
those responses shall be provided.

4.6 DSC display

The equipment shall be provided with facilities which show the functions currently available,
prompts the operator if an incorrect operation is attempted, displays error messages and
displays incoming and logged calls.

The equipment shall be provided with facilities for visual indication, and possible manual
correction of the user programmable information content of the call before the call is sent.
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There shall be an indication that unread received (see 4.5.5) messages are present in
memory.

Display of geographic position and time shall be readily available. The equipment shall be
provided with facilities to display the last entered position (see 5.5). The DSC display should
be capable of continuously displaying a complete enhanced position according to ITU-R
M.821.

For DSC displays located on the handset, the display should be easily read from a distance of
40 cm. For DSC displays located on the transceiver unit, the display should be easily read
from 85 cm.

4.7 Hagmdsetandtoudspeaker

The equ|pment shall be fitted with a telephone handset or microphone, and-ar| integral
loudspeaker and/or a socket for an external loudspeaker. Where there are conndctions to
external loudspeakers, these shall also relay acoustic alarms.

During transmission in simplex operation the receiver output shall be muted.

4.8 Safety precautions

Measure$ shall be taken to protect the equipment against the effects of excessive gqurrent or
excessive voltage.

Measure$ shall be taken to prevent any damage that’might arise from an accidental reversal
of polarity of the electrical power source.

Means shall be provided for earthing exposed-metallic parts of the equipment.

The components and wiring in which\the a.c. or d.c. voltage (other than radio-frequency
voltage),| produce, singly or in combination, peak voltages in excess of 50V, |shall be
protected against any accidental-access and shall be automatically isolated from all [electrical
power squrces if the protective~covers are removed. Alternatively, the equipment|shall be
construc1ed in such a way_as to prevent access to components operating at such|voltages
unless an appropriate teolvis used such as a nut-spanner or screwdriver. Conspicuous
warning labels shall be affixed both inside the equipment and on the protective covers.

No damdge to theequipment shall occur when the antenna terminals are placed|on open
circuit or|short _circuit for the period permitted by the push-to-talk switch in 4.4.

In order e provide protection against damage due to the build up of static voltagges at the
antenna lermiﬂdlb, tiere Shidll De a d.C. pall 1ol tne  diternd termmimats—to tirassis not
exceeding 100 kQ.

The information in programmable memory devices and the vessel's identity and information
inherent to the DSC process shall be stored in non-volatile memory devices.

4.9 Labelling

All controls, instruments, indicators and terminals shall be clearly labelled.

Details of the power supply from which the equipment is intended to operate shall be clearly
indicated on the equipment.

The compass safe distance shall be stated on the equipment or in the user document as
described in IEC 60945.
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4.10 Warm up
After being switched on, the equipment shall be operational within 5 s.
5 Technical requirements

5.1 Switching time

The channel switching arrangement shall be such that the time necessary to change over
from using one of the channels to using any other channel does not exceed 5 s.

The time necessary to change over from transmission to reception or vice versa, shall not
exceed 0,3 s.

5.2 Class of emission and modulation characteristics

The equipment shall use phase modulation, G3E (frequency modulation with pre-emphasis of
6 dB/octave) for speech, and G2B for DSC signalling.

The equlpment shall be designed to operate with a channel separation of 25 kHz. Other
channel s$pacings are allowed if permitted by appropriate natiohal* Administrations (see ITU-R
Recommgndation M.1084-4).

5.3 Failities for DSC transmission and reception
5.3.1 General

The equipment shall include the necessary facilities for coding and transmission of DSC on
channel TO and for decoding and conversiontof the information content of received DSC to
visual forqm in plain language.

The watghkeeping facility part of the.DSC equipment shall be designed for continupus DSC
monitoring on channel 70 but need\not operate when the transmitter is in use.

5.3.2 Decoding
The DSQ equipment shallybe so designed that in the decoding process use shall bel made of

the phasjng sequencey, of parity bits for error detection, time diversity repetitions and error
check chpracters i the received call as specified in ITU-R Recommendation M.493-10.

5.3.3 Freechannel transmission

The DSC_equipment shall be provided with facilities which except for distrelss calls,
automatically delay the transmission of DSC until the calling channel 70 is free.

5.34 Automatic acknowledgement

The equipment shall not be provided with facilities for automatic transmission of
acknowledgements to routine calls.

5.3.5 Automatic re-transmission of distress calls

Where no DSC distress acknowledgement is received, the equipment shall automatically
retransmit the distress call attempt on channel 70 after a random delay of between 3,5 min
and 4,5 min from the beginning of the previous call.

After the transmission of each distress call attempt the equipment shall automatically re-tune
to channel 16 and select the maximum transmitter power.
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This sequence shall be continued until a DSC distress acknowledgement has been received,
or until the automatic transmission of the distress call is discontinued manually. This manual
operation shall not interrupt the transmission of any distress call attempt in progress.

Means shall be provided for transmitting the distress call attempt again by manual
intervention at any time.

A visual indication shall be provided that a distress alert is in automatic retransmit mode. An
audible indication shall be provided during retransmission.

5.4  Ships identity — MMSI and Group MMSI

A8 D€ 0 CEE 8 v v, ee v tHme Mobile
MMSI) number which shall be inserted automatically in the call’h[The 10th
be added automatically and set to zero.

The equipment—s spable—of—sterine o ahinle O diaitAla
Service [dentity (

digit shal

It shall npt be possible to transmit a DSC call until the ship's MMSI has beén stored.

After the|[MMSI has been stored, it shall not be possible to change the’identity number using
any compination of operator controls. The ship’s MMSI shall bée“readily accessibje to the
operator,| either displayed at equipment power-up, or by a simple ‘action of the operatpr.

Facilities|shall be provided to permit the operator to prograniand store a Group MMSI number
to enablg the equipment to recognize calls addressed t¢/both the ship's MMSI and the Group
MMSI. These facilities shall limit the number of operator programmable digits to § and the
leading Zero shall be automatically inserted by the equipment.

5.5 Entry of position information

Means slall be provided for manual entry\of the geographical position information and of the
time whgn this position information was) valid. In addition, facilities for automatic ¢ntry and
encoding| of the geographical position_and time information shall be provided. Such f{cilities, if
provided|externally shall conform-with IEC 61162-1. As a minimum, the sentences G|LL, GGA,
RMC and GNS shall be recognized:

No conngction of, or failure~within, any connected equipment shall disable the DSC eqdipment.

When no position information has been entered either manually or due to the failufe of any
automati¢ system-or-the absence of a valid external data stream (IEC 61162-1), the| operator
shall be Jaurallysand visually prompted for a manual input of position. This prompt| shall be
repeated|every.4 h.

If the positionmformation as ot been updated for 23,511, the position stattdefault to the
repeated digit “9” as specified in ITU-R Recommendation M.493-10.

5.6  Alarm circuits for incoming calls
5.6.1 Distress and urgency

The equipment shall be provided with a specific acoustic alarm and a visual indication,
activated automatically when a call with format specifier distress or category distress or
urgency has been received. It shall not be possible to disable these alarm circuits.

The alarm for distress and urgency calls should be distinguishable from the tone for safety
and routine calls. The alarm should not be activated where duplicate distress relay calls are
received within 1 h. A duplicate distress relay call is one having format specifier all ships or
geographic area that contains identical message information to that of the initiating distress
alert, and an identical distress MMSI.
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5.6.2 Other categories
The equipment shall be provided with an acoustic alarm and a visual indication, activated

automatically on receipt of calls of categories other than distress and urgency. It shall not be
possible to disable the acoustic alarm circuit.

5.6.3 Cancellation of alarms

A means of manual cancellation of alarms shall be provided. In the event that an alarm is not
cancelled manually, then automatic cancellation shall take place after 2 min.

5.6.4 Acoustic alarm power

with, radlotelephone communications. If not manually cancelled within 10 s, the_power should
rise to allevel of at least 80 dB(A) at a distance of 1 m from the equipment before gutomatic
cancellatjon.

The acolstic alarm shall initially be of a power that is clearly distinguishable, but no}interfere

5.7 Multiple watch facilities
5.71 General

The VHF radiotelephone equipment may be provided with muiltiple watch facilities jon traffic
channels|but operation using DSC shall always take precedence.

5.7.2 Scanning provisions
Equipmept having multiple watch facilities shall as;ca minimum comply with the following:

— the epuipment shall include a provision for the automatic scanning of a priority channel
and gne additional channel. Facilities fofcthe automatic sequential change of the additional
channel may be provided,;

— the pfiority channel is that channel ‘which will be sampled even if there is a signjal on the
additional channel and on which(the receiver will lock during the time a signal is detected;

— the additional channel is that channel which will be monitored during the pefiods the
equipment is not sampling.or receiving signals on the priority channel;

— provigion shall be included to switch the scanning facility on and off by megns of a
manufally operated, centrol. In addition, it shall be ensured that the receiver remaips on the
same|channel astthe transmitter for the entire duration of any communication, forfexample
the s¢anning fagility may be switched off automatically when the handset is off its|hook;

— selecjion of:the additional channel and selection, if provided, of the priority chanpnel shall
be pogssible at the operating position of the receiver or transceiver. If selectipn of the
priorify~"chiannel is not provided, the priority channel shall be channel 16; T

— when the scanning facility is in operation, the channel number of both channels on which
the equipment is operating shall be indicated;

— 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
automatically to the selected additional channel,

— 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,;

— at the operating position of a transceiver, the selected additional channel shall be clearly
indicated as being the operational channel of the equipment.

Additional scanning modes are permitted.


https://iecnorm.com/api/?name=5cd9fb3e0a92b9fb1ef3b052e7deb035

62238 0 IEC:2003(E) -17 -

5.7.3 Scanning characteristics

When the scanning facility is switched on, the priority channel shall be sampled with a
sampling period of not more than 2 s.

If a signal is detected on the priority channel the receiver shall remain on this channel for the
duration of that signal.

If a signal is detected on the additional channel, the sampling of the priority channel shall
continue, thus interrupting the reception on the channel for periods as short as possible and
not greater than 150 ms.

The deSi' 5 O 1€ vinle V€ S N U VIU U U v WA
channel |s sampled since the receiving conditions on the priority channel may' d
those on|the additional channel.

ffer from

In the aljsence of a signal on the priority channel, and, during reception ’of a signpl on the
additional channel, the duration of each listening period on this channel shall bg at least
850 ms.

Means shall be provided to indicate the channel on which a signahis being received.

5.8 Built-in test

A built-in[test facility for the DSC processor shall be proyvided.

6 Genegeral conditions of measurement

6.1 Arrangements for test signals applied to the receiver input

Test signal sources shall be connected\to the receiver input in such a way that the impedance
presented to the receiver input is:50°Q, irrespective of whether one or more test signals are
applied tp the receiver simultaneously.

The levels of the test signals:shall be expressed in terms of the electromotive force (fe.m.f.) at
the termipals to be connected to the receiver.

The nom|nal frequency of the receiver is the carrier frequency of the selected channg].

6.2 Squelch

Unless otherwise e'r_\nr‘ifinrl, the recejver eqnnlnh 'Fnr\ilify shall be made inn'r_\nrnfi\/ for the

duration of the conformance tests.

6.3 Normal test modulation

For normal test modulation, the modulation frequency shall be 1 kHz and the frequency
deviation shall be 3 kHz.

For DSC conformance testing and maintenance purposes, the equipment shall have facilities
not accessible to the operator to generate a continuous B or Y signal and dot pattern.

Additionally for conformance testing, the VHF equipment shall have facilities not accessible to
the operator for generating an unmodulated carrier.


https://iecnorm.com/api/?name=5cd9fb3e0a92b9fb1ef3b052e7deb035

-18 - 62238 0 IEC:2003(E)

6.4 Artificial antenna

When tests are carried out with an artificial antenna, this shall be a non-reactive, non-
radiating 50 Q load.

6.5 Arrangements for test signals applied to the transmitter input
For the purposes of this international standard, the audiofrequency modulating signal applied

to the transmitter shall be produced by a signal generator applied to the connection terminals
replacing the microphone transducer.

6.6 Test channels

Conformance tests shall be made on channel 16 for voice and channel 70 for DEC tests,
unless otherwise stated.

6.7 Ggneration and examination of the digital selective call signal

During cpnformance tests DSC signals generated by the equipment/under test|shall be
examined for correct format and phasing. The equipment used for this purpose Tould be
capable |of decoding the DSC call and displaying the content/ef-the sentence as 10 bit
symbols jas well as the correctly decoded message. A means ¢o“produce a hard copy of the
results shall be provided.

In additign, a DSC generator shall be used to provide BSC calls to the equipment upder test.
This gengrator shall be capable of generating both cerrectly formatted calls as wel| as calls
containinjg bit errors in the primary code or the error-check character. Tests shall ble carried
out to defermine that the correct use of the error correction as defined in ITU-R M.498-10.

The test report shall identify the means used,to determine the validity of the transmifted calls
and the tests carried out to determine the-ability of the receiver to provide maximum ttilization
of the regeived signal.

6.8 Standard test signals for-DSC

The standard test signal for‘a, VHF DSC decoder shall be a phase-modulated signgl at VHF
channel 7O with modulatienyindex = 2. The modulating signal shall have a nominal frequency
of 1700 Hz and a frequéngy shift of +400 Hz with a modulation rate of 1200 baud.

Standard test signals shall consist of a series of identical call sequences, each |of which
contain g known.number of information symbols (format specifier, address, category|, identifi-
cation, efc. of IFU-R Recommendation M.493-10).

Standard Test signals shall be of suificient length 1or the measurements 10 be periormed or it
shall be possible to repeat them without interruption when making the measurements.

6.9 Determination of the symbol error ratio in the output of the receiving part

The information content of the decoded call sequence displayed at the readout device of the
receiving part shall be divided into blocks, each of which corresponds to one information
symbol in the applied test signal (see 6.8). The total number of incorrect information symbols
relative to the total number of information symbols shall be registered. In this standard, bit
error ratio measurements are taken to be equivalent to symbol error ratio measurements.
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6.10 Measurement uncertainty and interpretation of the measured results
6.10.1 Measurement uncertainty

Table 1 — Maximum values of absolute measurement uncertainties

Radio Frequency (RF) +1 x 107
RF power/level +0,75 dB
Maximum frequency deviation:

within 300 Hz to 6 kHz of audiofrequency 5 %
within 6 kHz to 25 kHz of audiofrequency +3 dB
Deviation limitation 5 %
Adjacent clhannel power +5 dB
Conducted|spurious emission of transmitter +4 dB
Audio outplit power +0,5 dB
Amplitude ¢haracteristics of receiver limiter +1,5 dB
Sensitivity pt 20 dB SINAD +3 dB
Conducted|emission of receiver +3 dB
Two-signal|measurement +4 dB
Three-signal measurement +3'dB
Transmittef transient time +20 %
Transmittef transient frequency +250 Hz

For the [test methods according to this stahdard, the uncertainty figures are valid to a
confidenge level of 95 %.

6.10.2 |nterpretation of the measurement results

The intenpretation of the resultsirecorded in a test report for the measurements dedcribed in
this standglard shall be as follows:

— the measured value rélated to the corresponding limit shall be used to decide whether an
equipment meets the_requirements of this standard,;

— the measurement;uncertainty value for the measurement of each parameter|shall be
included in the-test report;

— the rgcorded value of the measurement uncertainty shall be, for each measuremegnt, equal
to or lower-than the figures in table 1.

6.11 Test conditions, power sources, and ambient temperatures
6.11.1 Normal and extreme test conditions

Conformance tests shall be made under normal test conditions and also, where stated, under
extreme test conditions (see 6.13.1 and 6.13.2 applied simultaneously).

6.11.2 Test power source

During conformance testing, the equipment shall be supplied from a test power source
capable of producing normal and extreme test voltages as specified in 6.12.2 and 6.13.2.
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The internal impedance of the test power source shall be low enough for its effect on the test
results to be negligible. For the purpose of testing, the power source voltage shall be
measured at the input terminals of the equipment.

During testing, the power source voltages shall be maintained within a tolerance of +3 %
relative to the voltage level at the beginning of each test.

6.12 Normal test conditions
6.12.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be a combination of

temperatdlc GlllclI hulll;d;ty Vv;th;ll tIIU fU::\JVV;IIy IGIIyUD.

— temperpture: +15 °C to +35 °C;
— relativgd humidity: 20 % to 75 %.

Where the relative humidity is less than 20 %, it shall be stated in the test report.

6.12.2 Normal power sources
6.12.2.1 | Battery power source

Where the equipment is designed to operate from a battéry, the normal test voltagq shall be
the nominal voltage of the battery (12 V, 24 V, etc.).

6.12.2.2 | Other power sources

For opethion from other power sources, the normal test voltage shall be that declared by the
manufaciurer.

6.13 Extreme test conditions
Unless oftherwise stated, the extreme test conditions means that the EUT shall be |tested at

the uppef temperature and at the-Gpper limit of the supply voltage applied simultaneodlusly, and
at the lower temperature and\the lower limit of the supply voltage applied simultaneodysly.

6.13.1 Extreme temperatures

For tests|at extremetemperatures, measurements shall be made in accordance with 6.14, at
a lower témperature of —15 °C and an upper temperature of +55 °C.

6.13.2 Extreme values of test power sources

6.13.2.1 Battery power source

Where the equipment is designed to operate from a battery, the extreme test voltages shall be
1,3 times and 0,9 times the nominal voltage of the battery (12 V, 24 V, etc.).

6.13.2.2 Other power sources

For operation from other sources, the extreme test voltages shall be advised by the
equipment manufacturer.
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6.14 Procedure for tests at extreme temperatures

The equipment shall be switched off during the temperature stabilizing periods.

Before conducting tests at the upper temperature, the equipment shall be placed in the test
chamber and left until thermal equilibrium is reached. The equipment shall then be switched
on in the high power transmit condition for the period permitted by the push-to-talk switch
in 4.4. The equipment shall meet the requirements of this standard after this period.

For tests at the lower temperature, the equipment shall be left in the test chamber until
thermal equilibrium is reached and shall then be switched to the standby or receive position
for 1 min, after which the equipment shall meet the requirements of this standard.

7

7.1

Environnjental tests shall be carried out before tests are performed on“the same e

Env

Infroduction

ronmental tests

quipment

with respect to the other requirements of this standard.

7.2 Prpcedure

Unless otherwise stated, the EUT shall be connected to_ an electrical power source during the
periods fpr which it is specified that electrical tests shall be carried out. These testg shall be
performed using the normal test voltage (see 6.12.2),

7.3 Pedrformance check

Where the term “performance check” is us€d, this shall be taken to mean a visual ipspection
of the equipment, a test of the transmitter-output power and frequency error, and thqg receiver
sensitivity to show that the equipmentis functioning and that there is no visible dgmage or
deterioration.

a) For the transmitter:

c)

7.4

The

chani
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For th
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in 9.3
For tt

ransmitter shall be“connected to the artificial antenna (see 6.4) and

el 16. The measurements shall be made in the absence of modulation
F switch set at maximum. The output power shall be between 6 W and 25 W|
bncy error shall be less than £1,5 kHz.

e radiotelephone receiver:

| signal (see 6.3) with a level of +12 dBuV shall be applied to the receivern
.2{/The SINAD ratio at the receiver output shall be equal to or greater than 2

tuned to
with the
, and the

input as
0 dB.

e DoSC recelver:

A standard DSC test signal (see 6.8) with a level of +6 dBpV shall be applied to the receiver
input. The symbol error ratio in the decoder output shall be equal to or less than 10-2.

Vibration test

The vibration test shall be performed as in IEC 60945.

7.5

Temperature tests

The dry heat cycle shall be performed as in IEC 60945.
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The damp heat cycle shall be performed as in IEC 60945.

The low temperature cycle shall be performed as in IEC 60945.

8 Transmitter

All tests on the transmitter shall be carried out with the output power switch set at its
maximum except where otherwise stated.

8.1 Frequency error

8.1.1 fe-bm«e"
The frequency error is the difference between the measured carrier frequency and’it§ nominal
value.

8.1.2 Method of measurement

The carrier frequency shall be measured in the absence of modulation, with the transmitter
connected to an artificial antenna (see 6.4) and tuned to channel 46,

Measurements shall be made under normal test conditions (see 6.12) and under extfeme test
conditions (see 6.13.1 and 6.13.2 applied simultaneously)

This test|shall be carried out with the output power switch being set at both maximum and
minimum|.

8.1.3 Limits

The frequiency error shall be within +1,5 kHz:

8.2 Carrier power
8.2.1 Definition

The carrjer power is the-mean power delivered to the artificial antenna during gne radio
frequency cycle in the absence of modulation.

The rated output power is the carrier power declared by the manufacturer.

8.2.2 Method of measurement

The trangmitter shall be connected to an artificial antenna (see 6.4) and the power delivered
to this artificial antenna shall be measured. The measurements shall be made on channel 16,
the highest frequency channel and the lowest frequency channel under normal test conditions
(see 6.12) and channel 16 under extreme test conditions (see 6.13.1 and 6.13.2 applied
simultaneously).

During the test on channel 16, a check should be made that the power output falls to zero
after 5 min and before 6 min of continuous transmission.

8.2.3 Limits
8.2.3.1 Normal test conditions

With the output power switch set at maximum, the carrier power shall remain between 6 W
and 25 W and be within +1,5 dB of the rated output power under normal test conditions. The
output power shall never, however, exceed 25 W.
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With the output power switch set at minimum, the carrier power shall remain between 0,1 W
and 1T W.

8.2.3.2 Extreme test conditions

With the output power switch set at maximum, the carrier power shall remain between 6 W
and 25 W and be within +2 dB, —3 dB of the rated output power under extreme conditions.
The output power shall never however exceed 25 W.

With the output power switch set at minimum, the carrier power shall remain between 0,1 W
and 1 W,

8.3 Freequeney-deviation
8.3.1 Definition

For the purposes of this standard, the frequency deviation is the difference betyveen the
instantaneous frequency of the modulated radio frequency signal and the‘cafrrier frequency.

8.3.2 Maximum permissible frequency deviation

8.3.2.1 Method of measurement

The freqxency deviation shall be measured at the output with the transmitter connegted to an
artificial antenna (see 6.4) and tuned to channel 16, by mMeans of a deviation meter capable of
measuring the maximum deviation, including that duexto any harmonics and intermpdulation
products|which may be generated in the transmitter

The modrjlation frequency shall be varied between 100 Hz and 3 kHz. The level off this test
signal shall be 20 dB above the level which;produces normal test modulation (see T.B). This
test shallbe carried out with the output power switch set at both maximum and minimum.

8.3.2.2 Limits

The maximum frequency deviation’ shall be +5 kHz.

8.3.3 Reduction of frequency deviation at modulation frequencies above 3 kHz
8.3.3.1 Method of ‘measurement

The trangmitter shall operate under normal test conditions (see 6.12) connected to & load as
specified|in 6.4

The trangmitter shall he modulated by the normal test modulation (an [2) ’2) andltuned to
channel 16. With the input level of the modulation signal being kept constant, the modulation
frequency shall be varied between 3 kHz and 25 kHz and the frequency deviation shall be
measured.

8.3.3.2 Limits

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, as shown in Figure 1.

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 dB) against modulation
frequency, starting at the point where the modulation frequency is 6 kHz and the frequency
deviation is £1,5 kHz and inclined at 14 dB/octave, with the frequency deviation diminishing
as the modulation frequency increases, as shown in Figure 1 as far as practicable.
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8.4 Sensitivity of the modulator, including microphone
8.4.1 Definition

This characteristic expresses the capability of the transmitter to produce sufficient modulation
when an audiofrequency signal corresponding to the normal mean speech level is applied to
the microphone.

8.4.2 Method of measurement

An acoustic signal with a frequency of 1 kHz and a sound level of 94 dB(A) shall be applied to
the microphone. The resulting deviation shall be measured. This test shall be repeated at
frequencies of 300 Hz and 500 Hz.

8.4.3 Limits

The resulting frequency deviation shall be between +2,5 kHz and +4,5 kHz.

8.5 Auydiofrequency response
8.5.1 Definition

The audipfrequency response is the frequency deviation of the-transmitter as a function of the
modulating frequency.

8.5.2 Method of measurement

A modulating signal at a frequency of 1 kHz shall be applied to the transmitter| and the
deviation| shall be measured at the output. Theé audio input level shall be adjusted so that
the frequency deviation is £1 kHz. This is thewreference point in Figure 2 (1 kHz corfesponds
to 0 dB).

The modulation frequency shall then, be varied between 300 Hz and 3 kHz, with the¢ level of
the audidfrequency signal being kept/constant and equal to the value specified above.

8.5.3 Limit

The audipfrequency response shall be within +1 dB and -3 dB of a 6 dB/octave ling passing
through the referenceaint (see Figure 2).

8.6 Aydiofrequency harmonic distortion of the emission

8.6.1 Definition

The harmonic distortion of the emission modulated by any audiofrequency signal 1s defined as
the ratio, expressed as a percentage, of the root mean square (r.m.s.) voltage of all the
harmonic components of the fundamental frequency to the total r.m.s. voltage of the signal
after linear demodulation.

8.6.2 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. This test shall be carried
out with the output power switch at both maximum and minimum.

8.6.2.1 Normal test conditions

Under normal test conditions (see 6.12), the RF signal shall be modulated successively at
frequencies of 300 Hz, 500 Hz and 1 kHz with a constant modulation index of 3.
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The distortion of the audiofrequency signal shall be measured at all the frequencies specified
above.

8.6.3 Limits

The harmonic distortion shall not exceed 10 %.

8.7 Adjacent channel power
8.71 Definition

The adjacent channel power is that 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 prpduced by the modulation hum and noise of the transmitter.

8.7.2 Method of measurement

The adjagent channel power can be measured with a power measuring réceiver which [conforms
to annex B (referred to in 8.7.2 and annex B as the “receiver’)- IFTU-R Recommendation
SM.332-4:

a) the tnansmitter shall be operated with the output power swifch at maximum undér normal
test qonditions. The output of the transmitter shall be linked to the input of the {receiver”
by a ponnecting device such that the impedance presented to the transmitter is p0 Q and
the Igvel at the “receiver” input is appropriate;

b) with the transmitter unmodulated, the tuning of*the “receiver” shall be adjusted [so that a
maximum response is obtained. This is the 0.dB response point. The “receiver” attenuator
setting and the reading of the meter shall be\recorded;

c) the tdning of the “receiver” shall be adjusted away from the carrier so that the “rgceiver” —
6 dB |[response nearest to the transmitter carrier frequency is located at a displacement
from the nominal carrier frequency*of17 kHz;

d) the transmitter shall be modulated with 1,25 kHz at a level which is 20 dB higher|than that
requifed to produce +3 kHz deyiation;

e) the “neceiver” variable attenuator shall be adjusted to obtain the same meter reading as in
step b) or a known relation to it;

f) the ratio of adjacent channel power to carrier power is the difference between the
attenpator settings\in steps b) and e), corrected for any differences in the readihg of the
meter;

g) the measurement shall be repeated with the “receiver” tuned to the other side of the
carrier.

The measurement may be made with the transmitter modufated withr normat test modulation,
in which case this fact shall be recorded with the test results.

8.7.3 Limits

The adjacent channel power shall not exceed a value of 70 dB below the carrier power of the
transmitter without any need to be below 0,2 pyW.

8.8 Conducted spurious emissions conveyed to the antenna
8.8.1 Definition

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 band emissions.
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8.8.2 Method of measurement

Conducted spurious emissions shall be measured with the unmodulated transmitter connected
to the artificial antenna (see 6.4).

The measurements shall be made over a range from 9 kHz to 2 GHz, excluding the channel
on which the transmitter is operating and its adjacent channels.

The measurements for each spurious emission shall be made using a tuned radio measuring
instrument or a spectrum analyzer.

8.8.3 Limit

The powgr of any conducted spurious emission on any discrete frequency shall‘ndt exceed
0,25 pWw.

8.9 Transient frequency behaviour of the transmitter
8.9.1 Definitions

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 RF output power
is switched on and off (see Figure 4).

t agcording to the method of measurement described’in 8.10.2 the switch-on ipstant ¢,
ol a transmitter is defined by the condition when the output power, measurgd at the

antenna terminal, exceeds 0,1 % of the nominal power;

on

t period of time starting at ¢, and finishing@gcording to Table 2;
ty period of time starting at the end of t;.and finishing according to Table 2;

tos s\yitch-off instant defined by the condition when the nominal power falls below 0,1 % of
the nominal power;

ts period of time that finishing at'#, s and starting according to Table 2.

Table 2'—'Transmitter transient timing (ms)

t, 5,0
t, 20,0
t, 5,0

NOTE 1 During the periods t, and t; the frequency difference should not exceed the value of|1 channel
separation|

NOTE 2 [Ouringthe period t the frequency difference should not exceed the value of half a channel separation.

8.9.2 Method of measurement

Two signals shall be connected to the test discriminator via a combining network (see 6.1).
The transmitter shall be connected to a 50 Q power attenuator.

A test signal generator shall be connected to the second input of the combining network.
The test signal shall be adjusted to the nominal frequency of the transmitter.

The test signal shall be modulated by a frequency of 1 kHz with a deviation of £25 kHz.
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The test signal level shall be adjusted to correspond to 0,1 % of the power of the transmitter
under test measured at the input of the test discriminator. This level shall be maintained
throughout the measurement.

The amplitude difference (ad) and the frequency difference (fd) (see Figure 3) output of the
test discriminator shall be connected to a storage oscilloscope.

The storage oscilloscope shall be set to display the channel corresponding to the (fd) input up
to £25 kHz.

The storage oscilloscope shall be set to a sweep rate of 10 ms/division and set so that the
triggering occurs at one division from the left edge of the display.

The disp

The stor

ay shall show the 1 kHz test signal continuously.

amplitude difference (ad) input at a low input level, rising.

The tran
and a pig

The resu
output w
the pictu
transmitt

The mom

The peri
template

The resu
The trang

The stora
differenc
1 divisior]

The trans

Emitter shall then be switched on, without modulation, to(produce the trig
ture on the display.

It of the change in the ratio of power between the test signal and the tr
II, due to the capture ratio of the test discriminator, produce two separate
re, one showing the 1 kHz test signal, the.other the frequency differeng
br versus time.

ent when the 1 kHz test signal is completely suppressed is considered to pr

pds of time t; and t, as defined_in~Table 2 shall be used to define the ap

t shall be recorded as frequency difference versus time.

mitter shall remain_switched on.

b (ad) inpufsat a high input level, decaying and set so that the triggering
from the.right edge of the display.

mitter shall then be switched off.

hge oscilloscope shall then be set to trigger on the channel corresponding to the

jer pulse

ansmitter
sides on
e of the

bvide £,

propriate

ge oscilloscope-shall be set to trigger on the channel corresponding to the amplitude

bccurs at

The moment when the 1 kHz test signal starts to rise is considered to provide f .

The period of time t; as defined in Table 2 shall be used to define the appropriate template.

The result shall be recorded as frequency difference versus time.

8.9.3

Limits

During the periods of time t; and t; the frequency difference shall not exceed +25 kHz.

The frequency difference after the end of t, shall be within the limit of the frequency error
given in 8.1.

During th

e period of time t, the frequency difference shall not exceed 12,5 kHz.
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Before the start of 3 the frequency difference shall be within the limit of the frequency error
given in 8.1.

8.10 Residual modulation of the transmitter
8.10.1 Definition
The residual modulation of the transmitter is the ratio, in dB, of the demodulated RF signal in

the absence of wanted modulation, to the demodulated RF signal produced when the normal
test modulation is applied.

8.10.2 Method of measurement

The normal test modulation defined in 6.3 shall be applied to the transmitter, [The high
frequency signal produced by the transmitter shall be applied, via an appropriate| coupling
device, t¢ a linear demodulator with a de-emphasis network of 6 dB/octave. The\ime|constant
of this dg-emphasis network shall be at least 750 ps.

Precautigns shall be taken to avoid the effects of emphasizing the. low audiofregquencies
produced by internal noise.

The signal shall be measured at the demodulator output using an r.m.s. voltmeter.

The modulation shall then be switched off and the level .of the residual audiofrequency signal
at the output shall be measured again.

8.10.3 Limit

The resiqual modulation shall not exceed —40.dB.

8.11 Frequency error (DSC signal)
8.11.1 Pefinition

The frequency error for the B-state and the Y-state is the difference between the measured
frequency from the demodulator and the nominal values.

8.11.2 Method of measurement

The trangmitter shall"be connected to the artificial antenna as specified in 6.4 and a suitable
FM demddulator."Fhe transmitter shall be set to channel 70.

The trangmitter shall be set to transmit a continuous B-state or Y-state.

The measurement shall be performed by measuring the demodulated output, for both the
continuous B-state and Y-state.

The measurements shall be carried out under normal test conditions (see 6.12) and extreme
test conditions (see 6.13.1 and 6.13.2 applied simultaneously).

8.11.3 Limits

The measured frequency from the demodulator at any time for the B-state shall be within
2 100 Hz £ 10 Hz and for the Y-state within 1 300 Hz £ 10 Hz.
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8.12 Modulation index for DSC
8.12.1 Definition

This test measures the modulation index in the B and Y states.

8.12.2 Method of measurement

The transmitter shall be set to transmit continuous B and then Y signals. The frequency
deviations shall be measured.

8.12.3 Limits

The modfiTation index shall be 2,0 £ 10 %.

8.13 Modulation rate for DSC
8.13.1 Pefinition

The modylation rate is the bit stream speed measured in bits per second.

8.13.2 Method of measurement

The trangmitter shall be set to transmit continuous dot pattetn.

The RF output terminal of the transmitter, via a suitable attenuator, shall be connected to a
linear FM demodulator. The output of the demodulater shall be limited in bandwidth|by a low
pass filter with a cut-off frequency of 1 kHz and a.slope of 12 dB/octave.

The frequency of the output shall be measuréed.

8.13.3 Limits
The frequiency shall be 600 Hz £.30:% 107° corresponding to a modulation rate of 1 200 baud.
8.14 Testing of generated_ call sequences

8.14.1 Pefinition

Generatgd call séquences are calls which comply with the requirements ¢f ITU-R
Recommegndation M.493-10.

8.14.2 Meéthod of measurement

The output of the transmitter shall be suitably connected to an apparatus for decoding and
printing out the information content of the call sequences generated by the equipment.

The transmitter shall be set to transmit DSC calls as specified in annex A.

8.14.3 Requirement

The requirements of ITU-R Recommendation M.493-10 regarding message composition and
content shall be met.

The generated calls shall be analyzed with the calibrated apparatus for correct configuration
of the signal format, including time diversity.
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It shall be verified that, after transmission of a DSC call, the transmitter re-tunes to the
original channel. However, in the case of a distress call, the transmitter shall tune to
channel 16 and automatically select the maximum power.

The telecommands used and the channels tested for switching shall be stated in the test

report.

9 Radiotelephone receiver

9.1 Harmonic distortion and rated audiofrequency output power

9.1.1

The hari
percenta
audiofred

The rate
maximun
met.

9.1.2

Test sign
equal to
(see 6.3
in6.1.

For each
obtain, i
audiofred

Definition

nonic distortion at the receiver output is defined as the ratio, expresy
je, of the total r.m.s. voltage of all the harmonic components ofthe m
uency to the total r.m.s. voltage of the signal delivered by the receivér:

power available at the output, for which all the requirements of this star

Methods of measurement

als at levels of +60 dBpV (e.m.f.) and +1004dByV (e.m.f.), at a carrier f
the nominal frequency of the receiver and modulated by the normal test m
shall be applied in succession to the receiver input under the conditions

measurement, the receiver's audigfrequency volume control shall be set
n a resistive load which simulates the receiver's operating load, t
uency output power (see 9.11). The value of this load shall be state

manufaciurer.
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9.1.3
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- 2Wi

rmal test conditions (see 6.12) the test signal shall be modulated succes
00 Hz and 1 kHz with a constant modulation index of 3 (ratio between the f
and the modulation frequency). The harmonic distortion and audiofrequen
all be measured at all the frequencies specified above.

| imits

audiofrequency output power shall be at least:

ed as a
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0 audiofrequency output power is the value stated by the manufacturer o be the

dard are

requency
odulation
specified

so as to
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1 by the

sively at
requency
Cy output

n a loudspeaker;

— 1 mW in the handset earphone.

The harmonic distortion shall not exceed 10 %.

9.2 Audiofrequency response

9.2.1

Definition

The audiofrequency response is defined as the variation in the receiver's audiofrequency
output level as a function of the modulation frequency of the radio frequency signal with

constant

deviation applied to its input.
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9.2.2 Method of measurement

A test signal of +60 dBpV (e.m.f.), at a carrier frequency equal to the nominal frequency of the
receiver and modulated with normal test modulation (see 6.3) shall be applied to the receiver
antenna port under the conditions specified in 6.1.

The receiver's audiofrequency power control shall be set so as to produce a power level equal
to 50 % of the rated output power (see 9.1). This setting shall remain unchanged during the
test.

The frequency deviation shall then be reduced to +1 kHz and the audio output is the reference
point in Figure 5 (1 kHz corresponds to 0 dB).

The frequency deviation shall remain constant while the modulation frequency)js varied
between [300 Hz and 3 kHz and the output level shall then be measured.

The megsurement shall be repeated with a test signal at frequencies-1,5kHz above and
below the nominal frequency of the receiver.

9.2.3 Limits

The audjofrequency response shall not deviate by more d¢han +1dB or -3 dB from a
characteristic giving the output level as a function of the audiofrequency, decrelasing by
6 dB/octave and passing through the measured point at A;kHz (see Figure 5).

9.3 Maximum usable sensitivity
9.3.1 Definition

The max|mum usable sensitivity of the recgéiver is the minimum level of the signal (p.m.f.) at
the nomipal frequency of the receiver which, when applied to the receiver input with normal
test modulation (see 6.3), will produce:

— in all cases, an audiofrequency output power equal to 50 % of the rated output pqwer (see
9.1); and

— a Signal + Noise + Distortion to Noise + Distortion (SINAD) ratio of 20 dB, measufed at the
receiyer output through’a psophometric telephone filtering network such as degcribed in
ITU-T| Recommendation P.53.

9.3.2 Method(of measurement

A test signal'at'a carrier frequency equal to the nominal frequency of the receiver, modulated
by the pormal test modulation (see 6.3) shall be applied to the receiver ipput. An
audiofrequency Toad and a measuring instrument for measuring SINAD ratio (through a
psophometric network as specified in 9.3.1) 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, using
the psophometric network and with the receiver's audiofrequency power control 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.

The measurements shall be made under normal test conditions (see 6.12) and under extreme
test conditions (see 6.13.1 and 6.13.2 applied simultaneously).

A receiver output power variation of +3 dB relative to 50 % of the rated output power may be
allowed for sensitivity measurements under extreme test conditions.
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9.3.3 Limits

The maximum usable sensitivity shall not exceed +6 dBpyV (e.m.f.) under normal test
conditions and +12 dBpV (e.m.f.) under extreme test conditions.

9.4 Co-channel rejection
9.4.1 Definition

The co-channel rejection is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at the nominal frequency of the receiver.

9.4.2 Method of measurement

The two input signals shall be connected to the receiver via a combining network (see 6.1).
The wanfed signal shall have normal test modulation (see 6.3). The unwanted,'Signal shall be
modulategd by 400 Hz with a deviation of +3 kHz. Both input signals shall*pe at thg nominal
frequency of the receiver under test and the measurement repeated forydisplacements of the
unwanted signal of +3 kHz.

The wanted input signal shall be set to the value corresponding.to the measured maximum
usable sensitivity (see 9.3).

The amgplitude of the unwanted input signal shall then be adjusted until the SINAD ratio
(psophometrically weighted) at the output of the receiver is reduced to 14 dB.

The co-ghannel rejection ratio shall be expressed as the ratio in dB 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.

9.4.3 Limit

The co-channel rejection ratio shallkbe between —10 dB and 0 dB.

9.5 Adjacent channel selectivity

9.5.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver to feceive a
wanted modulatéd)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.

9.5.2

The two input signals shall be applied to the receiver input via a combining network (see 6.1).
The wanted signal shall be at the nominal frequency of the receiver and shall have normal
test modulation (see 6.3). The unwanted signal shall be modulated by 400 Hz with a deviation
of +3 kHz, and shall 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. The amplitude of the unwanted input signal shall then be adjusted until the SINAD
ratio at the receiver output, psophometrically weighted, is reduced to 14 dB. The measure-
ment shall be repeated with 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 value of the ratios in dB for
the upper and lower adjacent channels of the level of the unwanted signal to the level of the
wanted signal.
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The measurements shall then be repeated under extreme test conditions (see 6.13.1 and
6.13.2 applied simultaneously) with the wanted signal set to the value corresponding to the
maximum usable sensitivity under these conditions.

9.5.3 Limits

The adjacent channel selectivity shall be not less than 70 dB under normal test conditions and
not less than 60 dB under extreme test conditions.

9.6 Spurious response rejection

9.6.1 Definition

The spurjous response rejection is a measure of the capability of the receiver to disgcriminate
between |[the wanted modulated signal at the nominal frequency and an unwanied’|signal at
any other frequency at which a response is obtained.

9.6.2 Method of measurement

Two inpuft signals shall be applied to the receiver input via a combining-network (see [6.1). The
wanted dignal shall be at the nominal frequency of the receiver/and shall have ngrmal test
modulation (see 6.3).

The unwanted signal shall be modulated by 400 Hz with asdéviation of +3 kHz.

The wanied input signal level shall be set to the value\corresponding to the maximuLn usable
sensitivity. The amplitude of the unwanted input\signal shall be adjusted to an e.m.f.
of +86 dBuV. The frequency shall then be sweptiover the frequency range from 190 kHz to
2000 MHz.

At any frequency at which a response is“obtained, the input level shall be adjusted| until the
SINAD r3gtio psophometrically weighted,is reduced to 14 dB.

The spurious response rejectian,ratio shall be expressed as the ratio in dB betyeen the
unwanted signal and the wanted signal at the receiver input when the specified redquction in
the SINAD ratio is obtaineds

9.6.3 Limit

At any frequency séparated from the nominal frequency of the receiver by more thap 25 kHz,
the spuripus response rejection ratio shall be not less than 70 dB.

9.7 Infermodulation response

9.7.1 Definition

The intermodulation response is a measure of the capability of a receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of two or more
unwanted signals with a specific frequency relationship to the wanted signal frequency.

9.7.2 Method of measurement

Three signal generators, A, B and C shall be connected to the receiver via a combining
network (see 6.1). The wanted signal, represented by signal generator A shall be at the
nominal frequency of the receiver and shall have normal test modulation (see 6.3). The
unwanted signal from signal generator B shall be unmodulated and adjusted to the 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.
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The wanted input signal shall be set to a value corresponding to the maximum usable
sensitivity. The amplitude of the two unwanted signals shall be maintained equal and shall be
adjusted until the SINAD ratio at the receiver output, psophometrically weighted, is reduced to
14 dB. The frequency of signal generator B shall be adjusted slightly to produce the maximum
degradation of the SINAD ratio. The level of the two unwanted test signals shall be readjusted
to restore the SINAD ratio of 14 dB. The intermodulation response ratio shall be expressed as
the ratio in dB between the two unwanted signals and the wanted signal at the receiver input,
when the specified reduction in the SINAD ratio is obtained.

9.7.3 Limit

The intermodulation response ratio shall be greater than 68 dB.

9.8 Blpcking or desensitization
9.8.1 Definition

Blocking|is a change (generally a reduction) in the wanted output power of the recegiver or a
reduction of the SINAD ratio due to an unwanted signal on another freqaency.

9.8.2 Method of measurement

Two inpyt signals shall be applied to the receiver via a combining network (see 6.1). The
modulated wanted signal shall be at the nominal frequency of the receiver and shall have
normal test modulation (see 6.3). Initially, the unwantedysignal shall be switched off and the
wanted sfjgnal set to the value corresponding to the maximum usable sensitivity.

The output power of the wanted signal shall be adjusted, where possible, to 50 % of the rated
output power and in the case of stepped volume controls, to the first step that prqvides an
output ppwer of at least 50 % of the ratedi‘output power. The unwanted signal|shall be
unmodulated and the frequency shall be~swept between +1 MHz and +10 MHz, jand also
between |-1 MHz and —-10 MHz, relativesto the nominal frequency of the receiver. The input
level of the unwanted signal, at all frequencies in the specified ranges, shall be so|adjusted
that the ynwanted signal causes:

a) aredpction of 3 dB in the output level of the wanted signal; or

b) a reduction to 14 dB,of:'the SINAD ratio at the receiver output using a psophometric
telephone filtering network such as described in ITU-T Recommendation P.53 whichever
occutls first. This level shall be noted.

9.8.3 Limit

The blogking Hevel for any frequency within the specified ranges, shall be not less than
90 dBuVienm f) _except at frequencies on which spurious responses are found (see D.6).

9.9 Spurious emissions
9.9.1 Definition

Spurious emissions from the receiver are components at any frequency, present at the
receiver input port.

The level of spurious emissions shall be measured as the power level at the antenna.

9.9.2 Method of measuring the power level

Spurious emissions shall be measured as the power level of any discrete signal at the input
terminals of the receiver. The receiver input terminals are connected to a spectrum analyzer
or selective voltmeter having an input impedance of 50 Q and the receiver is switched on.
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If the detecting device is not calibrated in terms of power input, the level of any detected
components shall be determined by a substitution method using a signal generator.

The measurements shall extend over the frequency range of 9 kHz to 2 GHz.

9.9.3 Limit

The power of any spurious emission shall not exceed 2 nW at any frequency in the range
between 9 kHz and 2 GHz.

9.10 Receiver residual noise level

9.10.1 Definition

The rece|ver residual noise level is defined as the ratio, in dB, of the audiofrequency|power of
the noisg and hum resulting from spurious effects of the power supply system_ or from other
causes, o the audiofrequency power produced by a high-frequency signal{of avergge level,

modulated by the normal test modulation and applied to the receiver input)

9.10.2 Method of measurement

A test signal with a level of +30 dBuV (e.m.f.) at a carrier frequency equal to thg nominal
frequency of the receiver, and modulated by the normal test modulation specified in .3, shall
be appligd to the receiver input. An audiofrequency load\shall be connected to the output
terminalg of the receiver. The audiofrequency power coftrol shall be set so as to prqduce the

rated output power level conforming to 9.1.

The output signal shall be measured by an r.m¢s~“voltmeter having a —6 dB bandwjdth of at
least 20 kHz. The modulation shall then be switched off and the audiofrequency ougput level

measured again.

9.10.3 Limit

The recejver residual noise level-shall not exceed —40 dB.

9.11 Squelch operation
9.11.1 Pefinition

The purpose of the_squelch facility is to mute the receiver audio output signal when|the level

of the signal at thejreceiver input is less than a given value.

9.11.2 Method of measurement

a)

With the squelch Tacility switched off, a test signal of +30 dBuV (e.m.f.), at a carrier
frequency equal to the nominal frequency of the receiver and modulated by the normal
test modulation specified in 6.3, shall be applied to the input terminals of the receiver. An
audiofrequency load and a psophometric filtering network shall be connected to the output
terminals of the receiver. The receiver's audiofrequency power control shall be set so as
to produce the rated output power defined in 9.1.

The output signal shall be measured with the aid of an r.m.s. voltmeter.

The input signal shall then be suppressed, the squelch facility switched on and the
audiofrequency output level measured again.

With the squelch facility switched off again, a test signal modulated by the normal test
modulation shall be applied to the receiver input at a level of +6 dBuV (e.m.f.) and the
receiver shall be set to produce 50 % of the rated output power.

The level of the input signal shall then be reduced and the squelch facility shall be
switched on.
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The input signal shall then be increased until the above-mentioned output power is
reached.

The SINAD ratio and the input level shall then be measured.

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 applied to
the receiver input at a level of +6 dBuV (e.m.f.), and the receiver shall be adjusted to give
50 % of the rated audio output power.

The level of the input signal shall then be reduced and the squelch facility shall be
switched on at its maximum position and the level of the input signal increased until the
output power again is 50 % of the rated audio output power.

9.11.3 Limits

Under the conditions specified in 9.11.2 a), the audiofrequency output power shathnagt exceed
—40 dB relative to the rated output power.

Under the conditions specified in 9.11.2 b), the input level shall not exceed +6 dBuY (e.m.f.)
and the $INAD ratio shall be at least 20 dB.

Under the conditions specified in 9.11.2 ¢), the input signal shall @ot"exceed +6 dBuY (e.m.f.)
when the| control is set at maximum.

9.12 Squelch hysteresis
9.12.1 Pefinition

Squelch hysteresis is the difference in dB betweén the receiver input signal levels|at which
the squelch opens and closes.

9.12.2 Method of measurement

If there [s any squelch control on.the exterior of the equipment it shall be plaged in its
maximum muted position. With thelsquelch facility switched on, an unmodulated input signal
at a carrler 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 jncreased at the level just opening the squelch. This input 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.

9.12.3 Limit

The squglich hysteresis shall be between 3 dB and 6 dB.

9.13 Multiple watch characteristic
9.13.1 Definition

The scanning period is the time between the start of two successive samples of the priority
channel in the absence of a signal on that channel.

The dwell time on the priority channel is the time between the start and finish of any sample
of the priority channel in the absence of a signal on that channel.

The dwell time on the additional channel is the time between the start and finish of any
sample of the additional channel.
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9.13.2 Method of measurement

The equipment shall be adjusted to scan the priority channel and one additional channel.

The squelch shall be operational and so adjusted that the receiver just mutes on both the
channels.

A test signal at the carrier frequency equal to the nominal frequency of the additional channel
of the receiver, modulated by the normal test modulation (see 6.3) shall be connected to the
receiver via a combining network (see 6.1). A second test signal with a frequency equal to
the nominal frequency of the priority channel having no modulation shall be connected to the
receiver via the other input of the combining network. The level of the two test signals shall be
+12 dBpVy-(emm)attheTeceivermput:

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 ds, starteqd and the
output olyserved on the oscilloscope. The gap between and the duration, of the audio bursts
shall be measured. Now the test signal on the priority channel shall bg) switched on and the
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 and repeated where it is a duplex channel.

The measurements shall be made under normal and under-ektreme test conditions.

9.13.3 Limits

The scanning period shall not exceed 2 s.
The dwell time on the priority channel shall pot exceed 150 ms.

The dwell time on the additional channe}’shall be between 850 ms and 2 s as indicated by the
time of the gap between two output bursts.

10 Recepiver for DSC decoder

During all DSC decoder.tésts the equipment shall be set to scan the priority channel and the
maximum number of<additional channels available.

10.1 Maximum.usable sensitivity

10.1.1  Ppefinition

The maximum usable sensitivity of the receiver is the minimum level of the signal (e.m.f.) at
the nominal frequency of the receiver which when applied to the receiver input with a test
modulation will produce a bit error ratio of 10=2 .

10.1.2 Method of measurement
DSC standard test signal (see 6.8) containing DSC calls shall be applied to the receiver input.

The input level shall be 0 dBuV under normal test conditions (see 6.12) and +6 dBuV under
extreme test conditions (see 6.13.1 and 6.13.2 applied simultaneously).

The measurement shall be repeated under normal test conditions at the nominal carrier
frequency 1,5 kHz.

The bit error ratio in the decoder output shall be determined as described in 6.9.
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10.1.3 Limits

The bit error ratio shall be equal to or less than 10-2 .

10.2 Co-channel rejection
10.2.1 Definition

The co-channel rejection is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at the nominal frequency of the receiver.

10.2.2 Method of measurement

The two|input signals shall be connected to the receiver input terminal via @ -combining
network |(see 6.1). The wanted signal shall be the DSC standard test signal (see 6.8)
containing DSC calls. The level of the wanted signal shall be +3 dBuyV. The, unwanted signal
shall be modulated by 400 Hz with a deviation of +3 kHz. Both input sighals shall pe at the
nominal frequency of the receiver under test and the measurementcshall be repgeated for
displacements of the unwanted signal of up to +3 kHz.

The input level of the unwanted signal shall be -5 dBuV.
The bit efror ratio in the decoder output shall be determined as described in 6.9.

10.2.3 Limits

The bit efror ratio shall be equal to or less than 102

10.3 Adjacent channel selectivity
10.3.1 Pefinition

The adjacent channel selectivity \is~a measure of the capability of the receiver to feceive 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.

10.3.2 Method of measturement

The two|input signals shall be connected to the receiver input terminal via a combining
network (see 6.1).

The wanied signal shall be the DSC standard test signal (see 6.8) containing DSC galls. The
level of thexwanted Qignal shall he +3 dR!I\/ under normal test canditions and +9 dBUV under

extreme test conditions.

The unwanted signal shall be modulated to 400 Hz with a deviation of +3 kHz. The unwanted
signal shall be tuned to the centre frequency of the upper adjacent channel. The input level of
the unwanted signal shall be 73 dBuyV under normal test conditions and 63 dBuyV under
extreme test conditions.

The bit error ratio in the decoder output shall be determined as described in 6.9.

The measurement shall be repeated with the unwanted signal tuned to the centre frequency of
the lower adjacent channel.

The measurement shall be carried out under normal test conditions (see 6.12) and under
extreme test conditions (see 6.13.1 and 6.13.2 applied simultaneously).
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10.3.3 Limits

The bit error ratio shall be equal to or less than 10-2 .

10.4 Spurious response and blocking immunity
10.4.1 Definition

The spurious response and blocking immunity 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 with frequencies outside the pass band of
the receiver.

10.4.2 Method of measurement

The two|input signals shall be connected to the receiver input terminal via_a combining
network (see 6.1).

The wanfed signal shall be the DSC standard test signal (see 6.8) containing DSC galls. The
level of the wanted signal shall be +3 dBuV.

For the $purious response test, the unwanted signal shall bé unmodulated. The frequency
shall be yaried over the range 9 kHz to 2 GHz with the exception of the channel of the wanted
signal and its adjacent channels. The unwanted signal‘level shall be 73 dBy\{. Where
spurious [response occurs, the bit error ratio shall be determined.

For the plocking test, the unwanted signal shall_be unmodulated. The frequency]|shall be
varied bgtween —10 MHz and -1 MHz and also:between +1 MHz and +10 MHz relative to the
nominal frequency of the wanted signal. The unwanted signal shall be at a level of P3 dBpV.
Where blpocking occurs, the bit error ratio shallbe determined.

The bit efror ratio in the decoder output:shall be determined as described in 6.9.

10.4.3 Limits

The bit efror ratio shall be equal to or less than 102 .

10.5 Infermodulation response

10.5.1 Pefinition

The intermodulation response is a measure of the capability of the receiver to feceive a
wanted of two or
more un guency.

10.5.2 Method of measurement

The three input signals shall be connected to the receiver input terminal via a combining
network (see 6.1).

The wanted signal represented by signal generator A shall be at the nominal frequency of the
receiver and shall be the DSC standard test signal (see 6.8) containing DSC calls. 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.
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The input level of the unwanted signals shall be 68 dBuV.

The bit error ratio in the decoder output shall be determined as described in 6.9.

10.5.3

Limits

The bit error ratio shall be equal to or less than 10-2 .

10.6 Dynamic range

10.6.1
The dyna

radio freq
exceed g

10.6.2
A test {

consecut
alternate

The bit e

10.6.3

The bit e

10.7 Sp
10.7.1

Spurious
receiver

The leve

10.7.2

Spurious
terminalg
or select

Definition

juency input signal at which the bit error ratio in the output of the decoder.
specified value.

Method of measurement

ignal in accordance with the DSC standard test signat-(see 6.8) c

level of a
does not

ontaining

ve DSC calls, shall be applied to the receiver input. The level of the test signal shall

between 100 dBuV and 0 dBuV.

rror ratio in the decoder output shall be determined/asdescribed in 6.9.
| imit

rror ratio shall be equal to or less than 10=2"

urious emissions

Definition

emissions from the receiver are components at any frequency, prese
nput port.

of spurious emissiaons shall be measured as the power level at the antenna

Method of measuring the power level

emissionsishall be measured as the power level of any discrete signal at
of the receiver. The receiver input terminals are connected to a spectrum
ve Voltmeter having an input impedance of 50 Q and the receiver is switcheq

nt at the

the input
analyzer
on.

If the detecting device is not calibrated in terms of power input, the level of any detected

compone

nts shall be determined by a substitution method using a signal generator.

The measurements shall extend over the frequency range of 9 kHz to 2 GHz.

10.7.3 Limit

The power of any spurious emission shall not exceed 2 nW at any frequency in the range

between 9 kHz and 2 GHz.

10.8 Verification of correct decoding of various types of DSC calls

10.8.1 Definition

DSC call sequences are calls that comply with ITU-R Recommendation M.493-10.
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10.8.2 Method of measurement

The input terminal of the receiver shall be suitably connected to a calibrated apparatus for
generation of digital selective call signals.

DSC calls as specified in annex A shall be applied to the receiver.

10.8.3 Requirement

The requirements of ITU-R Recommendation M.493-10 regarding message composition and
content shall be met.

The decpded call sequences at the oufpuf of the receiver shall be examined fdr correct
technicallformat, including error-check characters.

When regeiver measurements are made by use of a printer or a computer{’a-check shall be
made to ensure accordance between printer output and display indication:

It shall ble verified that the equipment is capable of switching to a channel identified in the
DSC call

The teleqommands used and channels tested for switching shall be stated in the test[report.

10.9 Re¢action to VTS and AIS channel management DSC transmissions
10.9.1 Pefinition

VTS and|AIS channel management DSC transmissions are any DSC transmissions that are in
accordance with Recommendation ITU-R M@&25 or M.1371.

10.9.2 Method of measurement

The input terminal of the receiver'shall be connected as per 10.8.2. DSC polling and regional
channel management in accordance with Annex 3 of ITU-R M.1371-1 shall be applied to the
receiver.| A DSC transmissign of format specifier symbol 112 and then with 116, |category
symbol 103, and otherwise\similar to a distress call described in Table 4 of ITU-R M.493-10
shall alsg@ be made.

10.9.3 Requirement

The equipment shall not sound an alarm, display a message (an accurate, informativie display
is permigsible-but not required), transmit a response or suggest a transmitted response, lock
up, or re(qnirp operatar intervention

10.10 Simultaneous reception
10.10.1 Definition

Simultaneous reception is the ability of the unit to correctly receive DSC traffic and
radiotelephony traffic at the same time.

10.10.2 Method of measurement

The radiotelephone shall be set for operation on channel 16.

Two input signals shall be connected to the receiver input terminal via combining network
(see 6.1).
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The radiotelephone test signal shall be at a carrier frequency equal to the nominal frequency
of the receiver, modulated by the normal test modulation (see 6.3) shall be applied to the

receiver

input.

An audiofrequency load and a measuring instrument for measuring SINAD ratio (through a
psophometric network as specified in 9.3.1) shall be connected to the receiver output
terminals.

The radiotelephone test signal level shall be set for 20 dBuV.

The SINAD shall be measured with and without the presence of the DSC test signal.

The DSC

The bit efror ratio in the decoder output shall be determined as described in 6.9,
10.10.3 Limits

For radidtelephony operation the SINAD ratio shall be no less tham 20 dB in the prg
the DSC [test signal.

The DSC| bit error ratio shall be equal to or less than 10-2.

11 Elegtromagnetic compatibility

11.11

Conducted spurious emissions shall be determined as specified in IEC 60945 and ¢

the limits

11.1.2

Radiated
limits con

11.1.3

Tests fo
applicabl

Conducted spurious emission

contained therein.

Radiated spurious emission

spurious emissions shall be determined as specified in IEC 60945 and com
tained therein.

Immunity to _electromagnetic environment

immunity.to electromagnetic environment (conducted, radiated or tran
e shall'\be/performed as specified in IEC 60945.

standard test signal input level shall be 0 dBuV (see 6.8) containing DSC-calls.

sence of

omply to

ply to the

sient) as
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Figure 1 — Frequency deviation
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Figure 3 — Test set-up for measuring transient frequency behaviour
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Figure 4 — Storage oscilloscope view t;, t, and t;
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Annex A
(normative)

DSC calls

Table A.1 — DSC calls to ITU-R Recommendation M.493

Format specifier Category 1st telecommand Receive Transmit
(symbol No.)

Distress F3E/G3E simplex (100) X X
All ships Bistress Bistross-Ack—140} X

All ships Distress Distress Relay (112) X

All ships Urgency F3E/G3E simplex (100) X X
All ships Safety F3E/G3E simplex (100) X

Individual Urgency F3E/G3E simplex (100) X

Individual Safety F3E/G3E simplex (100) X

Individual Routine F3E/G3E simplex (100) X

Group Routine F3E/G3E simplex (100) X

2nd telecommand
Transmit anfl receive (126) No information

Table A.2 — DSC calls to ITU-R'Recommendation M.821

Expansion data specifie? Receive Transmit

100 Enhapced position resolution X X
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Annex B
(normative)

Power measuring receiver specification

B.1 IF filter
The IF filter shall be within the limits specified in Figure B.1:
dB
D4 90 D4
Close to Distanf
Carrier 26 D.S from cprrier
6 . D2
2 =,
D1 0 D1 HHz
IEC 736/03
Figure B.1 — IF filter specification
The selectivity chanacteristics shall maintain the following frequency separations [from the
nominal ¢entre frequency of the adjacent channel given in Table B.1.

Table B.1 - Selectivity characteristic

Frequency separation of filter curve from nominal centre frequency
of adjacent channel
kHz

D1 D2 D3

9,25

D4

8,0 13,25

The attenuation points shall not exceed the following tolerances:
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Table B.2 — Attenuation points close to carrier

Tolerance
kHz

D1 D2 D3 D4

+3,1 +0,1 -1,35 -5,35

Table B.3 — Attenuation points distant from carrier

Tolerance
kHz
D1 D2 D3 D4
+3,5 3,5 +3,5 32

mum attenuation of the filter outside the 90 dB attenuationpoints shall be e

greater than 90 dB.

B.2 Attenuation indicator

The atte

huation indicator shall have a minimum range of 80 dB and a reading ac

1 dB. With a view to future regulations, an attenuation’of 90 dB or more is recommen

B.3 R

MS value indicator

The instrument shall accurately indicateynon-sinusoidal signals in a ratio up to 10:1

the peak

value and the r.m.s. value.

B.4 Ogcillator and amplifier

The osci
adjacent

channel power”of a low-noise unmodulated transmitter, whose self-nois

negligible influence’on the measurement results, yields a measured value of <90 dB.

jual to or

curacy of
Hed.

between

lator and the amplifier shall be designed in such a way that measurement of the

e has a
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CA1

EN
cha

Annex C
(informative)

Summary of major differences of this standard
from existing regional standards

European Standard EN 301 025

301 025, Electromagnetic compatibility and Radio Spectrum Matters (ERM); Technical
racteristics and methods of measurement for VHF radiotelephone equipment for general

communications and associated equipment for Class “D” Digital Selective Calling (DSC).

C.2 American Standard RTCM Special Committee No 101

The nequirement for a dedicated channel 70 watchkeeping receiver for DSCcdedoder has
been|replaced by a channel 70 watchkeeping facility in order to permit alternatiye design
methods. This facility, however, is still required to achieve continuous,'DSC njonitoring
(except when the transmitter is in use). A new test has been addedyto test {hat DSC
reception is achieved simultaneously with radiotelephone reception.

The equirement for a Numeric Keypad has been replaced bysa more general means of
easily entering a MMSI to allow more flexibility in design.

The fequirement for the transmitter to work for 30 min continuously in the high power
transﬂt condition has been replaced by a period of 5 mih t0 permit the use of a Ipwer cost
transmitter. Facilities have also been added to limit transmission time to 5 min.

The requirement to protect information in volatile memories from interruptions in the power
supplly of up to 60 s duration has been removed @s’not being of practical benefit.

A requirement to transmit and receive enhanced position information with a distress call
has been added.

EMCrequirements have been added.

RTCM recommended minimum standards for Digital Selective Calling (DSC) epguipment

providing minimum distressiand safety capability.

The gingle tuneable receiver, capable of tuning to DSC or voice channels, is a¢ceptable
but provided that'continuous DSC monitoring is achieved.

The gall sequences do not include an All Ships (low power) routine call, but do include All
ships| Urgency and Safety calls. Routine calling to All Ships is expected to |create a
nuisapce to SOLAS shipping. A Group call is required to enable calling amongsi a group
of related vessels, There is no requirement to receive a geographical area cdll as the
minimum size area of 60 nautical miles by 60 nautical miles is not considered to be
relevant to VHF operation. There is no requirement to receive a duplex call in order that
equipment may be built without the expense of the duplex filter. There is also no
requirement to transmit the Unable to comply telecommand and automatic acknowledge-
ment is not required in order to avoid unnecessary traffic on channel 70.

There is no requirement for a distinction between alarms but all alarms are required to
automatically terminate after 2 min in order to limit the possible nuisance from unattended
moored vessels.

The capability to automatic switch to any channel identified in an incoming DSC call is a
requirement in order to simplify operation.

A display of DSC functions is a requirement to improve the user interface.

A requirement to transmit and receive enhanced position information with a distress call
has been added.

Test methods, environmental and EMC requirements are included.
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Recommended standards for equipment operating in high level

D.1 Introduction

electromagnetic environments

In some areas of the world, high power transmitters are located in close proximity to
navigable waterways which can produce large power levels ranging from typically —40 dBm

to —10 dH

areas in
desensiti

Equipme
test belo
in such €

Optional
to meet t

D2 M

lethod of measurement

m. This has been observed, for instance, in the New Orleans/Baton Rouge waterway
the USA. Such power levels generate in-band nonlinear reactions;”|such as
zation or intermodulation in the receiver input of greater severity’ than those
anticipated by the blocking and intermodulation tests of this standard.

ht intended for use in such areas is recommended to meet the‘requirements of the
v. Receivers meeting the requirements below should be capable of useful feception
nvironments better than 95 % of the time.

circuitry accessible by operator, for example a switched RF attenuator, may be used
he limits required by the test.

Four signal generators A, B, C, and D shall\b€ connected to the receiver via a combining

network
the radio

under test.

S$ignal generator A

$ignal generator B

RF combining
network

S$ignhal generator C

bs indicated in Figure D.1. Signaldevels specified are measured at the RF input of

Radio
equipment
under tegt

(see note (1)

Signal generator D

F = Optional filter (see note 2)

IEC 737/03

NOTE 1 Optional circuitry accessible by operator, for example a switched RF attenuator, may be used to meet

this standa

rd.

NOTE 2 Optional filters can be used to improve the spectral purity of the generated signals.

Figure D.1 — Method of measurement
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