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Recommendation T/R 34-01
(The Hague 1972, revised at Malaga-Torremolinos 1975, Stockholm 1977, Ostend 1979, Brussels 1980,
Innshruck 1981, Vienna 1982, Cannes 1983, Nice 1985, Odense 1986 and Copenhagen 1987)

SPECIFICATIONS FOR MARITIME MOBILE RADIO EQUIPENMENT )

Recommendaton proposed by the "Radiocommunications” Waorking Group T WG 3 (R

lFoexte of the vevised Recommendarion adopred by the Telecomumications™ Connission

“The Luropean Conference of Postal and Telecommunicatons Administratuons.

considering

() that within Europe there is an mcreasing volume of radio communications with coastal stations and of trade in
marrtime mobile radio equipment.

(h

that the different characteristics required for maritime mobile radio equipment in each country are causing serious

difficulties for Administrations and for the manufacturers of such equipment.

{c) that itis therefore highly desirable to harmonise the various national specifications within Europe. including the
methods of measurement. for maritime mobile radio equipment,

{dy that it is destrable for information on type approval tests carried out in the various countries to be exchanged
between the Administrations where the latter so request.

(¢} that mutual recognition of type approval certificates 1s the evident objective,

(f) that it 1s necessary to consider the technical characteristics of each of the categories of maritime mobile radio

equipment which have to comply with the Radio Regulations and the Convention {or the Safety of Life at Sea,

reconunends

I, that the CEPT members adopt and incorporate. as soon as is prachically feasible, the contents of the Annexes
to this Recommendation in their national specifications for maritime mobile radio equipment. It is. however,
acknowledged that the characteristics currently contamed in the Annexes are not necessarily sufficient to
constitute complete satisfactory specifications,

2. that work on harmomsing the various national specifications of the Member Administrations should proceed
as appears necessary.’

Annex I: Specifications for single-sideband radiotelephone transmitters and receivers in the maritime
mobile service operating i medium- and high-frequency bands

Annex 1T Specifications for radiotelephone transmitters and receivers in the maritime mobile service
operating in medium- and high-frequency bands

Annex [ Specifications for o watchkeeping radiotelephone recetver on the distress frequency
2182 kHz

Annex 1V Specifications for radiotelephone alarm generators

Annex V: Specifications for radiotelegraph alarm transmitters

Annex VI Environmental tests for marttime radio equipment

P Addional mformation concerning the current implensentation of this Reconunendation s provided 1o the Appendices.

Faion of Septomber 130 JORK
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Annex VI

Annex VI

Annex IX:
Annex X

Annex XI:

Annex X1

Annex XIHI:

Technical specifications for main receivers in t he maritime mobile service

Technical specifications for the maritime main transmitter

|
Technical specifications for the radiotelegraph auto alarm receiver
Technical specifications for narrow-band direct -printing tele gmph equipment for receiving
meteorological or navigational information (N AVTEX receiver)
Technical specifications for emergency position-indicating mdm beacons (EPIRBs) operat-
ing on the frequencies 121.5 MHz and 243 MEFz
Perf ‘<>1'mancc specifications for portable UHF radiotelephone equipment for on board
communications for sea-going ships
Performance specifications for equipment for the gc neration, transmission and reception
of digital selective calls in the maritime MF/H F and VHF mobile service
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Annex |

Specifications for single-sideband
radiotelephone transmitters and receivers in
the maritime mobile service operating in
medium- and high-frequency bands

’\"/}I(Y .
Text approved by the " Telecommunications Commission at Stockholm (1977 amended at Ostend (1979), Innshruck (1981
Vienna (19823 and Nice (1985).
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I INTRODUCTION

These specifications set out the minimum characteristics required for single-sideband radiotelephone
transmitters and receivers used on board ships and operating in the medium- and high-frequency bands
allocated to the m'u‘ézimc mobile service by the Radio Regulations. The characteristics take into account
the provisions of the Radio Regulations and the Convention for the Safety of Life at Sea (1974).

2. GENERAL CONDITIONS
2.1 Construction
20T The mechanical and electrical construction and finish of the equipment shall conform in all respects with

good engineering practice and the equipment shall be suitable for use on board ships at sea.
212 All controls shall be of sufficient size to enable the usual control functions to be performed and the number
of controls shall be the minimum necessary for satisfactory operation.
All controls, mstruments, monitoring devices and input/output points shall be clearly indicated. A label
ndicating the type of equipment submitted for the type approval tests shall be affixed to the equipment
$0 as to be clearly visible in the normal operating position.

ad

214 Full technical documentation shall be provided with the equipment.

205 Measures shall be taken to ensure correct operation when duplex is used and precautions shall be taken
to prevent harmful electrical or acoustic feedback which might produce a build-up of oscillations,

2.1.6. All parts of the equipment to be checked during inspection or maintenance operations shall be i"cudily
accessible. The components shall be readily identifiable either frorm markings on the equipment or from its
technical description.

2.7, The brightness of any equipment lighting which might impair navigation shall be capable of being reduced
to zero.

2.2, Controls (General)
221 The transmission and reception frequencies shall be capable of being selected independently of cach other.

2220 Aswitch shall be provided for changing over the equipment from reception to transmission and vice versa
without it being necessary to use any other control. If manual switching is used. the control for the switching
device shall be lomtci on the microphone or the telephone handset. When this switch is in the released
position, the equipment shall be in reception mode

223, Whatever the E'rcqucncy on which the transmitter 1 operating, it shall be capable of being made ready o
operate on any other frequency in the same maritime mobile service band within no more than 15 seconds.

Where transmitters are designed to operate i two or more maritime mobile service bands, 2 maximum

30 seconds may ballowed as the time necessary to change from Operating in one maritime mobile service

Em 1d to operating on any chosen frequency in another band covered by the transmitter and allocated 1o

this a‘crucc However. the time allowed {or switching the transmitter from operation on any given {requency

i any of the bands which it can cover. to operation on 2,182 kiHz shall in no case be more than 13 seconds.

These requirements shall also be fulfilled by the receiver.
Nore. Ttis desiruble 1o reduce this time to 15 seconds and the Administrations should encourage the development of
cquipment which will enable the time of 15 seconds to be adopted in the specifications as quickly as possible,

2.2.4. Markings shall be provided for identifving all the settings and controls necessary to make the transmitter
and recerver ready Lo operate on 2,182 kHz. so that this operation can easily be performed.

225 Markings shall be provided for identifving all the settings and controls necessary to make the transmitter
and receiver ready to operate on 2182 k2. so that this operation can easily be performed.

Feition ot Sepuember 15
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Safety precautions

taken o protect the equi pi
i

11

prevent damage toy the egu

davmage that el arise

SOHETCL.

Measures shall be taken o ensure that the accessible parts of the cyuipment ave carvthed. but this shall not

result i any terminad of the clectrical power source bemny curthed.

Al components und wiring in which the DC or AC voltage (other than radio-frequency voltage) prod uce.
singlv or i combination. a peik voltage in excess of Mrvolts, shall he protected avainst any aceidental aceess
and shall automaucally be isolated from all electrical power sources if the protective covers are remaoved.
Alternavvelv, the equipment shall be constructed m such o way as (o prevent aceess 1o components
operating at such voltages unless an uppropriate ool s used such as a nut-spanner or screwdriver.
Conspicuous warning labels shall be affixed both mside the equipment and on the protective covers,

The informaton i any memory system shall be preserved for at least ten seconds in the event of any power

Cut.

Classes of emission and frequencies

Classes of emission

The equipment shall permit transmission, reception or both transmission and reception in the upper

sideband. of signals in all the following classes of emission:

13k single-sideband telephony where the carrier power is at least 40 dB lower than the peak envelope
power;

H3E  single-sidebund telephony where the carrer power is 4.5 to 6 dB lower than the peak envelope

power.
The recerver shall also permit the reception of signals in the following classes of emission:
A3E double-sideband telephony with Tull carrier:
R3E  single-sideband telephony with reduced carrier.

The transmitter may also permit the transmission ol signals i the R3E class of emission i the upper
sideband. with reduced carrier (carrier 16 to 20 dB lower than the peak envelope power).

The frequencies shall be designated by the value of the carrier which shall be indicated on the equipment.

Frequency hands

Mediume-frequency bands

The equipment shall permit transmission. reception or both transmission and reception in the appropriate
frequency bands between 1,605 kHz and 4.000 kHz allocated to the maritime mobile service by the Radio
Regulations.

Nore In Region [ the medium-frequencey bands atlocated to the mariime mobile service extend only as Tur as 3.800 k117,
In Region 3. these bands exiend 1o 3900 kM7 annd 0 Region 2 1o 4.000 kKHz.

High-frequency bands

The equipment shall permit transmission, reception or both transmission and reception in the appropriate
frequency bands between 4 MFy and 28 M Hz altocated 1o the mariime mobile service by the Radio
Regulations.

Feshall be possible to switeh by means of o =imgle operation from one class of emission to any other for

which the transmitter is desiened

i Donre vt aemgan
UIUCT exirene

L |
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3.2, Test power source

During type approval tests, the equipment’s power supply shall be provided by a test power source capable
of producing normal and extreme test voltages as specified in paragraphs 3.3.2. and 3.4.2.
During the tests, the power source voltage shall be maintained within a tolerance of # 3% relative to the

voltage level at the beginning of each test.

3.3, MNormal test conditions

331 Normal temperature and humidity
The normal temperature and humidity conditions for tests shall be fixed by any convenient combination
of temperature and humidity within the following limits:
temperature +15 Cto +35C
relative humidity 20% to 75%.
Note. When 1t 1s impracticable to carry out the tests under the conditions specified above, a note stating the actual
temperature and relative humidity during the tests shall be added to the test report.
33.2. Normal test power supply

3.3.2.1. Mains voltage and frequency
The normal test voltage for equipment to be connected to the nrains shall be the nominal mains voltage.
For the purpose of these specifications, the nominal mains voltage shall be the declared voltage or any of
the declared voltages for which the equipement is indicated as having been designed. The frequency of the
test power source used instead of the AC mains shall be 50 Hz + 1 Hz

3.3.2.2. Power source from an accumulator
Where the equipment is designed to operate from an accumulator, the normal test voltage shall be the
nominal voltage of the battery (12 volts, 24 volts, etc.).

3.3.2.3. Other power sources
For operation from other power sources, the normal test voltage shall be fixed by agreement between the
equipment manufacturer and the authority conducting the tests.

34, Extreme test conditions

34.1. Extreme temperatures
For tests at extreme temperatures, measurements shall be made in accordance with the methods defined
i paragraph 3.5.; the lower temperature shall be 07 C and the upper temperature +40° C.

3.4.2. Extreme test power supply values

3.4.2.1. Mains voltage and frequency
for equipment to be connected to the AC mains shall be the nominal mains voltage

The extreme test voltages fo £
+ 10%.
The frequency of the test power source shall be 50 Hz + 1 Hz.

3.4.2.2. Power source from an accumulator
Where the equipment is designed to operate from an accumulator, the extreme test voltages shall be 1.3
or 0.9 times the nominal voltage of the battery (12 volts, 24 volts, etc).

3.4.2.3. Other power sources
For operation from other power sources, the normal test voltage shall be fixed by agreement between the
equipment manufacturer and the authority conducting the tests.

3.5. Procedure for tests at extreme temperatures

Before measurements are made, the equipment shall have reached thermal equilibrium in the test chamber.
The equipment shall be switched off during the temperature stabilizing period. The sequence of measure-
ments shall be chosen and the humidity content in the test chamber shall be controlled so that excessive
condensation does not occur.

36, Environmental tests

Before starting the environmental tests, the equipment shall be tested under the other conditions required
in these specifications. except the test for vibration-induced frequency modulation mentioned in paragraph
5.4, which shall be carried out during the vibration tests. Where electrical tests are required, they shall be
carried out at the normal test voltage.

Edition of September 15, 1988
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Where the expression “vertfication of characterisues™ is used. this shall be taken to mean a visual inspec tion

and simple. funcuonal electrical wests to demonstrate that the equipment s in working order and that there

s no visible damage or deterioration,

The results of venficanons of characteristics shall be included in the test report,

The following tests shall be conducted under the environmental condivons specified m Annex VI 1o
Recommendution T R 3401 F Environmental tests for maritime radio equipment’”

Vibrauon. paragraph 4

Drv-heat cyvele. paragraph 3.2
Damp-heat cvele. paragraph (x

Low-temperature cyvcle, mugmph
Corrosion cyvele, paragraphs 101 and 10.2

")

70

Warm-up time
The equipment shall be capable of operating on 2,182 kHz within 30 seconds after being switched on.

The equipment shall be capable of operating in accordance with the technical requirements of these
specifications one minute after bemg switched on. except in cases covered by paragraph 3.7.3.

If the equipment contains parts which have to be heated in order to operate correctly, e g. crystal enclosures,
a warm-up time of 30 minutes will be allowed. reckoned from the moment at which volta wge 18 supplied to
such circutts. After that ume. the technical requirements of these specifications shall be met.

Where paragraph 3.7.3. apphes. the power supply for the heating cireuits shall be devised to be capable of
remaining connected when the other power sources connected to the equipment or the other internal power
sources are switched off. If the equipment is provided with a special switch, the switch’s function shall be
clearly indicated and the mstructions for use shall speaify that these circuits should normally be left
connected to the power supply. A visual indica tion that the power supply is connected to such circuits shall
be provided on the front paml.

If 1t 1s necessary to delay the voltage supply 1o any part of the transmitter after it has been switched on.
this shall be done automatically.

TRANSMITTER

General

Class of emission on the distress [requency 2,182 k1=

When the distress frequency 2,182 kHz is selected. the H3E class of emission shall be selected automatically
To permit the use of the R3E or J3E classes of emission. the automatic selection of the H3E class of emission
may be suppressed once the 2,182 kHz frequency has been selected.

Radiorelephone alarm signal generator

Transmitters equipped for the frequency band 1.605-4.000 KHz shall be capable of using a radiotelephone
alarm signal generator conforming to the technical requirements of Annex IV to this Recommendation.

The radiotelephone alarm signal generator should preferably be an integral part of the transmitter

Mininwan nmmber of aperating Jrequencies

1.605-4.000 kHz:

Ihe transmitter shall be capable of operating on at least 9 frequencies in the 1.605-4.000 kHz band
(imcluding the 20182 kM7 frequency). This obligation may be waived in the case of transmitters intended
for use on ships which. according to the Conventon on Safety of Life at Sea. do not have to be equipped
with a radiotelephone mmstallaton.

4-28 MH7
The transmitter shall be capable of operating on at least 4 frequencies in LdLh of lhc bands allocated to the
maritime mohite service by the Radio Regulations. This obligation may be waived i the case of frequency

hands that are not required tor the tvpe of operation.

Frequency synthesizers fitted m narrow-band direct printing radiotelephone transmitters or combined
radiotelephone radiotelegraph transmitters shall transmit or be capable of transmitiing according o a

pre-set programme on the frequencies assigned to the ship.

PONN
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4.4
4.4.1.

4.4.3.

4.4.4.

Frequency precision and stability

Frequency precision

After the warm-up time specified in paragraph 3.7, the measured transmitter carrier frequency at any time
shall be within 440 Hz relative to the nominal frequency.
!

e

These limits shall be adhered to under normal test conditions (paragraph 3.3.) and under extreme f(est

conditions (paragraphs 3.4.1. and 3.4.2. applied simultaneously).
Spurious frequency modulation

Any spurious frequency modulation of the carrier shall be low enough not to produce an inconvenient
distortion

Artificial antenna

In the type approval tets the transmitter shall meet the technical requirements of these specifications when
connected to the artificial antenna described below. This does not in any way imply that the transmitter
has to operate solely with antennas possessing these characteristics.

1.605-4.000 kHz:

The artificial antenna shall comprise a resistance of 10 ohms and a capacitance of 250 pF connected in series.

4-28 MHz:
The artificial antenna shall comprise a resistance of 50 ohms.

Output power

Rated power: definition and measurement conditions

The rated peak envelope power shall be stated by the manufacturer and all the requirements laid down by
these specifications for that value of power shall be met.

For any power value not exceeding this rated value, the intermodulation level shall be no more than 25 dB
relative to the power of one of the two fundamental radio-frequency components of equal amplitude
produced at the transmitier output by simultaneously applying two audio-frequency test signals to the
input, the tests being carried out in accordance with CCIR Recommendation 326-2. The tests shall be
conducted under normal test conditions (paragraph 3.3.) and under extreme conditions (paragraphs 3.4.1

and 3.4.2. applied simultancously).

Modulation level limiter systems or automatic modulation level control systems shall be in normal operating
condition. This test may be repeated at the request of the authority conducting the tests, cutting out any
modulation level limiter system or automatic modulation level control system.

Voice-activated modulation

The transmitter shall be capable of delivering full power and of being fully modulated when the operator
speaks normally into the microphone supplied with the equipment.

Power values imposed: 1.605-4 000 kH:z

Omn any frequency in the 1,605-4.000 kHz band. the rated peak envelope power shall be no less than 60 watts
and no more than 400 watts.

Neore. [tis left (o the diseretion of the Administrations concerned to aut horise transmitters more powerful than 400 watts
{sce also paragraph 411 1)

Power values impaosed: 4-28 MH:-

On any frequency in the maritime bands between 4 and 28 M Hz for which the transmitter 1s intended to
operate. the rated peak envelope power shall be more than 60 \wttx but no more than 1.5 kW,

Automatic level control, limiter or combined level control/limiter

The transmitrer shall be fitted with an automatic level control. modulation limiter or a combined level

control/limiter capable of operating in all the specified classes of emission,

Method of measurement

The transmitter shall be modulated. at a power level between 0 and — 1 dB relative to the rated peak

en ‘1 ope pm*’cz' by a test signal composed of 4 audio- uqmnuu of equal amphtude between 350 Hz and

2 700 Hz, applied to the transmitter input. The modulating audio-frequencies shall not be harmonically
el nd A u% \h il be separated from each other by at least 100 Hz

Edition of September
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Fhe level of the test signal shall be ‘v'n‘icd while simultancowsty measurmyg the peak voliage of the input

stgnal and the corresponding value of the peak envelope power at a suffi Enumber of pomts 1o en

d «mmh to hc drawn of the output power as a funcuon of the il i i shall i
ithin Frgure -1 (T R 342011 so that it reaches the upper nnt at g ninimum two points, while not L\uulmgz

fevel correspondimg to an output power 10 dB helow the rated output posver

iatany pomt. The input signal
shall be noted.
socomposed of ather

produced for il

Noreo To ensure that the measurements are reproduct whien ey

audio-frequency combinations. the rated output pover should be adjusted using the or
fevel controll Imiter or combined level control Tnmiter. The firss poimt shall be defined
voltage corresponds 1o a peak envelope power 10 B below
by the dB difference between the input voltages correspanding

UL sig

rated outpur poser. then merease the input signad lovel

v the rated output power and o the Brst point

Limits imposed
reure -1 (T R 34015

The graph shall fiv within the limits fixed by F

Audio-frequency response

Definition and meihod of measurement

The audio-frequency response is the output power vanation as a function of the modulating audio-
frequency. The response shall be measured under condinions which ensure that the result is not affected hy
any automatic level control or limiter. In cliass of emission J3E. the output power at the highest point of
the response curve shall be at least 6 dB below the rated output power.

Limits imposed
The audio-frequency response curve shall fit within the shaded hnes in Figure 1-2 (T/R 34-01).

Spurious emission power

The rated power of the transmitter is obtained by applying a two-tone modulation signal with the {requency
separation between the tones being such that all it numm ulation products are rejected at frequencies at least
1.500 Hz away from the assigned frequency. Under these conditions. the power of any spurious emission
supplied to the artificial antenna on any discrete frequency shall conform to the requirements in the Table
below. Reference shall also be made to paragraph 6 in Appendix 17 to the Radio Regulations. Any
modulation level limiter system or automatic modulation level control system shall be in normal operation
at the time.

Separation A in kHz between the frequency Minimum atienuation
of the unwanted emission and the assigned {requencey below peak envelope power
S < A < 31 .dB
45 < A dB
75 <A 43 dB without exceeding the power
of 30 mW

Ihe assigned frequency shall be 1.400 Hz higher than the carrier requency.

Spurtous emissions including transmitter noise shall not reach u level capable of significantly affecting the
operation of an associated receiver when duplex is used.

Noise and hum power
With the audio-frequency mput erminals or open circuit or short cireutt. the total notse and hum power
measured m the artificial antenna within the necessary transmitter bandwidih shall be at least 40 dB less

than the peak envelope power.

Continuous operation

With the rated transmitier power being obtained by applving two audio-frequency sinusoidal signals
I ! - g

producing radi u—i’rcqumcv components of ecuual amplitude at the ouwtput. the transmitter shall be capabhle

ol contnuous operation for 15 minutes without any appreciable reduction of power and without anm

harmful phenomenon occurring.

PSOTORN
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4.10. Transmitter protection

4101, Transmirter terminals on open circuit or short circuit
With the rated transmitter output power being obtained by simultaneously applying two equal-level
modulation signals, no damage shall occur when the antenna terminals are placed on open circuit or short
circuit for 5 minutes in each case.

4102 Srart-up
If it is necessary to delay the voltage supply to any part of the transmitter after it has been switched on.
this shall be done automatically.

4.11. Command and control equipment

4111 Reduction of ourput power
If the rated output power is more than 150 watts, the equipment shall have the facility for reducing the
output power to no more than 60 watts.
Where a combined transmitter is intended to operate both in medmum-frequency and mn high-frequency
bands and has a peak envelope power capability in excess of 400 watts, the output power shall be hmited
by an automatic device to 400 watts when the equipement 1s transmitting in the medium-frequency
radiotelephone waveband.
An alternative possibility, left to the discretion of the Administration concerned, is for a clear indication
to be provided so that the power can be reduced to 400 watts by manual control when the equipment is
transmitting in the medium-frequency radiotelephone waveband (see also paragraph 4.4.3.).

4112, Tuning control
The transmitter shall have a sufficient number of tuning devices to permit rapid and precise tuning. If the
output power can be adjusted manually. a monitoring device shall indicate that the transmitter has reached
1ts rated output power.
The failure of any monitoring device shall not open the antenna circuit or cause any significant change in
the operation of the transmitter.

4.11.3. Measurement of current in the antenna
Transmitters operating in the medium-frequency waveband shall have a device for measuring the amperage
current in the antenna on 2,182 kHz. A simple antenna current indicator may be authorised when the
transmitter is intended for use on ships which under national regulations do not have to be equipped with
a radiotelephone mstallation.

4104, Transmission at sufficient power on 2182 kHz
It is desirable to ensure transmission at sufficient power on the distress frequency 2,182 kHz, particularly
when “‘fine” manual tuning is possible. Administrations are requested to include in the test reports the
maximum and minimum power obtained on this frequency. whatever the “fine-tuned” setting.

4115, Defective auromatic tuning system
Where the transmitter is fitted with an automatic tuning systern it shall be possible, if the system breaks
down, to tune to 2,182 kHz rapidly by manual control.

S. RECEIVER

5.1 General

5001 Tuning svstems for medium-frequency receivers

For recetvers operating in medium-frequency wavebands (see paragraph 2.4.2.1.). one of the following

tuning systems shall be used (see also paragraph 5.3.).

S LT Step-by-step tuning using a synthesizer
Where the minimum synthesizer step is greater than 10 Hz, continuous tuning covering each step shall be
possible. The means of controlling step-by-step tuning shall be such as to enable the receiver tuning to be
varied over a frequency range without having to display cach frequency one by one,

4l
-

2. Continuous tuning in the appropriate bands covering all the specified ranges.

5113 Reception on at least 23 pre-set frequencies. including the distress frequency 2,182 kHz,

Fdition of Seprember 150 1988
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Duning svstenis for high-frequency receivers
For receivers operating in frequency bands between 4 MMz and 28 MHy i accordance with para-
aruph 24220 one of the following tuning svstems shall wsed (see also paragraph S.30)

Step-by-step tumng using a synthesizer
Where the minimum s_\mhcx‘/cr step s overing cach step shall he
possible. The means of controlling step

varied over a frequency range without having to display each frequency one

greater than 10 Hz contimuous tumng ¢
-by-step tuming shall be such as to enable the receiver tuning 1o he
i
H

yoone.
Continuous tuning m the appropriate bands covering all the specified ranges.

Reception on at least 30 pre-set frequencies

General measurement conditions

Impedance of the rest signal sources

For the purpose ol‘ the type approval tests. the recerver shall meet lﬂL mqmm nents of these specifications
when connected in accordance with paragraphs 3.2.1.2 and 5.2.1.3. This does not in any way imply that
the receiver shou ld only operate satisfactorily with antennas whose impedances have thwc “haracteristics.
The test signal shall be supplied by a source with an internal resistance of 50 ohms. except in the cases
specified in paragraph 5.2.1.3.

At the request of the manufacturer and with the approval or at the instigation of the authority conducting
the tests, an artificial antenna comprising a resistance of 10 ohms in series with a 250 pF capacitor may
be used on [frequencies lower than 4 MHz.

Test signals applied 1o ihe receiver input

Sources of test signals to be applied to the receiver input shall be connected via a network such that the
impedance presented to the receiver input is equal to the impendance of the artificial antennas defined in
pzzmwmphs 5212 and 5.2.1.3. rcpcctiv"l y. This requirement shall be met, irrespective of whether one or
more lest signals are applied to the receiver simultaneously. If there are two or more test signals, precautions
shall be taken to prevent any undesirable effect resulting from an interaction between the signals in the
generators or from other sources.

The levels of the test signals shall be expressed in terms of the
h

1.f. at the output terminals of the source
including the associated networks mentionned in paragraph 1

e.
5.2

ig

Normal test signals

Unless stated otherwise. the normal radio-frequency test signals applied to the receiver input shall be as
follows:

Class of emussion A3E and H3E

Double-sideband signal modulated at the 800 Hz frequency with a modulation factor of 30%,

Class of emission J3E and R3E
Unmodulated 1.000 4 3 Hy signal above the carrer frequency to which the receiver is tuned.

Receiver owtput

The output power shall be measured in a resistance equal or very close 1o the modulus of impedance of
the headset or loudspeaker. as the case may be.

The normal output power used in these specifications shall be measured at a frequency of 1.000 Hz or 800 Hz
and shall be as follows:

(a) for reception by headset: | mW

(by for reception by loudspeaker: 30 mW.

The receiver shall be capable of providing an output power of 500 mW in the loudspeaker with a harmonic
level not exceeding 10%;.

Selection of test frequencies and receiver seiting

Unless stated otherwise. the tests shall be macde on one or more frequencies in each of the bands allocated
nobile service. including the 2182 kHz frequency.

to the maritime
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Tuaning error and tuning drift

Definitions

The tuning error is the difference between the frequency indicated on the receiver and the carrier frequency
of a signal apphed to the receiver input which the receiver is designed (0 receive.

Drift is the tuning variation over a period of time without re-setting the receiver.

Method of measuring the nuning error

Measurements shall be made in the I3E mode of opu‘dtum A radio- frcqucz’xc‘\f test signal representing the
nominal carrier {1 requency p plus 1,000 Flz shall be applied to the recerver input, the precision of the test signal
frequency being + 3 Hz. With the \;pugh clarifier (if there is one) being set in the middle of the range which
it covers, the receiver shall be adjusted so that the corresponding carrier i‘rcqucmzy 1s read on the receiver
frequency indicator. The frequency at the output shall then be measured and the difference between 1,000 Hz
and the frequency measured at the output shall be determined. For receivers with step-by-step tuning using
a synthesizer, this value shall be noted as being the tuning error.

For receivers with continuous tuning, the test shall be repeated after actuating the control sufficiently to
re-engage the mechanism, after which the control shall be re-set to the nominal value of the carrier frequency
selected, moving in the opposite direction to that used for the first measurement.

This operation shall be repeated a number of times, the tuning error of the recerver being determined by
taking the mean square value of all the results thus obtained.

I a method of calibration is provided by the manufacturer, it may be applied once for each frequency band
in which the receiver is to operate. Measurements shall be made at a sufficient number of frequencies o
determine the tuning error in all the frequency ranges for which the receiver is designed. Measurements shall
be made under normal test conditions and under extreme test conditions (paragraphs 3.4.1. and 3.4.2.
applied simultancousty).

Limits fmposed on the tuning error

For step-by-step tuning, the tuning error shall not exceed 50 Hz. For continuous tuning, the tuning error
shall not exceed 150 Hz.

Method of measuring the runing drifi

Measurements shall be made in the J3E mode of operation. For receivers with continuous tuning, a test
signal at an appropriate frcquc wey shall be applied and tuned so that the frequency of the signal at the
output is 1,000 Hz For receivers with sup by-step tuning, an unmodulated radio-frequency test signal
representing the nominal frequency plus 1,000 Hz shall be applied to the receiver input, the precision of
the test signal frequency being £+ 3 Hz. The receiver speech clarifier shall be set in a position close to the
middle of the range which it covers. The [requency at the input shall be kept constant and the frequency
at the output shall then be measured at appropriate intervals, the results being used to determine the tuning
drift.

During these measurements the ambient temperature shall be kept constant (+ 3 C). Measurements shall

be made under normal test conditions (paragraph 3.3.) and under extreme test conditions (paragraphs 3.4.1.
1d 3.4.2. applied simultaneously).

Limits imposed for tuning drifi

During any [S-minute period subsequent to the warm-up time defined in paragraph 3.7, the difference

between the frequency at the output at any one time and the frequency at the output at the start of the
PS-minute period shall not exceed 20 Hy.
Vibration-induced frequency medulation

Definition

Vibration-induced frequency modulation is the frequency deviation which may be produced at the output
when the fully-fitted receiver is subjected to vibrations in a specitfied range of frequencies and amplitudes

Fdition of Septembes
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Fhe recere 1mcuuwpmg WL s profechive covers

position on a vibratme tible. The recorver

g '\‘“w af emission and. after the w arm-up time allow
< 3232 shatl be apphed wo the

doserthed m paragr g It _<.

i he set for the normad output Tevel wt 1O0G H, T ¢ i
specificatons for environme m;xi fests (Anmex V1ot Recommendation TR 3401 B Any Drequencs

deviation of the output signab during this test shall be measured. using an ;mpn‘:m‘éuic discrmimator. In

course of the test. care shall be taken 1o avond measurement errors tat nught artse fromy iy drif

Linvr lmpesed

The peak frequency deviation shall not exceed = 240 1y

Speech clarificr for J3L recepiion

The receiver tunig svstem shall enable the frequency error 1o be reduced to 5 My or Toesss This may be
achieved by means of o fine-tuning control or speech clarifior.

Fhe fine-tunimg or d;n‘ilicr control movement and the range covered shudl be suflicient to permit casy
adjustment.

The frequency range of the fine tuner or speech clartfier shall be no fess than 4 130 Mz and no more than
£ 500 Hy.

Intermediate-frequency and audio-frequency passbands

Definition
A passhand. measured at the receiver output. is the frequency band within which the attenuation relative
to the peak response does not exceed 6 dB.

Method of measurement

Classes of emission J3E/R3E

With the automatc u;\'n control inoperative. an unmodulated radio-frequency test signal shall be applied
to the receiver nput as indicated in paragraph 5.2.2.

Fhe frequency of the test sienal shall be varie d. measuring its voltage and the voltage of the audio-frequency
sutput signal on o sufficient number of recpuencies to determine the Audm frequency passband.

When starting the measurements, the clarifier (if any) for the receiver may be nm'cd in order to adjust the
tuning. but after this has been done. the clarifier setting shall be in the middle third ol its adjustment range
In the course of the test. the position of the recetver tunimg controls shall not be re-set.

Classes of emission A3EH3E

A test signal shall be applied 1o the receiver mput at a level of + 60 dBpV. modulated at F.ODO Hz with a
modulation factor of 30% and the receiver shall be set for lhc normal output power. The modulation
frequency shall then be varied while maintaining a constant modulation factor of 30% . and the output fevel
corresponding 1o cach modulation frequency shall be measured.

Limits imposed

Classes of enission J3E R3E

Mhe audio-frequency passband shall be largzer than 350 He o 2700 He

Chasses of emisston A3E FI3E

he wudio-frequency passhand shall be lareer than 330 Hy o 2,700 Hz, The attenuation relative o the peak
response shall be no less than 20 dB av 6 k Bz

Miavnrn usable sensitivity

Deinition

dio-frequency mput stenal with the modulaton

MSC TRLIO

s the minirum level ofa
receiver output o chosen value of the signal-nose-distoriion o

lenoise ~distoriion w none-distornon raio fabbhreviated 1o SN NDH

S Josver than the normad power,

) m'ﬁ operative. 1he tests shall

1 frequeney ranee and 1w each ¢ ass of emission forwhich

er shatl be the normal test stgr als spectfied in
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Foreach test, the input level of the test signal shall be set to produce the SND/N or SND/ND ratio of 20 dB
at the receiver output and, at the same time, at least the normal output power. The input level measured
15 the maximum usable sensitivity.

5.6.3. Limits imposed
The maximum usable sensitivity shall be better than the values shown in the Table below:

50-ohm source 10-0hm/250 pF source
Range ] of test signals of test signals
of frequencies (paragraph 3.2.1.2) (paragraph 5.2.1.3)
and class - -

Maximum level Maximum level

of emission o | - o , )
of input signal dBuV of mput signal dBuV

1.605-4.000 kHz

J3E/R3E =16 + 16
A3E/H3E B30 +30
4-28 Mz
J3E/R3E + 11
5.7. Adjacent channel signal-selectivity
5.7.1 Definition
The adjacent channel signal-selectivity is defined as being the receiver’s ability to discriminate between the
wanted signal (to which the receiver is tuned) and unwanted signals (on frequencies generally outside the
passband), with the wanted signal and the unwanted signals acting simultaneously. For the purpose of these
specifications, the adjacent channel signal-selectivity is defined as the ratio at the receiver input of the level
of a specified unwanted signal to the level of a specified wanted signal, which corresponds to a reduction
in the SND/N or SND/ND ratio from 20 dB to 14 dB.
57.2 Method of measurement
The arrangement used for applying two test signals to the receiver input shall conform to paragraph 5.2.2.
The automatic gain control shall be switched on.
The wanted signal shall conform to paragraph 5.2.3. The unwanted signal shall be modulated by a frequency
of 400 Hz with a modulation factor of 30%.
The receiver shall be set for normal output power on the wanted frequency. so as to produce a SNIY/N or
SND/ND ratio of 20 dB.
The level of the unwanted signal shall be increased (from a low Ievel) until the SND/N or SND/ND ratio
falls from 20 dB to 14 dB.
5.7.3. Limits imposed

The adjacent channel signal-selectivity shall exceed the values shown in the following Tables:

Class of emission J3E/R3E:

Separation between the carrier frequency of
the unwanted signal and the carrier frequency
of the wanted signal

Adjacent channel
signal-selectivity

—1 kHz and +4 kH» 40 dB
—2 kHyz and +5 kM~ S0 dB
SkHyz and +8 kHz 60 dB

Class of emission A3F/H3E:

Separation between the carrier frequency of
the unwanted signal and the carrier frequency
of the wanted signal

Adjacent channel
signal-selectivity

-1 kM7 and 10 kH7 40 dB
- 20 kHz and 4+ 20 kH7 SO dB

Edition of September 150 1948
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Two-signal selectivity tests (blocking and cross-modulation)

Defiirions

wanted-signal ouput power of g recener o aoreduciion

Blaockmg s « change (gene dreductiony n ot

ol the SND N or SND \I) vatto due tooan am

e wanted stgnal of the modulation of & modalated mwanied

mted srenal on another frequency.

Cross-modulation 1s the carrving over (o 1
stgnal transmitted on another frequency.

Vethods of nicasurement

The tests shall be mnducicd with the automauc gun control switched one the RE IF gain control at
maximum and any input attenuator set 1o minimum attenuation. The measurements shull be made while
applving two test si de simultancously 1o the receiver mput. One of the test sienals shall be the wanted
sianal to which the receiver 1s tuned. the other being the Lmu;xmm signal.

I'he measurements shall be made with the level of the wanted mput signal at =60 dBpV. The blocking
measurement shall be repeated with the wanted signal at a level equal to the maximum usable sensitivity
of the receiver.

The wanted signal at the receiver input shall be the normal test signal specified m paragraph 5.2.3.

The receiver shall be set so that application of the wanted signal produces normal power ut the output.
The unwanted signal shall be at a frequency 20 kHz away from the wanted signal frequency.

For the blocking tests. the unwanted signal shall be unmodulated. The input level of the unwanted signal
shall be adjusted to produce a 3 dB change in the output level of the \’nmlLd signal or a 6 dB reduction
of the SND/N or SNDND ratio. whichever occurs first. The input level of the unwanted signal when this
prerequisite is met, defines the blocking tevel

In making the above measurements, precautions should be taken to prevent the results {rom being
appreciably affected by output-signal components caused by distortion

For the cross-modulation tests, the unwanted signal shall be modulated by 400 Hz with a modulation factor
of 30%,. The input level of the unwanted signal shall be mcreased until the total power of the unwanted
signal at the receiver outpul as a result of cross-modulation 1s 30 dB below the level of the wanted signal.
When this prerequisite is met. the input level of the unwanted signal defines the cross-modulation level.

Limits imposed

Blocking

{a) With the level of the wanted signal at -+ 60 dBuV. the level of the unwanted signal shall be no less than
+ 100 dBpVv.

(b) With the level of the wanted signal equal to the maximum usable sensitivity. the level of the unwanted

signal shall be at least 65 dB above the level of the maximum usable sensitivity.

For cross-modulation. the level of the unwanted signal shall be no less than 490 dBuV.

Intermodulation

Definivion

Intermodulation 1s a process whereby sigals result from the simultaneous apphcation of two or more

(generally unwanted) signals to a non-liner circuit.

Vierhod of measurenient

Class of emission JN{

With the automatic gain control (AGC) switched on. the RE TF gain control at max mnn and any mput
artenuator set 1o mmimum attenuation. an unmodulated input signal at a frequency ] )0 Hz above the
ming frequency of the receiver shall be applied 1o the recever mput at o level of + d 3uV. with the

adio-frequency vain control set so as o produce normal output power,
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The wanted signal shall then be suppressed and two equal-level unmodulated signals shall be applied
stmultaneously 1o the receiver input. Neither of the two signals shall be at a frequency less than 30 kHz
away from the wanted signal frequency. (The receiver input frequencies which are likely to produce harmful
mtermodulation products are contained in CCIR Recommendation 332-4, paragraph 6.4.) In selecting the
frequencies used for these measurements, care shall be taken to avoid those on which spurious responses
are produced. The input levels of the two signals in combination shall remain equal and shall be adjusted
sa that the recetver output power resulting from the combined signals is equal to the normal output power.
I the above mput levels cannot be determined precisely from the “output level/input level” characteristic.
it shall simply be ascertained that the AGC operating conditions are the same as when the wanted signal
was apphied, using the AGC voliage, for example, as a reference.

Limits imposed

The level of each of the two signals which combine to produce the normal output power shall be no less
than +80 dBuV.

Spurious response selectivity
Definition
The spurious response protection ratio is the ratio of the input level of the unwanted signal on the spurious

response frequency to the input level uE the wanted signal when the wanted and unwanted signals cach
separately produce the same SNID/N or SND/NIY ratio at the receiver output.

Method of measurement

The recetver shall be set as provided in paragraph 5.6. (sensitivity test), the position of the receiver controls
remaining unchanged throughout the course of the test. The carrier frequency of the input signal shall then
be varied in order to find the spuriow; responses. Whenever a spurious response is obtained, the carrier
frequency of the input signal shall be adjusted so as to provide maximum power at the output. The input
fevel shall then be adjusted so as to produce a SND/N or SND/ND ratio of 20 dB at the receiver output.
The ratio between the input level of each spurious signal and the input level of the wanted signal producing
the same SND/N or SND/ND ratio shall then be determined.

Limits imposed
The spurious response protection ratio on the intermediate frequency. image frequency and any other
frequencies of spurious responses shall be no less than 70 dB.

Harmonic output level

Definition

The harmonic level at a receiver output is the total ram.s. voltage of all the harmonic components of the
modulation frequency which are produced at the receiver output as a result of non-linearity effects in the
receiver. For this test, the harmonic level is expressed as a percentage of the total rom.s. voltage obtained
at the output when a single sinusoidal modulation signal is applied.

Methods of measurement

This test shall be conducted both at the rated power (stated by the manufacturer and zzppmvcd by the
authority conducting the tests) and the normal test power. The test signal defined in paragraph 5.2.3. shall
be applied to the receiver input.

The lc\ 1 of the input signal shall be varied between + 30 dBuV and + 80 dBuV, with the output level being
kept at the normal power value, then at the rated output power. The harmonic level shall be measured.

Limits imposed
The harmonic level shall not exceed 10% at the rated output power and 5% at the normal output power.

Audio-frequency intermodulation

”é’fﬁlﬁf{/ii

Audio-frequency mtermodulation is u process whereby signals are produced from two or more wanted
s;gnalx simultaneously pi resent i the uumwdtzm«) or audio-frequency amplifier of a recerver. It is expressed
as the ratio of the level of each the intermodulation components to the level of one of the two
cqual-amplitude test signals.

fudition of Septembe
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Vierhod of measureinenit
With the suomuaue control operative. the
anyve ol maximmom and any mpun attenuaton
I‘rcqucmj\ l‘]( 0 Hz above the tunmg freguencs
fevel of -+ H uVo A seeond unmodulated s
the recever shall also be apphied and s level adjusted ~otha

At lregu

stgnals at lhc receiver output have an cqual amphiude

[he totad output pover of the receiver shall be adjusted to s normal valu
of the audio-frequency gain control,

The audio-frequency mtermodulaton shall then be measured.

Limits imposed

Jootone of the two wanted

No mtermodulation component may exceed - 25 dB velative 1o the output |
signals

Spurious emissions

Definition

Spurious emissions are radio-frequency emissions of any kind which are produced m the receiver and
radiated. whet hu‘ conveved to the antenna or other conductors linked to the recerver. or whether radhated
directly by the receiver.

Methods of measurenient

Spurious emissions radiated by the antenna shall be measured by connecting a 30-ohm resistance and
searching for signals produced at the resistance terminals. The measuraments shall extend over a range from
9 kHz to 2 GHz.

Where tests on the receiver have been made using the artificial antenna desenbed iy paragraph 52,13 a
nc twork comprising a 10-ohm resistance in series with a 250 pi capacitance shall be used instead of the

J-ohm resistance mentioned in paragraph 5.13.2. above

Limits imposed
The power of any discrete component measured in the artificial antenna shall not exceed 1 nanowau
(1 = 10 " wan).

spurious signals originating internally

Spu ous signals originating internally shall not produce. at the receiver owtput. an audio-power more thzm
10 dB (with the bandwidth corresponding to the single-sideband) above the mtrinsic sound level of the

receiver, measured with the antenna connected. No internal spurious signal shall be produced on any of

the distress frequencies or in their \\OudtLd guard bands.

Gain control

Vanual and automatic sain control

The receiver shall be provided with a manual audio-frequency gain control and a manual radio-frequency

i 1d or intermediate-frequency gain control. An automatic gain control (AGC) capable of operating
isfactorily with signals in the classes of emission and frequency ranges specified in paragraph 240 1 shall

\x? mmi in the receiver. This control shall be u;mhtc of being switched ofl.

Fosis and limits imposed

For the purpose of verifying the characteristics of the manual RT HE control. tests shall be made witly the
automatic gain control switched off and 1he recenver adjusted within each frequency range for which it s

destened.

Fhe taput signal shall be the appropriate morntal test signal specified m paragraph

-
DD

For each test. the level uf' the mput \‘iuzmé shall be equal 1o the maximum usabl
wiput power shall be set to the normal output power value, The

aupuE power value

¢ senstivity. measured m

accordance with p'n‘:lgmph 3.6, and the
mput fevel x! all be increased by 20 dB and the output power yeduced 1o the normi

X

v omcans of the manual RE T control

ase

Fhe SN N oy SN ND rauo shall then
wpose ol veriiving the chavacterisues of i

receiver being adjusted within cach band  of the maritin

appropriate normal test sivnal specified e paragraph
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For each test, the level of the input signal shall be equal to the maximum usable sensitivity, measured in
accordance with paragraph 5.6. The input level shall then be increased by 20 dB.
The SND/N or SND/ND ratio shall then increase by at least 15 dB.
When making the above measurements, precautions shall be taken so that the components from distortion
in the output signal do not appreciably affect the results.

5.15.2.3. Once the test conditions specified in paragraph 5.15.2.2. have been fulfilled, the receiver shall be adjusted
to provide an output level 10 dB below the normal output power. The input level shall then be increased
by 70 dB.
The resulting mcrease in output power shall not exceed 10 dB.

4
[
Led

Time constant of the AGC { Jorward and reverse action time )

5.15.3.1. Definitions
AGC forward action time: the time which elapses between the moment when the level of the input signal
is suddenly increased by a specified quantity and the moment when the output signal attains a new state
of equilibrium and stays there to within 2 dB.
AGC reverse action time: the time which clapses between the ymoment when the input signal suddenly
decreases by a specified quantity and the moment when the output signal attains a new state of equilibrium
and stays there to within 2 dB.

o
A
L
[

Method of measurement
A test signal (see paragraph 5.2.3.) shall be applied to the receiver input in the J3E mode of operation via
an attenuator comprising a 30 dB single-step switch, the corresponding audio-frequency output signal being
shown on an oscilloscope.
The input level shall be adjusted to produce a SNID/N or SND/ND output signal of 20 dB and the output
level shall be adjusted to 10 dB below the normal output power. The attenuator shall then be switched so
that the level of the input signal increases by 30 dB.
The forward action time shall then be measured. The attenuator shall then be switched so that the mput
signal returns to its initial value.
The reverse action time shall then be measured.
5.15.3.3. Limits imposed

Forward action times: not exceeding 10 ms.

Reverse action time: -4 s.
5.16. Protection of input circuits
The receiver shall not suffer any damage when an unmodulated radio-frequency test signal representing the
carrier 18 apphied to the receiver input at a level of 30 r.ams. volts for a period of 15 minutes under the
conditions described in paragraph 5.2.2. on any {requency in the range for which the receiver is designed.
The recerver shall operate normally without having to be re-set, after the test signal has been suppressed.
In order to provide protection against damage due to electrostatic voltage which may occur at the receiver
input, the resistance to the direct current between the antenna terminal and the casing shall not exceed
100 k€.

Edrton of Seprember 150 1988
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[his Table s provided as w guide for choosing the selectivities required for the various bunduwidihs

Frequeney separalion i ¢ o
Class of emission e carrer (kb7
I3F RAE VAIE R

Mpnmum passhand =0 3% w227 DT w27
{6 dBy
Minnmum P32 6
aticnuation 20 dB e
Minmum
attenuation 30 dRB
Mimimum .25
attenuation 40 dB 35
Mimmum 0.5 10
attenuation 60 dB + 3.8 + 10

Feliion of September 15, 1968
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Additional information
to be used with Anaex [

to Recommendation T/R 34-01 (wonended at Nice 1985

for th

his Appendix contains addioonal miorm:

e mplementation of

O Con-

i

cerning national derogations and options avalable

5 S e
Recommendation

Puragraph

Adniimist

ration

Deseription of vartations

Reason for variations

=)
il

Norwasy

Fed. Rep.
of Germany

Fed. Rep.
of Germany

Spain

Spain

United
Kingdom
(MPT 1224
freland (R 38)
France

Fed. Rep.
of Germany

The revised Annex T has not been im-
plemented yet.

The Tabelling shall be i Greek if possi-
ble.

German.
mter-

be n
standard

The labelhng shall
English or shall
national symbols.

UsSC

The technical documentation shall be
in Greek or English.

Does not apply to equipment on board
sports or pleasure boats. In this case.
the equipment may use halt duplex.

Does not apply to equipment not for
installation on the bridge of a ship.

Not allowed.

The radiotelephone alarm signal gener-
ator shall be an integral part of the
equipment.

Since 1980, the test on the alarm signal
generator has to be made with the
transmitter operating with an artificial
antenna on a frequency other than
2182 k7

The alarm signal generator shall be an
inteeral parr of the transmitter.

Synthesizers do not have to be pro-

grammable i all cases.

Conditions contained in other national
spectfications.

Cost reasons.

Cost reasons.

Some  receivers automatically  select

class H3E when switched to 2,182 kHz.

SOLAS 1974, ¢h. IV, Rule 16d.

CEPT:

The radiotelephone alarm signal gener-
ator showld preferably be an integral
part of the transmitter.

Cost reasons.

September |

SOTONN
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Paragraph

Administration

eseription of variations
Description of variation

Reason for varations

4.1.4.

Sweden

Fed. Rep.
of Germany

Spain

Greece

Greece

Spain

United
Kingdom
Treland

United
Kingdom
freland

Fed. Rep.
of Germany

France

Synthesizers do not have to be pro-
grammable in all cases.

For the time being. measurements are
made with a 60-ohm artificial antenna.

In the 1.605-4.000 kHz band, power
reduction to 400 W has to be auto-
matic.

The rated power shall be no less than
100 W and no more than 400 W.

The rated power shall be no less than
100 W and no more than 1.5 kW,

In these cases. the transmitter may be
automatically switched off, provided
the protective device does not operate
until after 15 seconds or is automati-
cally reconnected within less than
60 seconds after the short circuit or
open circuit has ceased (o exist.

Additional requirement: all frequency-
determining elements shall be inviol-
ably sealed.

4.11.3. 2nd line.

A fault in this measuring instrument
shall not cause a break in the antenna
circuit. (To prevent having the measur-
ing instrument in  series  with the
antenna. for example.)

For all “fine-tuned™  settings, a
minimum power of 60 watts shall be
obtaied (as mn 4.4.3.).

The method of measurement uses
single-singnal selectivity.
The method of measurement uses a

“signal/nose” ratio instead of SND
N or SND/N,

A Swedish holder of the general ra-
diotelephone operator’s certificate has
to be ag capable of frequency tuning as
the holder of a radiotelegraph opera-
tor’s certificate.

The 60-ohm antenna is avatlable.

To prevent human error or infringe-
ments which cannot be proven.

CEPT:
No equivalent rule.

CEPT:
Only the maximum and minimum
power values have to be noted.

The FRG view is that single-signal
selectivity measurement is an important
and simple indication of the minimum
attenuation outside the passhand.

Difficulty of measuring the signal/noise
in class I3E.

Fdition of September 15, {988
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Paragraph

Administration

Deseription of variations

Reason for variations

il
¥

Fed. Rep.
of Germany

France
France
France

Fed. Rep.
of Germany

1,605-4.000 kHz.

With  the 50-ohm  antenna, the
maximum usable sensitvity shall be
better than:

+ 1 dBRV for classes of emission R3E
and I3E;

+ 25 dBpV for classes of emission A3E
and H3E.

See paragraph 5.6.2.

(2]

See paragraph 5.6,

b2

See paragraph 5.6.

In addition to the requirements in the
specifications, the design and technol-
ogy used in the equipment have to
conform to the following standards:
“VDE 0560, Specifications for capa-
citors. Part 7. radio interference sup-
pression capacitors.”

“VDE 0804, Specifications for com-
munications equipment.”

CVDE 0766, Requirerments for radio
transmitters.”

“VDE 0874, VDE guidelines for radio
interference suppression.”

“VDE 0875, Specifications for sup-
pression of radio interference caused by
electrical equipement  and  systems -
safety requirements.”

“Regulation on  protection against
harmtul effects caused by X-rays (X-
Ray Regulation-Raov).™"

“Guidelines on permissible noise levels
on board sea-going ships.”

[VDE Association of German Elec-
trical Engineers}

Regulations of the German Elee-
trotechnical Commission within the
DIN (DEK).

Regulation of the “Seeberufsgenossen-
schalt™ [Seafarer’s Association].

Fdition of September

15
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Annex i

Specifications for radiotelephone
transmitters and receivers in the maritime
mobile service operating in VHF bands

Note:
Text approved by the “Telecommunications” Commission at Malaga-Torremolinos (1975), amended at Ostend (1979}, Vienna
(1982). Cannes (1983) and Nice {1985).

Edition of September 15, 1988
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Receiver response . . . . .
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Spurious response rejection .
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Blocking or desensitisation
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DUPLEX OPERATION.

Measurement of receiver desensitisation with simultaneous transmission and reception
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INTRODUCTION

mnmmum  rechmeal

Fhese speatficauon:

recervers for use on board ships at sea and Operat

the maritime mobile service by the Radio Re
and 190

for the rechmead

chiaractenisties of cquipment

These spectficatons are also recommended For use as the

operating on bourd ships used only on inland wates

These spectfications do not apply 1o
portable equipment or equipment for the pansmission of signals other than speech.
multiple watch-keeping devices on recervers.

The numbers i parentheses refer 1o notes at the end of this document.

The VHF maritime mobile service uses both smele-frequency and two-frequency channels. For (wao-
frequency channels the Radio Regulations require o separation of 4.6 MH7z between the transmitting
frequency and the reception frequency.

The VHE maritime mobile x‘cnicc covers:

calling, distress und safety traflic

imtership conmmunications

communications for port operations and ship movement

Ao

public correspondence

GENERAL CONDITIONS

Construction

The mechanical und electrical construction a nd finish of the equipment shall conform in all respects to good
engineering practice and the equipment shall be suitable for use on board ships at sea.

All controls shall be of sufficient size to ena ble the usual control functions to be easily performed and the
number of controls should be the minimuny necessary for simple and sausfactory operation.

All controts, instruments, indicators and inp ut/output points shall be clearly labelled. A label indicating the
type of equipment submitted for the type approval tests shall be affixed to the equipment so as to be clearly
visible in the normal operating position. Details concerning the power source to be used for the equipment
shall also be clearly indicated.

Al parts of the equipment 1o be checked during mspection or maintenance operations shall be readily
accessible. The components shall be readily identifiable

Full techmeal documentation shall be supplied with the equipment.

The equipment shall have a channel selector indicating the designator. as shown in the Table in the Radio

E t_t!mnn\ of the channel at which the installation is set. The channel designator shall be legible
espective of the externad lighting conditions.

The equipment shall be ca 1 able of operating on single-frequency or [\\Vort‘rcquc ey channels with manual

control. Tt may also be capable of operating on two-frequency channels without manual control.
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2.2, Control
The equipment shall have the following controls:
onjofl switch for the entire installation with a visual indication that the installation is in operation;
a handset with a manual non-locking carrier alternation control:
on/off switch for the loudspeaker:
a channel selector on which the calling, distress and safety channel (channel 16) is clearly marked.
Operation on channels 75 and 76 (the guardband for channel 16} shall be prevented by appropriate
means
a switch for reducing ransmitter output power 10 no more than | watt:
i audio-frequency power volume control;
a squelch control;
a control for reducing the brightness of any equipment ithumination o zero,

A visual indication that the carrier is being transmitted may be provided.

2.2.2. The equipment shall also meet the following requirements:
the user shall not have access to any control which. if wrongly set. might impair the technical characteris-
tics of the equipment:
it the accessible controls are located on a separate console and if there are two or mmore control consoles.
one of the consoles shall have priority over the others. If there are two or more control consoles. the
operation of one console shall be indicated on the other consoles:
on channels 15 and 17. the reduction of carrier power to no more than | watt shall be done automatically.
2.3 Loudspeaker and handset
230 The equipment shall be fitted with a telephone handset and an integral loudspeaker or a socket for an
external loudspeaker.
2.3.2. It shall be possible to switch off the loudspeaker without causin g a variation in the audio-frequency power
provided to the handset.
2.3.3 During transmission in simplex operation. the receiver output shall not emit any signal,

During tre immlswm in duplex operation, only the handset shall be operative. Precautions shall be taken
to prevent harmiul electrical or acoustic feedback which might produce a build-up of oscillations.

2.4 Switchover time
The switching system shall be such that the time necessary to change over from using one of the channels
to using any other channel to another does not exceed 3 seconds.
The time necessary to change v from transmission to reception and vice versa shall not exceed 0.3 of
a second.

2.5 Safety precautions

2.5 L Measures shall be taken to protect the equipment against the effects of overcurrent or overvoltage.

252 Measures shall be jxu prevent damage to the equipment f the electrical power source produces
transient voltage variations Jlld to prevent any damage that might arise from an accidental reversal of
polarity at the electrical power source.

Fdition of September 15, 198K
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and shall be suromancally molaied from all elec

\Jternats ent shall be constructed sl
unless an appropr Posused such asa SSpnner or

oper

Conspicucus warning labels shall be affised haoth mside the equipmont and on the proteciive covers

the antenna termals e placed on open arcuit or <haort

the

No damage to the equipment shall occur when

circuit for a pertod of ai least 3 munutes.

Class of emission and modulation charactevistics

Onlv frequency modulation with o pre-emphusis of 6 dB per octave (phase modulation) shadl be used
The cquipment shall be desianed 1o operate satistactonhy with a chunnel separation of 25 kHz

The frequency deviation corresponding to 100% modulation shall approach 5 kHz as nearly as pracu-
cable.

In no event shalt the frequencey deviation exceed 15 k.

It shall not be possible to transmit until the frequency has stabilised within the specified hmis.

Number of channels
The number of channels required should e covered by a specification laid down by cach Admmistravon.

The maximum number of channels for which the equipment is fitted shall be mdicated m the test report.

Frequency bands

Fquipment designed to operate solely on single-frequency channels shall be capable of operating throughout
the 156.300 MH7z to 156.875 MHz band.

In addition. equipment designed to operate on both single-lrequency and two-frequency channels shall also
be capable of operating with a 4.6 MHz separation between the transmitting and reception frequencies.
within the following bands:

136.025 MHz 10 157,423 MHz for ransmission. and

160.625 MH7z 1o 162.025 MMz for reception.

YT CONDITIONS, POWER SUPPLY AND AMBIENT TEMPERATURES

Normal and extreme test conditions

Type approval tests shall be made under normal test conditons and also. where stated, under extreme

conditions. The test conditions and procectures are described in paragraphs 3.2 10 3.5, below.
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3.2 Test power source

Druring type approval tests, the equipment’s power supply shall be provided by a test power source capable
of producing normal and extreme test voltages as specified in paragraphs 3.3.2. and 3.4.2. The internal
impedance of the test power source shall be low enough for its effect on the test results to be negligible.
For test purposes, the power source voltage shall be measured at the input terminals of the equipment.
During the tests, the power source voltage shall be maintained within a tolerance of £ 3% relative to the
voltage level at the beginning of each test.

3.3 Normal test conditions

330 Normal temperature and humidiry
The normal temperature and humidity conditions for tests shall be any suitable combination of temperature
and humidity within the following limits:
temperature + 15 C to +35°C
relative humidity 20% to 75%.
Note. When it is impracticable to carry out the tests under the conditions specified above, a note stating the actual
temperature and relative humidity during the tests shall be added to the test report.

332 Normal power supply

3.3.2.1. Mains voltage and frequency
The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage.
For the purpose of these specifications, the nominal mains voltage shall be the declared voltage or one of
the declared voltages for which the equipement is indicated as having been designed. The frequency of the
test power source shall be 50 Hz + 1 Hz.

3.3.2.2. Power source from a battery
Where the equipment is designed to operate from an accumulator battery, the normal test voltage shall be
the nominal voltage of the battery (12 volts. 24 volts, etc.).

3.3.2.3. Other power sources
For operation from other power sources or other batteries, the normal test voltage shall be determined by
agreement between the manufacturer and the authority conducting the tests.

34 Extreme test conditions

341, Extreme temperatures
For tests at extreme temperatures, measurements shall be made in accordance with paragraph 3.5.. at a
lower temperature of — 157 C and an upper temperature of +55°C.

3.4.2. Extreme test power supply values

3421, Mains voltage and frequency
The extreme test voltages for equipment (o be connected to the AC mains shall be the nominal mains voltage
= 10%.
The frequency of the test power source shall be 50 Hz + 1 Hz

3.4.2.2. Power source from an accumulator battery

-

Where the equipment is designed to operate from an accumulator battery. the extreme test voltages shall
be 1.3 or 0.9 times the nominal voltage of the battery (12 volts, 24 volts. ete.).

Edition of September 15, 198N
H



34230 Other power sources
For cquipment operaton from other power sources. the exireme test vohaze shall be determinedd v
agreement between the equipment manufacturer and the authority conducting the tests

RN Procedure for tests at extreme temperatures
he power supply 1o the equipment shall be switched off during the temperature-stabilising periods ex cept
1 tests specified in paragraph 372
Before conducting tests at the upper temperatures. the equipment shall be placed in the test chamber qnd
left unul thermal equilibrium is reached. The equipment shall then be switched on for hall an hour in e
transmit condition: the equipment shall meet the specified requirements during and after this period.
For tests at the lower temperatures. the equipmient shall be leftin the test chamber until thermal equilibrium
15 obtamed and shall then be switched 1o the standby or receive position for one minute. after which (e
equipment shall meet the specified requirements.

3.6. Environmental tests

Before commencing the environmental tests the equipment shall be tested under the other conditions
required in these specifications. Where electrical tests are required. they shall be carried out at the normal

test voltage.

Where the expression “verification of characteristics™ is used. this shall be taken to mean a visual inspection
and simple electrical and functional tests to demonstrate that the equipment is in working order and that
there i1s no visible damage or deterioration.
The results of verifications of characteristics shall be included in the test report.
The followmg tests shall be conducted under the environmental conditions specified in Annex VI 1o this
Recommendation, “Environmental tests for maritime radio equipment™:

Vibrations. paragraph 4.

Dry-heat cycle. paragraph 5.2.

Damp-heat cycle. paragraph 6.

Low-temperature cycle. paragraph 7.2.

Corrosion tests, paragraphs 10.1. and 10.2.

on ot September T30 1988
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4.2,

4.3,

4.4.

4.6,

GENERAL MEASUREMENT CONDITIONS

Arrangements for fest signals applied to the receiver input

'i’"c\“( signal generators shall be connected to the receiver in such 4 way that the impedance presented to the
recerver input 1s 50 ohms. This requirement shall be met, irrespective of whether one or more test signals
are applicd to the receiver simultaneously

The levels of the test signals at the mput shall be expressed in terms of the em . at the output terminals
which shall be connected to the receiver.

The et Ecus of any intermodulation products and noise produced in the test signal generators should be
neghigible.

ot

o

Receiver mute or squelch facility

Unless stated otherwise. the receiver mute or squelch facility shall be made moperative for the duration of
the tvpe approval tests.

Normal test modulation

For normal test modulation, the modulation frequency shall be | kHz and the fz‘cqucncy deviation shall
be +3 kHz. The test signal shall be largely free from spurious amplitude modulation.

Artificial antenna

When the tests are conducted with an artificial antenna, this shall be a 50-ohm non-reactive, non-radiating
load.

Arrangements for test signals applied to the input

For the purpose of these specifications, the audio-frequency modulation signal applied to the transmitte:
shall be produced by a signal generator applied to the connection terminals of the microphone msert unless
otherwise stated.

Tests on equipment with a duplexing filter

If the equipment has an integral duplexing filter or a separate ;chizuui duplexing filter, the characteristics
of these specifications shall be met. with the measurements being made using the antenna output of the filter.

Test channels

Type ap prmf‘ai tests shall be made, where necessary, on the highest cha mc] and the Towest channel of the
equipment’s frequency band {see paragraph 2.8.) and on channel 16 (safetyy

Extended usage tests

The following extended usage tests shall be made
a 24-hour period of reception only,
followed by four 30-munute periods of transmission separated by S-miunute periods of reception only

The other tests i these specifications shall then be conducted in order to verify whether the equipment meets
all the technical requirements mentioned in paragraphs 5. 6. and 7.

Fadition of Septemb
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TRANSMITTER

Freguencey error

Dot

The frequency error of the trunsmitter s e

Hreili

somimal value.

Viethod of mcasiureniont

Phe carrier frequency shall be measured in the absence of modulaton. with the transmiuer connected 1o
anartificial antenna (paragraph 44 Measurements shall be made un normad fest condinons (puari-
graph 3.3 and under extreme test conditions (paragraphs 340 and 340 apphed simultancousivy,
Linur

Ihe frequency error shall not exceed 1.3 ks

Transmitter carrier power

Definitions

Fhe transmitter carrier power is the mean posver defivered to the artificial antenna during a radio-frequency
cvele in the absence of modulation.

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

Method of measurement

The transmitier shall be connected o an arti ficial antenna (paragraph 4.4.) and the power delivered (o this
artificral antenna shall be measured. The measurements shall be made under normal test conditions
(paragraph 3.3) and under extreme test conditions (paragraphs 3401, and 342, applied simultancousty).

Limits

The transmitter carrier power measured unde r normal test conditions, with the switch controlling the output
power (see paragraph 2.2 being set at maxinium. shall notdiffer by more than 1.5 dB from the rated output
power.

With the switch controlling the output power being set at maximum the transmitier carrier power shall
remain between 6 and 23 watts for all test conditions.

RN
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With the switch controlling output power being set at minimum, the transmitter carrier power shall remain
between 0.1 and | watt for all test conditions.

5.3 Frequency deviation
5.3.1. Maximum permissible deviation

5.3.1.1. Definition
For the purpose of these specifications, the maximum permissible deviation is the maximum permissible
difference between the instantaneous frequency of the modulated radio-frequency signal and the carrier
frequency taken in isolation.

5.3.1.2. Method of measurement
The frequency deviation shall be measured at the transmitter output with the transmitter connected to an
artificial antenna (paragraph 4.4.), using a deviation meter capable of measuring the maximum deviation,
including that due to any harmonics and intermodulation products which may be generated in the
transmitter.
The modulation frequency shall be varied between the lowest frequency considered appropriate and 3 kHz.
The level of this test signal shall be 20 dB above the level of the normal test modulation (paragraph 4.3.).

5.3.1.3. Limits
The value of the maximum permissible frequency deviation shall be =5 kHz.

5.3.2. Reduction in frequency deviation at modulation frequencies above 3 kH:z

5.3.2.1. Method of measurement
The transmitter shall operate under normal test conditions (paragraph 3.3.) delivering to a load as specified
in paragraph 4.4. The transmitter shall be modulated by the normal test modulation (paragraph 4.3.). 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.

5.3.2.2. 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.

For modulation frequencies between 6 kHz and 25 kHz, the frequency deviation shall not exceed the figure
shown by a line representing the frequency deviation (in decibels) as a function of the modulation frequency,
starting at the point where the modulation frequency is 6 kHz and the frequency deviation + 1.5 kHz and
inclining at 14 dB per octave, with the frequency deviation diminishing as the modulation frequency
nereases.

Limitation characteristics of the transmitter modulator

‘ bé
B

L

1. Definition
This characteristic expresses the capability of the transmitter of being modulated with a deviation approach-
ing the maximum permissible deviation specified in paragraph 5.3.1.3.
542 Method of measurement
A modulation signal at a frequency of 1,000 Hz shall be applied to the transmitter, its level being set so
that the frequency deviation is =+ I kHz. The level of the modulation signal shall then be increased by 20 dB
and the deviation shall again be measured. This test shall be conducted under normal test conditions
{paragraph 3.3} and under extreme test conditions (paragraph 3.4.1. and 3.4.2. applied simultaneously).

Edition of September 15, 1988
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Sensitivity of the modulator, including microphone

Defiirition

This characteriste expresses the capability of the transmitter of being adequately modulated when an
audio-frequency signal corresponding to the normal mean speech level 1s applied 1o the microphone

Vethod of measurement
An audio-frequency signal of 1000 Hz shall be applie the microphone. the loudness fevel being 94 dB
relative to 2« 10 Pascal at the diaphragm . ;md [Iu rest xm e deviation shall then be measured.

Limnits
The frequency deviation shall be between + 3 kM7 and 4.5 ki

Audio-frequency response of the transmitter

Definition
The audio-frequency 1 response of the transmitter expresses the ability of the transmitter 1o operate without
excessive degradaton of 1ts frequency response as a function of the modulation frequency.

Methods of measurement

Two methods of measurement giving very simalar results may be used. The method used shall be stated in

the test report

Constant deviation method

A modulation signal at a frequency of 1.000 Hz shall be applied to the transmitter. 1ts signal shall be set

so that the frequency deviation is + 1 kHz

The modulaton frequency shall then be varied between 300 Hz and 3.000 Hz. with the level of the

modulating signal being adjusted to produce @ constant frequency deviation of the high-frequency signal
which s equal to the value specified above

The amplitude characteristic of the audio- hgq uency modulation signal as a function of the frequency shall

be varied within the limits specified in paragraph 5.6.3.1. below, by 6 dB per octave starting from the

1.000 Hz point specified above. the amplitude decreasing as the frequency increases.

Constant input level method

A modulation signal at a frequency of 1.000 Fz shall be applied to the transmitter. Its level shall be set so
that the frequency deviation 1s =1 kHz.

The modulation frequency shall then be varied between 300 Hz and 3.000 Hz. with the level of the
audio-frequency signal being kept constant and equal to the value specified above.

Limits

Constant deviation method

T'he amplitude of the audio-frequency modulation signal shall not differ from the characteristic stated in
paragraph 5.6.2.1. by more than — 1 dB or -+ 3 dB.

Constant mput level method

e modulation mdex (ratio of the frequency deviation to the modulation frequency) shall be constant and
equal to s value at 1000 Hrz. 1o within + 1 dB or -3 dB.

IRV Y PN
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Harmonic distortion of the emission

571 Definition
The harmonic distortion of the emission modulated by an audzo-frequency is defined as the ratio. expressed
as a percentage. of the r.m.s. voltage of all the harmonic components of the fundamental frequency to the
total r.mes. voltage of the signal after hnear demodulation.

5.7.2. Method of measurement
The high-frequency signal produced by the transmitter shall be applied via an appropriate coupling device
to a linear demodulator with a de-emphasis network of 6 dI¥ per octave.

5.7.2.1. Normal test conditions

Under normal test conditions (paragraph 3.3.) the high-frequency signal shall be modulated successively
at frequencies of 300 Hz, 500 Hz and 1,000 Hz with a constant modulation index of 3.
The distortion of the audio-frequency signal shall be measured at all the frequencies specified above.

5.7.2.2. Extreme test conditions
Under extreme test conditions (paragraphs 3.4.1. and 3.4.2. applied simultancously). the measurements shall
be made at 1,000 Hz with a frequency deviation of £ 3 kHz.

5.7.3. Limits
The harmonic distortion shall not exceed 10%.

5.8, Adjacent channel power

5.8.1 Definition
The adjacent channel power is that part of the total output power of a transmitter, under defined conditions
of modulation, emitted within the passband of a receiver of the type normally used in the network and
operating in either of the adjacent channels. This power is the sum of the mean power produced by the
modulation process and by the residual modulation caused by transmitter hum and noise.

5.8.2. Methods of measurement

5.8.2.1. General remarks
Two methods are proposed which give equivalent results. The method used shall be stated in the test report.

5.8.2.2. Method of measurement using a power measuring receiver

The adjacent channel power may be measured with a power-rmeasuring receiver conforming to the require-
ments of paragraph 5.8.2.3. (This apparatus is referred to in paragraphs 5822 and 58.2.3. as “the

receiver’ )

The transmitter shall be operated under normal test conditions (paragraph 3.3.) at maximum power and
at reduced power. The transmitter output shall be connected to the input of the “receiver’” by a device such
that the impedance presented to the transmitter is equal to that of the artificial antenna specified in
paragraph 4.4, and the level at the “receiver” input is appro priate.

The transmitter shall be modulated at 1.250 Hz at a level which is 20 dB higher than that producing a
frequency deviation of + 3 kHz The “receiver” shall be tuned to the nominal frequency of the transmitter
and the variable attenuator of the “receiver” shall be adjusted to obtain a p dB value which, according to
the reading on a measuring apparatus. produces a level in thie order of 5 dB above the nose level of the
“recerver’.
The “receiver” shall then be tuned to the nominal frequency of one of the adjacent channels and the variable
attenuator shall be adjusted to a q dB value so as to obtain the same meter reading as previously.

Fdition of September 150 1988
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I'he bandwidth of the filter shall be as shown by the followin
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Between two points corresponding to an ;nmm;u’ wmoob 6 dBT6 = 16 ks
Between two pomts corresponding to an attenuation of 70 dB: 35+ 3.5 Ky
Between two pomts corresponding 1o an ;Munu;mun of 90 dB: S0 &5 kHy

ton of at least SO dB with o 1 dB step. However m order to provide

I'he attenuator shall produce an atienuat
possibilities for Luer specifications. an attenua ton of 90 dB or more 15 recommended. The noise factor of

the amplifier shall be better than 4 dB. The amplitude-frequency characteristc of the amphfier shall not
vary by more than 1 dB Hn‘m,lgimm the 16 kP bandwidih,
ton of the quartz filter is Tower than 90 dB outside the 30 kHz range specified above. the

I the attenuat
unplitude-frequency characteristic of the amplifier shall be such that the resultant of the attenuation values

of the quartz filter and the amplifier shall be no less than 90 dB.
The romes. volometer shall indicate. atits maximum deviaton. the romes value of non-sinusoidal sienals with
a peak amphitude to ronvs. value ratio ol up to at feast 10

Hu equipment used {or the measurements shall be such that the results of the power measurements do not

liffer by more than 1.5 dB from the actual value when the level at the “receiver ™ input s increased by 100 dB
uhm'c the lowest measurable fevel.
The noise level of the Tocal oscillator shall not exceed =90 dB relative to the level of
handwidth whose centre frequency is 25 kFz away from the carrier frequency.

the local oscillator
carrier in a 16 kHz
Method ol measurement using a spectrum analyser

'th adjacent channel power may be measured with a spectrum analyser conforming to the requirements
of paragraph 5.8.2.5 The transmitter shall be operated under normal test conditions (paragraph 3.3.) at
maximum power and at reduced power. The output of the transmitter shall be connected to the input of
4 spectrum an nalvser by a device such that the impedance presented to the transmitter 15 equal 1o that of
na conlorming 1o paragraph 4.4, and the level at the analyser input 1s appropriate.

el 200 dB above the level which produces a frequency

the artificial anten
The transmitter shall be modulated by 1.250 Hz at a ley
deviation of 43 kHz

I'he spectrum analyser shall be adjusied so that the transmisston spectrum. including the part which lies
within the adjacent channels. is displayed.

The adjacent channel power shall be d ‘lcm‘mud by caleulating the sum total of the power levels of all the

components. including noise. within the 16 kHFz bandwidth, Measurements shall be made in cach of the

wdjacent channels.
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5.8.2.5. Characteristics of the spectrum analyser
The characteristics of the spectrum analyser shall meet the following requirements:
It shall be possible, using a resolution bandwidth of 1 kHz, to measure the amplitude of a signal or noise
at a level 3 dB or more above the noise level of the spectrum analyser as displayed on the screen, to an
accuracy of approximately +2 dB, in the presence of a signal with a frequency displacement of 10 kHz.
at a level 90 dB above the level of the signal to be measured.
The accuracy of relative amplitude measurements shall be within + 1 dB.
It shall be possible to adjust the spectrum analyser so that two components with a frequency difference of

I kHz may be displayed separately.

5.8.3 Limit
The power emitted in the adjacent channel shall not exceed a value 70 dB below the transmitter carrier power
without it being necessary to go below 0.2 microwatt,

5.9 Spurious emissions conveyed to the antenna by conduction

591 Definition
Conducted spurious emissions are emissions whose power is conveved by conduction to the antenna or
artificial antenna at any frequencies other than those of the carrier and the sideband components resulting
from the normal process of modulation.

5.9.2. Method of measurement
Conducted spurious emissions shall be measured with the unmodulated transmitter connected to the
artificial antenna (paragraph 4.4.).
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 analyser. The measurements shall be repeated with the transmitter modulated by the normal
test modulation (paragraph 4.3.).

593 Limit
The power of any conducted spurious emission in any discrete component shall no exceed 2.5 microwatts.

5.10 Cabinet radiation and conducted spurious emissions other than those conveyed to the antenna

510.1 Definition
Cabinet radiation consists of emissions at any {requencies, other than those of the carrier and the sideband
components resulting from the wanted modulation process, which are radiated by the equipment cabinet
and structures. Conducted spurious emissions other than those conveyed to the antenna are emissions at
any frequencies, other than those of the carrier and the sideband components resulting from the wanted
modulation process. which are produced by conduction in the wiring and accessories used with the
equipment.

50020 Methods of measurement

The methods of measurement are under study.

51030 Lamits
Cabinet radiation and conducted spurious emissions as defined above shall be minimal so as not to produce
interference affecting other electronic equipment. particularly in the 100 kHz to 1,000 MHz frequency band.

The limits shall be fixed when the method of measurement has been defined.

Edition of September 15, 198%
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Residual modulation of the transmitter
Definition
The restdual modulation of the transmitter is defined as the ratio. in 1?3‘ f the audio-frequency noise power
produced after demodulation of Ihc high-frequencey signal o i imn Ll tbsence of wanted nwdu‘;:*ticm toy the

audio-frequency power produced by the normal test nmdz,xi:{ifm when applied to the transmitter.

Method of measurement

The normal test modulation defined in paragraph 4.3 shall be applied to the transmitter. The high-
frequency signal produced by the transmitter shall be applied. via an appropriate coupling device. 1o a linear
demodulator with a de-emphasis network of 6 dB per octave

Precautions shall be taken to avoid the effects of cmphmxxm«: the low audio-frequencies produced by
internal noise.

The signal shall be measured at the demodulator output using an r.ms. voltmeter with a psophometric
telephone filtering network such as described in CCITT Recommendation P.53

The moc fulation shall then be switched off and the level of the residual audio-frequeney signal at the output
shall be measured again.

Limir
The residual modulation shall not exceed —40 dB.

Receiver

Harmonic distortion and rated audio-frequency output power

Definition

The harmonic distortion at the receiver output is defined as the ratio, expressed as a percentage. of the total
r.m.s. voltage of all the harmonic components of the modulation audio-frequency to the total r.m.s. voltage
of the signal delivered by the receiver.

The rated audio-frequency output power is the value stated by the manufacturer as being the maximum
power available at the output, for which all the requirements of these specifications are met.

Methods of measurement

Test signals at levels of +60 dB and + 100 dB relative to | microvolt, at a carrier frequency equal 1o the
nominal hgquunuv of the receiver and modulated by the normal test modulation (paragraph 4.3.) shall be
applied in succession to the receiver input under the conditions specified in paragraph 4.1

For each measurement. the receiver’s audio-frequency power control shall be set so as to obtain. in a
resistive load which simulates the receiver’'s operating load. the rated audio-frequency output power
(paragraph 6.1.1.). The value of this load shall be stated by the manufacturer.

Under normal test conditions (paragraph 3.3.) the test signal shall be modulated successively at 300 Hz,
500 Hz and 1000 Hz with a constant modulation index of 3 (ratio between the frequency duldmm and
the modulation frequency). The harmonic distortion and audio-frequency output power shall be measured
at all the frequencies specified above.

Under extreme test conditions (paragraphs 3.4.1. and 3.4.2. applied simultancousl y) he tests shall be made
at the receiver’s nominal frequency and at the nominal frequency 1.5 kHz. For these tests. the modulation
shall be 1.000 Hz and the frequency deviation shall be + 3 kHz.
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Limirs

The rated audio-frequency output power shall be at least:
500 mW m a loudspeaker,
I mW in the handset earphone.

The harmonic distortion shall not exceed 10%

Receiver response

Definition

The recetver response is defined by the variation in the receiver’s audio-frequency output level as a function
of the modulation frequency of the high-frequency signal applied to 1ts input at a constant deviation,

Method of measurement

A test signal of 60 dB relative to | microvolt, at a carrier frequency equal to the nominal frequency of the
recetver. shall be apphied to the receiver input under the conditions specified n paragraph 4.1,

The receiver’s audio-frequency power control shall be set so as to produce a power level equal to 50% of
the rated output power {paragraph 6.1.) when the normal test modulation is applied in accordance with
paragraph 4.3, This setting shall not be altered during the test.

The frequency deviation shall then be reduced to + 1 kHz The frequency deviation shall be kept constant
while the modulation frequency is varied between 300 Hz and 3.000 Hz and the output level shall then be
measured.

The measurement shall be repeated with a test signal at the same frequency as the nominal frequency of
the receiver £ 1.5 kHz,

Limits

The recetver response shall not deviate by more than +1 dB or -3 dB from the characteristic giving the
output level as zt ilsr}ctimx of the Lmd} o-frequency decreasing by 6 dB per octave and meeting the point
determined by the measurement at 1.000 Hz specified above.

Maximum usable sensitivity
Definition
The maximum usable sensitivity of the receiver is the minimumn level of the signal (e.m {1y at the nominal
frequency of the receiver which. when applied to the receiver input with normal test modulation (para-
graph 4.3.), will produce:
in all cases. an audio-frequency output power equal to 50% of the rated output power (paragraph 6.1.)
and
either a SNID/N ratio or a SND/ND ratio of 20 dB. measured at the receiver output through a
psophometric telephone filtering network such as described in CCITT Recommendation P53

Method of measurement

A test signal at a carrier frequency equal to the nominal {requency of the recerver, modulated by the normal
test modulation (paragraph 4.3.) shall be applied o the recetver input. An audio-frequency load and a
measuring mstrument for measuring. through a psophometric network as specitied in paragraph 6.3.1. the
SND/N ratio or the SND/ND ratio shall be connected to the receiver output terminals.

The level of the test signal shall be set so as to produce a SND/IN ratio or a SND/ND ratio of 20 dB. using
the psophometric network and with the receiver’s audio-frequericy power control adjusted to produce 5 }” o
of the rated output power. Under these conditions. the level of the test signal at the input is the maximum
value of the usable sensitivity.

Fdition of September 15,
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Co-channel rejection

Delinition

el rejection s a measure of the capabiliny ol the receiver 1o recenve aovanted moduls

[he co-ch

without mc <.cg1‘;1d;mmt duce to the presence of an mm;uwcd mioduluted stgnal exceeding oo

frequency of cach of the sivnals being within the wanted cliannel on the receiver

Vicihad of measurement
The two signals shall be applicd (o the recaiver mpm as spectiied mopar 1;1 iph L1 The Bregqueney of the
wanied signal shall be the nomimal frequeney of the receiver and it shall be modulated by the normal

3

modulation (paragraph 4.5,

The unwanted signal shall he modulated at 400 Fz owith o {requeney deviation of £ 3 Kz Dol g
frequency shall also be the nominal frequency of the receiver under test,

Initially. the unwanted input signal shall not be apphed and the wanted mput stgnal shall be set to the value
corresponding to the maximum usable sensitvity (p;n‘zigmph 6.3.). The unwanted signal shall then be

applied and its carrier frequency adjusted between & 3 kHz around the nomimal frequency of the receiver
to a value umupn nding o the maximum degradation of hL, SNDOND ratio or the SNID N ratio at the
receiver output: its input level shall be adjusted so as o reduce these 1 itios from 20 dB to 14 dB (with

psophometric filter).

The co-channel rejection ratio shall be the ratio. in dBof the level of the unwa vted sienal o that of the
wanted signal at the receiver mput when the above-mentioned reduction of the SND NI ratio or SN N
ratio s obtamed.

Linis

The co-channel rejection ratio on the wanted channel shall be mamtained between - K dB and 0 dB.

Adjacent chanmnel selectivity

Definition
The adjacent channel selectivity is @ measure of the capability of the recaiver to receive ¢ wanted modulated
sienal without the degradation due 1o the presence ui an unwanted modulated signal exceeding a given it

with the frequency ol the unwanted sianat being 25 Kz away Trom the ll’u[ucncy of the wanted signal,

Viethaod of measureineni

Fhe two signals shall be mehul 1 the receiver imput as spectfied i
be at the nominal frequency of the receiver and shall be moc
mted s ﬂnzl‘i shull be modulated ar 400§
ol the upper adjacent channel,

Vparagraph b The wanted signal shall
thated by the normal st modulation

t
7 owith a frequencey deviation of = 3 kHz

(paragraph 4.3 The wnwe
and its Drequeney shall be the same as tha
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Initially, the unwanted signal shall not be applied and the level of the wanted input signal shall be adjusted
to the value corresponding to the maximum usable sensitivity {(paragraph 6.3.). The unwanted signal shal]
then be applied and its input level adjusted until the SND/N D ratio or the SND/N ratio at the receiver
output (with psophometric filter) is reduced from 20 dB to 14 dB.

This measurement shall be repeated with an unwanted signal at the frequency of the lower adjacent channel.
The adjacent channel selectivity shall be expressed as the lesser value of the ratios, in dB, of the level of
the unwanted signal to the level of the wanted signal obtained for the upper and lower adjacent channels,
These measurements shall be made under normal test conditions (paragraph 3.3.) and under extreme test
conditions (paragraphs 3.4.1. and 3.4.2. applied simultaneous iy).

6.5.3. Limirs

The adjacent channel selectivity shall be no less than 70 dB ursder normal test conditions and no less than
60 dB under extreme test conditions.

6.6. Spurious response rejection

6.6.1. Definition
The spurious response rejection is a measure of the capability of the receiver to discriminate between a
wanted modulated signal at the nominal frequency and an unwanted signal at any other frequency at which
a response is obtained.

6.6.2. Method of measurement
Two signals shall be applied to the receiver input as specified in paragraph 4.1. The wanted signal shall be
at the nominal frequency of the receiver and shall be modulated by the normal test modulation (para-
graph 4.3.). Tnitially, the unwanted signal shall not be applied zind the level of the wanted input signal shall
be adjusted to the value corresponding to the maximum usable sensitivity (paragraph 6.3.).
The unwanted signal shall then be applied, modulated at 400 Hz with a frequency deviation of 3 kHz and
an input level of 90 dB relative to | microvolt. The frequency shall then be varied within the 100 kHz to
1,000 MHz range. For each frequency at which a response is obtained, the input level shall be adjusted until
the SND/ND ratio or the SND/N ratio at the receiver output (with psophometric filter) is reduced from
20 dB to 14 dB.
The spurious response 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, when the above-mentioned reduction of the
SND/ND ratio or the SND/N ratio is obtained.

6.6.3. Limit
The spurious response rejection ratio shall be no less than 70 dBB on any frequency with a displacement from
the nominal frequency of the receiver exceeding the adjacent channel separation.

6.7. Intermodulation response rejection

6.7.1. Definition
The intermodulation response rejection is a measure of the capability of a receiver to inhibit the generation
of in-band signals caused by the presence of two or more signals at frequencies other than that of the wanted
signal.

Edition of September 15, 1988
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Fwo signal generators A and B shall be con Fiothe recena

stonal generator B oshall be swirck

> recerver d;?d shall be modu I*w i

pal test modu
"

ator A applied o the recorver imput shull be adjus

ble senstuvity {(paragroph 6.5

This fevel xh;ti% be noted. The frequency of signal generaior A shall then be adjusted to o frequency with
i

@ displacement (ubove or below) from the rominal frequency which s twice the adjacent channel separaton.

GUEnCY shall he .Mfﬂ,u\i&’d

Stanal generator B shall then be x\\'i(uhcd o 1shall not be modulated and s

o a frequency with a displacement <:xlm\ e or helow) from the nominal nu{uuxc;‘ cqual to the adjacent
channel separation. The output 1c els of the two signal senerators shall be kept cquud and increased unul
2 SND ND rato or 4 SNDN ratio of 20 dB (with psophometie Hilter) s again obtamned at the receiver
output.

Ihe frequency of stenal generator A may. 11 necessary. be modified shehtly to obtain the maximum values
W the SNDND or SNID N ratios. The levels of the two test signals shall be re-adjusted in order Lo regain
the ratio of 20 dB.

The ratio. in dB. of the output levels of the two signal generators to the previously noted level of signal

venerator A alone at the nominal frequency of the receiver s the mtermodulation rejection response ratio.

Limit
The intermodulation rejection response ratio shall be no less than 70 dB.

Blocking or desensitisation

Definition

Blocking is a variation {generally a reduction) of the wanted output power of the receiver or a reduction

of the SND/ND ratio or the SND/N ratio due to an unwanted signal on another frequency.

Method of measurement

Two signals shall be applied 1o the receiver input as specified in paragraph 4.1. The wanted modulated signal

shall be at the nominal frequency of the receiver and shall be modulated by the normal test modulation

(paragraph 4.3.). Initially, the unwanted signal shall not be applied and the level of the wanted mnput signal

shall be adjusted 1o a value exceeding 6 dB relative o 1 microvolt.

The audio-frequency output power resulting from the application of the wanted signal shall be adjusted

1o a value equal to 30% of the rated output power.

The unwanted signal shall not be modulated. and 15 frequency shull be \lericd between + 1 MHz and

210 MHz and between — 1 MHz and — 10 MHz relative to the nominal frequency of the receiver. The

level of the unwanted input signal on all the frequencies in the ranges specified above shall be such that the

unwanted signal causes:

a) a3 dB reduction i the output level of the wanted signal. or

by a reduction of the SNDIND ratio or the SNIDIN ratio at the receiver output (with psophometric filter)
to 14 dB:

either a) or b) may occur first.

The input is the blocking level for the frequency concerned.

Linit
The blocking level for any frequency i the rang pucil‘cd in paragraph 0.8.2. above shall be no less than

+90 dB relatve 1o 1 microvolt. except [(H frequencies on which spurious responses hu\'c been found
(paragraph 6.6.}.

RN
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Spurious emissions

Conducted spurious emissions

Definttion

Conducted spurious emissions are emussions at any frequencies whose power is conveyved by conduction
to the antenna or artificial antenna

Method of measurement

Conducted spurious emissions shall be measured in the artificial antenna defined in paragraph 4.4.

‘The measurements shall be made over the range from 9 k7 to 2 GHz. The measurement for each spurious
component shall be made using a tuned radio measuring instrument or a spectrum analyser.

Limit

The power of any conducted spurious emission at any discrete frequency shall not exceed 2 nanowatts.

Cabinet radiation
Under study

mplitude response of the receiver limiter

Definition

The amplitude response of the receiver limiter is the relationship between the radio-frequency input level
of a specific modulated signal and the audio-frequency level at the receiver output.

Method of measurement

A test signal at the nominal frequency of the receiver modulated by the normal test modulation (para-
graph 4.3.) at a level of +6 dB relative to one microvolt shall be applied to the receiver input and the
audio-frequency output level shall be adjusted to a level 6 dB lower than the rated output power (para-
graph 6.1.). The level of the input signal shall be increased to -+ 100 dB relative to one microvolt and the
audio-frequency output level shall be measured again.

Limit

When the radio-frequency Input level is varied as specified, the variation between the maximum and
minimum value of the audio-frequency output level shall not exceed 3 dB.

Receiver noise and hum level

Definition

The receiver noise and hum level is defined as the ratio. in dB. of the audio-frequency power of the noise
and hum resulting from spurious effects of the power supply system or from other causes. to the audio-
frequency power produced by a high-frequency signal of average level, modulated by the normal test
modulation and applied to the receiver input.

Method u/“/11(’<1.m/'mz<’/z/

A test signal with an electromotive force of 30 dB relative to 1 microvolt at a carrier frequency equal to
the nominal | cqumu of the recerver, and modulated by the normal test modulation specified in para-
graph 4.3, shall be applied to the receiver input. An audio-frequency load and a psophometric filtering
network (paragraph 6.3.1.) shall be connected to the output terminals of the receiver. The audio-frequency
power control shall be set so as 1o produce the rated output power level conforming to paragraph 6.1,
The output signal shall be measured by an r.m.s. volumeter.

The modulation shall then be switched off and the audio-frequency output level measured again,
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Operation of veceiver mute or squelch facilits

Jyefiniiiion
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I'he parpose of the reeer

at the receiver mput s doss than aogiven value
Vierhod of measurenicint
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iy \\ hen the recerver mute faciliny is switched off. wwest signal

frequency equal to the nominal frequenc v of the a‘ccci\cr K nornral st modutaton
x;xut ted i paragraph 4.3 shall be apph u§ o I'}c mpu m‘m;m%\ of the receiver. An audio-f ;
load und a psop shometric filierin ng network (paragraph 6.3 1) shall be connected to the output ]
of the recet The receiver’s audio- Hu[u\ ey pm\\cr control <hall be set <o as o produce the raied

output power ushncd m paragraph 6.1
The output signal shall be measured with the ard ofan roaves, volimeter
The input signal shall then be suppressed . the recerver mute facility switche - on and the audi frequency
output level measured agam.

by When the receiver mute factlity 1s switched off again. a test signal modulated by the normal test
modulation shall be applied to the receiver mput at o level of 6 dB relative to Ficrovolt and the
recerver shall be set to p!mhu,c 30%, of the rated output power.
The level of the input signal shall then be reduced and the recerver mute cireurt shall be switched on.
The input signal shall then be increased unul the above-mentioned output power 1s reached. The
SNDND and SND'N ratio and the input level shall then be measured.

Limits

Under the conditions specified in paragraph 6.12.2. ). the audio-lrequency output power shall not exceed
40 dB refative to the rated output power.

Under the conditions specified in paragraplhy 6.12.2. by the input level shall not exceed + 6 dB relative 1o

I microvolt and the SND 'ND or SND'N ratio shall be at least 20 dB.

In the case of a continuously adjustable recetver mute ilu] v, the mput signal shall not exceed =40 dB

relative to 1 microvoll when the control 1s set at maxnmum (provisional figure).

DUPLEX OPERATION

I the equipment is designed for duplex operation. 1t shall be provided with a duplex filter when it s
submitted (or tests and the following additional measurements shall be made to ensure satisfactory duplex
operation.

Receiver desensitisation with simultaneous transmission and reception

Definivion

Desensitisation is the degradation of recciver sensitvity as a result of a transfer of power from the
transmitter to the yeceiver due to coup line effects. Tris expressed as the difference. i dB. between the Tevels
ithout simultaneous transmission.

of maximum usable sensioviey with and w
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7.1.2. Method of measurement
The transmitter and the receiver shall be connected to a duplex filter with the filter’s antenna output being
connected, via a coupling device. to the artificial antenna specified in paragraph 4.4.
A test signal generator modulated by the normal test modulation (paragraph 4.3.) shall be connected to
the coupling device in such a way as to avoid modifyving the impedance match.
The transmitter shall be switched on and modulated at 400 Hz with a modulation index of 3, the switch
controlling output power being set at maximum.
The receiver sensitivity shall then be measured in accordance with paragraph 6.3. The level of the test signal
at the input under these conditions is the maximum usable sensitivity with simultaneous transmission and
reception. The desensitisation value shall be calculated in accordance with paragraph 7.1.1.

7.1.3. Limits
The desensitisation shall not exceed 3 dB. The maximum usable sensitivity with simultaneous transmission
and reception shall not exceed the limits specified in paragraph 6.3.3.

7.2. Receiver spurious response rejection
The receiver spurious response rejection shall be measured in accordance with paragraph 6.6.2. and
paragraph 7.1.2. except that the transmitter shall not be modulated. The transmitter shall be switched on
with the switch controlling output power at the maximum setting.
The hmit specified in paragraph 6.6.3. shall also apply in this case.

8. ACCURACY OF MEASUREMENT

The accuracy required for the measurement of the following parameters shall be as shown in the list below:
8.1 1. DC voltage + 3%
8.1.2. AC mains voltage + 3%
8.2.1.  Audio-frequency voltage and power +0.5dB
8.2.2. Audio-frequency + 1%
8.2.3. Distortion and noise of audio-frequency generators 1%
8.3.1. Radio-frequency b 50 Hz
8.3.2. Radio-frequency voltage +2 dB
8.3.3. Radio-frequency field strength +3 dB
8.3.4. Radio-frequency carrier power = 10%
841 Impedance of artificial loads. combining units. wiring. plugs, attenuators, etc. + 5%
8§.4.2. Internal impedance of generators and input impedance of measuring receivers +10%
8.4.3.  Attenuation of attenuators 4+ 0.5 dB
8.5.1. Temperature +17C
8.5.2. Humidity 5%

Edition of September 15, TYNE
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s avatlable

of  Recommendation

Paragraph

Administration

Deseription of varnations

Reason for variations

B
ol

Denmark

Norway

Grecce

Fed. Rep.
of Germany

Greece

Greece

United
Kingdom
(MPT 1252)
freland (R 81)

France

Norway

United
Kingdom

treland

A double watch 1s permitted provided
that one of the channels is channel 16
and that this channel always has prio-
rity. Scanning of more than two chan-
nels 1s not allowed.

A double watch 1s permitied provided
that channel 16 is one of the channels.
Channel 16 must hawve priority.

The labelling shall be in Greek if possi-
ble.

The labelling shall be 1n German,
English or shall use standard inter-
national symbols.

The technical documentation shall be
in Greek or English.

The equipment shall be fitted with an
automatic system permitting a4 watch
by loudspeaker on chhannel 16 when the
handset is in its normal rest position,
irrespective of the channel selector
setting.

Measures shall be taken to ensure that
all accessible metal parts of the equip-
ment are earthed.

(For equipment such as a receiver with
a plastic casing and carthed push-
buttons and jack-plug sockets)

In accordance with T/R 3401 a
minimum number of channels is speci-
fied.

At least 24 channels are required,

1.3

Transmission and reception on a least

6 channels.

Conditions contamned in other national
spectfications,

CEPT:

Measures shall be taken to ensure that
the casing of the equipment is earth-
ed. ..

Operating conditions.

septeimber 5 HOuR
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Paragraph

Administration

Description of variations

Reason for variations
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Al
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612,
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~1
)

United
Kingdom
Ireland

United
Kingdom
freland

Greece

France

United
Kingdom
Ireland

Spain

United
Kingdom
Ireland

Spain

Denmark

United
Kingdom
Ireland
Fed. Rep.
of Germany

The lower and upper extreme tem-

peratures are 0 C and 40 C.

The equipment shall be operational one
minute after being switched on and it
shall meet all the requirements of the
specifications after § minutes.

A power level of between 10 and
25 watts is required nstead of “between

6 and 25 watts™,

This method s used in preference.

Cabinet radiation shall not exceed
2.5 mi

THCrOWatts.

An unmodulated signal is uwsed to
unblock the mute or “squelch™ facility.
The input signal must not exceed
[.5 microvolt.

If the mut or “squelch™ facility is con-
tinuously adjustable, the input level
shall not exceed +30 dBuV when the
control setting is at maximum sensiti v-
iy,

The limit 1s not specified. However, a

maximun of 3 dB is permitted.

National  specifications  recommend
that the equipment should be ftted
with an automatic system permitting a
watch to be kept on channel 16 when
the handset 1s in 1ts normal position.
Independent selection of transmission
and reception frequencies shall not be
possible.

Use of duplex and semi-duplex modes.
For public correspondence and port

operations  the following  provisions
shall apply:

CEPT:

The lower and upper temperatures are
P57 C and 55 C.

CEPT:

The equipment shall be operational and
meet the requirements of the specifica-
tons one minute after being switched
on.

The use of a spectrum analyser is
preferred to the use of a receiver.

CEPT:
Cabinet radiation shall be minimal.

CEPT:

if the mute or “squelch™ facility is con-
tinuously adjustable, the input level
shall not exceed +40 dBpV when the
control seeting 1S at maximum sensitiv-
iy,

CEPT:
No equivalent condition.

Operating condition,

Fditon of Sepiem
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Paragraph

Administration

Desceription of variations

Reason for variations

Fed. Rep.

of Germany

Radiotelephone  stations on  board
passenger ships on inland waterways
and ships of 300 grt and above shall be
equipped for public correspondence in
duplex mode.

All other vessels, including vessels on
infand waterways, may use the semi-
duplex mode for public correspon-
dence, but the use of the duplex mode
is strongly recommended.

In addition to the requirements in the
specifications. the design and technol-
ogy used in the equipment have to
conform to the following standards:
“VDE 0560, Specifications for capa-
citors, Part 7. radio interference sup-
pression capacitors.”

CVDE 0804, Specifications for com-
munications equipment.”

“VDE 0874, VDE guidelines for radio
interference suppression.”™

“VDE 0875 Specifications for sup-
pression of radio interference caused by
clectrical equipement and systems--
safety requirements.”

“Regulation on  protection  against
harmtul effects caused by X-ravs (X-
Ray Regulation-RoV).”

“Guidelines on permissible noise levels
on board sea-going ships.”

Conducted spurious emissions in the
150 kHz to 30 M7 frequency band.

Regulations of the German Elec-
trotechnical Commission within the
DIN (DEK).

.

National Regulation.

Regulation of the “Seeberufsgenossen-
schaft™.

National specifications contained in the
VDE Regulations of the German Elec-
trotechnical Commission within  the

DIN (DEK).
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Annex Il

Specifications for a watchkeeping radiotelephone receiver
on the distress frequency 2,182 kHz

Text approved by the “Telecommunications™ Commission at Stockholm (1977). amended at Ostend (1979). Innshbruck (19%1),
Vienna (1982), Cannes (1983 and Nice (1985,
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INTRODUCTION

These specifications are the mimimum technical charactenisues for a ship's radiotelephone receiver, including

ans vi" atoudspeaker on the mermatio

power sources or converters. mtended for keepimg watch by

distress and L:meg frequency 20182 kM7 The equipment shall comprise the following,

) d receiver:

by a loudspeaker:

<) u fitering device. with a supplementary or substitute muting device
absence of the signals specified in paragraph 6.2.:

dy o device. which may be provided as an addinonal iten for disconnecting the filter. muting device or
both during periods of radiotelephone silence.

to stlence the Joudspeaker in the

The numbers i parentheses refer 1o notes at the end of this docament.

GENERAL CONDITIONS

Construction

The mechani ‘;xl and electrical construction and finish of the equipment shall conform in all respects with
good engineering practice and the equipment shall be suitable for use on board ships at sea.

All controls shall be of sufficient size to enable the usual control funcuions 1o be casily performed.

All controls. instruments, monitoring devices and inputioutput points shall be clearly labelled. A label
mdlcat ing the type of equipment submitied for the type approval tests shall be affixed to the equipment
50 as to be clearl y visible in the normal operat wing position. Details concerning the power source to be used
for the equipment shall also be clearly indicated.

All parts of the equipment to be checked during inspection or maintenance operations shall be readily
accessible.

Full technical documentation shall be provided with the equipment.

The components shall be readily identifiable either from markings on the equipment itself or from the
technical documentation.

The brightness of any equipment lighting shall be capable of being reduced to zero.

Controls
The only controls on the outside of the apparatus shall be the following:
on/off switch with a visual indication that the installation is in operation;
a volume control for adjusting the audio-requency power as described in paragraph 4.11.1;
a control for reducing brightness as described in paragraph 2.1.7.;
a muting device control or controls where paragraph 6. applies
1 filter control where paragraph 5.1, apphes:
a control for the device described 1 paragraph 6.4 if 1t apphes.

Safety precautions

Measures shall be taken to protect the cquipment against the effects of overcurrent or overvoliage.
Measures shall be taken to prevent damage to the qmpim ntif the power source produces transient voltage
variations, and to prevent any damage that might arise from an accidental reversal of polarity at the power

SUUrCe.
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Measures shall be taken to ensure that the casing of the equipment is earthed. but this shall not result in
any termimal of the electrical power source being earthed.

All components and wiring in which the DC or AC voltage produce, singly or in combination, a peuak
voltage in excess of 50 volis, shall be protected against any accidental access and shall automatically be
isolated from all electrical power sources if the protective covers are removed. Alternatively, the equipment
shall be constructed in such a way as to prevent access to cormponents operating at such voltages unless
an appropriate tool is used such as a nut-spanner or screwdriver. Conspicuous warning labels shall be affixed
both inside the equipment and on the protective covers.

TEST CONDITIONS, POWER SUPPLY AND AMBIENT TEMPERATURES
Normal and extreme test conditions

Type approval tests shalt be made under normal test conditions and also. where stated, under extreme
N
3

conditions. The test conditions and procedures are described 1n paragraphs 3.2, to 3.5, below.

Test power source

atest power source capable
2ouand 342,

Y0

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

During type approval tests, the equipment’s power supply shall be provided b
of producing normal and extreme test voltages as specified in paragraphs 3.

V-]

Normal test conditions

Normal temperature and humidity
The normal temperature and humdity conditions for tests shall be fixed by any convenient combination
of temperature and humidity within the following limits:

temperature + 15 C to +35°C

refative humidity 20% to 75%
Note. When it 1s impracticable to carry out the tests under the conditions spectficd above, a note stating the actual
temperature and relative humidity during the tests shall be added 1o the test report.

Normal test power supply

Muains voltage and frequency

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage.

For the purpose of these specifications. the nominal mains voltage shall be the declared voltage or any of

the declared voltages for which the equipement is indicated as having been designed.

The frequency of the test power source used instead of the AC mains shall be 50 Hz + 1 Hz

Power source from a battery

Where the equipment 15 designed to operate from an accumulator battery, the normal test voltage shall be
the norminal voltage of the battery (12 volts, 24 volts. ete.).

Other power sources

Foreguipment using other power sources, the normal fest voltage shall be determined by agreement between
the manufacturer and the authority conducting the tests.

Edition of September 15,

1988



P Fxtreme test conditions

L2000 Muams voltage and
Fhe exoreme tost voltages for cquipmient to e vo RN
109,

The lrequency of the test power source shald be 30 Fzoo 1 H

3220 Power source from an accuntulator batters
Where the equipment is desiened to operate rom an accumulator battery. the oxtreme tost voltnges shall
he 1.3 or 09 1imes the nominal voliage of the battery (12 volts, 24 voliss cte).

230 Other power sourees
For equipment using other power sources. the exireme wost volteges shall be determined by agreemen

between the equipment manulncturer and e authoriy conducung the tests.

LY Procedure for tests at extreme temperafur
Before measurements are made. the equipime nit shall have reached thermal equilibrium i the test chamber.
During the temperature-stabilizing period. the equipment shall be switched off. The sequence of measure-
ments shall be chiosen and the hunudity content m the test chamber shall be controlled so that excessive
condensation does not occur,

3.0. Environmental tests

3.0.1 General

The following tests shall be conducted under the environmental conditions specified m Annex VI to this
Recommendation. "Environmental tests for mariome radio equipment”
Before commencing the environmental tests. the tests for the other technical requivements m these specifica-
tions shall be carried out. Where electrical tests are requived. they shall be caried out at the normal test
voltage.

Where the expression “verilication of characteristios” 15 used it means simple electrical und funcuonal tests
o demonstrate that the equipment 1s in working order. The results of verifications of characteristics shall

be mcluded m the test report.

Foadiian of Sepiembe
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3.6.2. Vibrarion
(Test to be carried out in accordance with paragraph 4. in Annex VI to this Recommendation.)
3.6.3. Dry-heat cycle
(Sheltered equipment, see paragraph 5.2. in Annex VI to this Recommendation.)
During these tests, it is acknowledged that the equipment’s characteristics may be diminished. buat the
sensitivity shall be verified with particular care.
364 Damp-heat cycle
(Test to be carried out in accordance with paragraph 6. in Annex VI to this Recommendation.)
During these tests, it is acknowledged that the equipment’s characteristics may be diminished, but the
sensitivity shall be verified with particular care.
3.6.5. Low-temperature cyele
(Sheltered equipment, see paragraph 7.2. in Annex VI to this Recommendation.)
During these tests, it is acknowledged that the equipment’s characteristics may be diminished. but the
sensitivity shall be verified with particular care,
3.6.6. Corrosion tests
(See paragraphs 10.1. and 10.2. in Annex VI to this Recommendation.)

3.7. Warm-up time
The equipment shall meet the requirements of these specifications one minute after being switched on.
4. RECEIVER
4.1 General
4.1.1. Classes of emission and frequency

The recetver shall be fixed-tuned and shall be capable of receiving class A2A, H2A, A3E and H3E emissions
on the 2,182 kHz frequency by means of an envelope detector.

Edition of Septamber 15, TU8K
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yan artificial antenna Comprising a resisy

s dOes ot i any wan H“ﬂplx Lt
ciiaraciensucs

N ] I i+ j . Shesre divaugat
lest vignals applied 1o the receiver i

i e "

Test signal generators \h Hl be com wcm; to the recenver mput vie a network mmpediance

oraph -

presented to the recerver mput is equal to the impedance of the artificial untenna ds
This requirement shall be met. irrespective of whether ane or more test signals ware upplied to the receinver
simultaneously.

The levels of the test signals at the input shall be expressed in terms of the et at the owtput tenminals
of the eenerators including the assoctuted network decribed i pavagraph 131

Receiver ourput

The output power of the receiver shall be measured i a resistance approximately cqual to the modutus of
impedance of the loudspeaker

The normal output power used in these specifications shall be mesured ata frequency of 1.000 Hz and shall
be 50 mW.

The rated output power stated by the munufacturer shall be at least 300 mW.

Nore. An appreciably higher oulput power may be necessary 1 nosy environment,

Maximum usable sensitivity

Definition

The maximum usable sensitivity is the minimum level of a mdio'l‘rcqucncv signal with the modulation
indicated. which produces at the receiver output a given value of the signal-noise-distortion to noise ratio
(abbreviated to S’\ YN and. at the same time. an output power at least equal to the value specified.

Merthod of measurement

A class A2A signal on the frequency 2,182 kHz, modulated at 1.000 Hz with a modulation factor of 30°
shall be used. For each rest. the input level of the test signal shall be adjusted so that a SND/N ratio of
10 dB is obtained and. at the same Limc SO0 mW ol power is provided at the output. The level measured
at the input 1s 1hc maximum usable sensitivity. Measurements shall also be made under extreme test
conditions (paragraphs 3.4.1. and 3.4.2. applied simultancously).

Limits /'m/m.\w/
The maximum usable sensitivity shall be better than 420 dB relative to I microvolt.
Audio-frequency passband

Definiiion
The audio-frequency passband is the frequency band within which the attenuation relative to the maximum

fevel does not exceed 6 dRB.
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Method of measurement

A class A2A signal. modulated at 1,000 Hz with a modulation factor of 30% shall be applied to the receiver
mput at a level of -+ 60 dB relative to | microvolt and the receiver shall be set for the normal output powcr
The modulation frequency shall then be varied while maintaining a constant modulation factor of 30%
and the output level corresponding to each modulation frequency shall be measured.

Limits imposed
The audio-frequency passband shall extend at least from 350 Hz to 2,700 Hz At 6 kHz. the attenuation
relative to the maximum amplitude shall be no less than 20 dB.

Two-signal selectivity test for adjacent channel signal-selectivity

A two-signal selectivity test for ad;z;cun channel signal-selectivity is an important indication of effective

selectivity, defined as bcmﬂ the recerver’s ability to discriminate between the wanted signal and unwanted

signals (on frequencies generally outside the mxxh&nd) at levels that may produce non-tinearity effects, with

the wanted signal and the unwanted signals acting simultaneously. For the purpose of these specifications,

the adjacent channel signal-selectivity is defined as the ratio at the receiver input 04 the level of unwanted

signals to the level of specified wanted signals, when the unwanted signals produce a reduction in the SND/N

ratio from 20 dB to 14 dB.

Method of measurement

The arrangement used for applying two test signals to the receiver input shall conform to paragraph 4.1.3.

Tf > automatic gain control shall be switched on. The wanted signal shall be a class A2A signal on the
82 kHz frequency, modulated at 1,000 Hz with a modulation factor of 30%

Thc receiver shall be set for normal output power with a SNID/N ratio of 20 dB

Anunwanted class AZA signal, modulated at 400 Hz wnh a modulation factor of 30%, shall then be applied

to the receiver input. The level of the unwanted signal shall be increased from a low level until the SND/N

ratio s reduced from 20 dB o 14 dB.

Limits imposed

The adjacent channel signal-selectivity shall exceed the values shown in the following Table

Frequency of the mm”micd Adjacent channel
signal refative to 2,182 kHz signal-selectivity
() kHz and 4+ 10 kH 40 dB

) kM7 and +20 kH 30 dB

Two-signal selectivity tests (blocking and cross-modulation)

Defunitions

slocking 1s a change (generally a reduction) in the output power or a reduction of the SND/N ratio of a
recetver due to an unwanted signal on another {requency.

Cross-modulation is the transfer to the wanted signal of the modulation of & modulated unwanted signal
transmitted on another frequency.

Blocking and cross-modulation often occur simultaneously

Fadition of Septembe
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1300 Forthe blocking test. the receiver shall be set <o that ]

An umwanted sienal shall then be applied. ot a frequency = 20 Kb away from the wanted signal frequenes.
Ihe level of the unwanted signal shull be moredsed mml noproduces a 3 dB ch;‘ nge m the output lev et of
the wanted w1 g al or 2 6 dB reduction of the SNIY N oratio, whicheser occurs fivst. When this prerequisit
is met. the input level of the unwanted signal s the nm;\ my fevel,

4523 For the cross-modulation test. the receiver shall be set so that the wunted stenal produces normal power
at the output, With the modulation of the wanted signat being suppressed. an unwanted class ATA signal
shall be apphi L,d ata frequency + 20 kHz avvay from the wanted signal frequeneyv. modutated at 400 Hz wath
a mmdul;nmn factor of 30%

The input level of the unwanted signal shall be increased until the total power of the anwanted signad ot
the receiver output as a result of cross-modutation is 30dB below the fevel of the wanted sienal. When this
prerequisite is met, the mput level of the unwanted signal is the cross-modulation level,

4.5.3 Limits imposed

4.5.31 stocking
With the level of the wanted signal at + 60 dB retative to b microvoll. the level of the unwanted signal shall

be no less than + 100 dB relatve to ! microvolt.

4532 Forcross-modulation. the level of the unwan ted signal shall be no less than =90 dB relative to | microvolt.

4.6. Intermodulation

4.6.1. Definition
Intermodulation 15 a process wherebhy sig
(generally unwanted) signals to a non-linear circuit,

sult from the simubtaneous apphicaton of two or more

4.6.2. Method of measurement
With the automatc gam control switched un. aclass A2A testsignal on the 2,182 k7 frequency. modulated
at 1.000 Hz with a modulution fuctor of 3024, shall be applied 1o the receiver input at a level of -+ 30 dB
\'clzni\f‘c to 1 micm\’ol and the au 1iw!‘1'cqucm‘,u\‘ gain cumml shall be set so as to produce normal output
power. The setting of lu audio-frequencs gain control shall not be altered during the course of this test.
The wat ncd St shall then be suppressed and two unwanted signals shall be appliecd simultaneously to
the receiver mu The signal closer in frecquency to the wanted sign: \i f‘rcqu*mt} shall be unmodulated. The
other unwanted signal shall be a class A2A signal modulited at 1.000 Hy with a modulation fuctor of 20%.

nal -

Fditon ol Septombey 15 TR
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Neither of the two signals shall be at a frequency less than 30 kHz away from the wanted signal frequency
(the receiver input frequencies which are likely to produce harmful intermodulation products are contamed
in CCIR Recommendation 332-3, paragraph 6.4.}. In selecting the frequencies used for these measurements,
care shall be taken to avoid those on which spurious responses are produced. The input levels of the two
signals in combination shall remain equal and shall be adjusted so that the receiver output power resulting
from the combined signals is equal to the normal output power.

If the above input levels cannot be determined precisely from the “output level/mput level” characteristic,
it shall simply be ascertained that the operating conditions of the automatic gain control are the same as
when the wanted signal was applied, using the voltage of the automatic gain control, for example, as a
reference.

4.6.3. Limits imposed

The level of each of the two signals which combine to produce the normal output power shall be no less
than + 80 dB relative to | microvolt.

4.7. Spurious response selectivity

4.7.1. Definition
The spurious response protection ratio is the ratio of the input lewel of the unwanted signal on the spurious
response frequency to the input level of the wanted signal when the wanted and unwanted signals each
separately produce the same SND/N ratio at the receiver output.

4.7.2. Method of measurement
A class A2A signal on the 2,182 kHz frequency, modulated at 1,000 Hz with a modulation factor of 30%,
shall be applied to the receiver input at a level producing a SNID/N ratio of 10 dB. The carrier frequency
of the input signal shall then be varied in order to find the spurious responses. Whenever a spurious response
is obtained. the carrier frequency of the input signal shall be adjusted so as to provide maximum power
at the output. The input level shall then be adjusted so as to produce a SND/N ratio of 10 dB at the receiver
output. The ratio between the input level of each spurious signal and the input level of the wanted signal
shall then be determined.

4.7.3. Limits imposed
The protection ratio on any spurious frequency shall be no less than 60 dB.

4.4, Harmonic distortion

4.8.1. Definition
The harmonic distortion at the receiver output is defined as the ratio. expressed as a percentage, of the total
r.m.s. voltage of all the harmonic components of the modulation audio-frequency to the total rm.s. voltage
of the signal delivered by the receiver.

4.8.2. Method of measurement
A class AZA signal on the 2,182 kHz frequency, modulated at 1,000 Hz with a modulation factor of 30%.
shall be applied to the receiver input at successive levels of +40 dB and +80 dB relative to 1 microvolt.
The audio-frequency gain control shall be set so as to obtain the rated power. For each input level value,
the modulation factor shall be increased from 30% to 80% while using the audio-frequency gain control
to keep the output power at its rated value.

4.8.3. Limits imposed
At a modulation factor of 30%. the harmonic distortion shall not exceed 15%.

Fdition of September 130 1988
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Conducted spurious emissions
Definition
Conducted spurtous emissions are amissions at anv ireguences which are comveved 1o the antenna

artificial antenna

Method of measurenient

icral antenna de

f

Conducted spurious emissions shall be measured at the resistance termmals of the art
m paragraph 4.1.2.
Each spurious emission shall be measured by means of a tuned radio-frequency measuring instrument or
a spectrum analyvser. The measurements shall extend over w range from 9 kHy o 2 GHz

Limirs impased

The power of any discrete component measured i the artificial antenna shall not exceed 1 nunowau
(1 107 wartn),

Automatic gain control

A satisfactorily operating automatic gain control shall be fitted in the apparatus. Tt shall be desioned 1o
mmhibit any excessive noise at the receiver output i the absence of mput signals.

Methods of measurement
For the low-level AGC

a nodul'i io) t"ic tor of %{)’ . shall be app slied (o the mput. The mput le
SND/N ratio of 10 dB.

The zludio power control shall be set so as to produce the normal output power. The input level shall then
be ncreased by 20 dB and the SND/N ratio measured.

est. a class A2A signal on the 2082 kHz frequency. modulated at 1,000 Hz with
>vel shall be adjusted to produce u

For the high-level AGC test. a class A2A signal on the 2,182 kHz frequency. modulated at 1,000 Hz with
a modulation factor of 30%. shall be applied to the input. The mnput level shall be adjusted to produce a
SND/N ratio of 10 dB. The audio power control shall be set so as to produce an output level 10 dB below
the normal power.

The input level shall then be increased by 70- dB and the output power variation measured.

Limits imposed
Under the conditions specified in paragraph 4.10.1.1. the SND/N ratio shall be no less than 25 dB.

Under the conditions specified in paragraph 4.10.1.2.. the output power shall not increase by more than
10 dB.

Audio-frequency gain controls
The receiver shall be equipped \\1th a manual control for varving the audio output power between the
maximum and a low but audible level.

It shall be possible to adjust HIL lower output level value by means of a preset control not accessible to the
operator. In whatever combination the settings of the manual and preset gain controls are placed, the output
power shall be no lower lhm I mW when the wusable sensitivity level measured in accordance with
paragraph 4.2, 15 apphed to the mput.

With the manual volume control set at minimum. the preset control shall enable the output power 1o be
varied by at least 12 dB.

Protection of receiver circuifs
Measures shall be wken 1o protect the receiver and suppress s output power when the on-board radio
i

telephone transmitter is transmitting on the 20182 kHz frequency.

15 TURR
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The receiver shall not suffer any damage as a result of applyving, under the conditions specified in para-
graph 4.1.3.. a radio-frequency test signal at a level of 30 roris. volts for a period of 15 minutes on any
fre equency in the 100 kHz to 28 MHz range.

When the test signal ceases to be apphied. the receiver shall operate without having to be reset.

The receiver shall also be protected against damage due to clecrrostatic voltage which may oceur at its mput.

FILTERING DEVICE

Filter response at 1,300 Hz and 2,200 Hz

If the equipment 1s designed to have a selective response on the alarm signal frequencies 1,300 Hz and
2.200 Hz, it shall meet the specifications of paragraph 5.3, when placed under mox‘c conditions. In this case,
an indication shall be given on the equipment and it shall be possible to return it quickly and easily to the

setting at which the response is normal as defined in paragraph 4.3.3.2

Method of measurement

With the filtering device switched off, a class A2A signal on the 2182 kHz frequency, nmduh%cd at 1000 Hy
with a modulation factor of 30%. shall be applied to the receiver mpu at a level of 60 dB re me to

5

I microvolt. The receiver ou tput power shall be adjusted to its normal value. The equi pmun shall then be
set at “filtered” and while keeping a constant moduhmon factor of 30%. the output level corresponding
to each moduiumm frequency shall be measured. The measurements shall also be made under the extreme
test conditions defined in paragraph 3.4

Limits imposed

With the equipment set at “filtered”, the maximum response levels shall not differ by more than 6 dB from
the normal output power or by more than 3 dB from each <>thu‘,

The response curves for each filter section shall be within the limits indicated by Figure HI-1 (T/R 34-01).

MUTING DEVICE

General

The apparatus may be equipped with a muting device to silenice the loudspeaker unless one of the signals

defined below is received:

a) a radiotelephone alarm signal (see paragraph 6.2.1.1.);

by a signal preceding an urgent notice to mariners (see paragraph 6.2.1.2.);

¢)  maddition. the muting device may also respond to the EPTRB signals defined by the Radio Regulations
{(Nos. 3256 and 3257). provided the signal consists of intervals with and without modulation, each
having a nominal duration of one second (see paragraph 6.2.1.3.).

On receiving one of signals a) or by or, if the case arises, signal ¢} the muting device shall automatically

cut out and the receiver shall operate over the whole of the audio-frequency mgm 1d until the muting

device 1s manually reset.

It the apparatus 15 equipped with this device, it shall be possible to switch it on or to restore normal

operation quickly and easily by means ot\ a control at the disposal of the operator. A manual control shall

i

also enable the muting device to be switched back on after cutting out.

dition of Septermbe:
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ed at 70% by the radiotelepl
w level required for the n'mm; device o cut out. While mereasi

rone alarmy stenal shall be up; hied 1o the recener

:

Aclass A2A test xigsm? maodulat
mput. s ley cl shall be below the

of the input signal. the output power shall be mcasured unul it reaches at feast 6. dBr

the fevel

ng

cliative 1o the norn

power. The mpm level Tor which this result s obtamed shall be noted,

The test shall be repeated for any combination of the extreme values of permitied tolerunces applicable 1o

the radiotelephone alarn signal. as specified below:
11'cqu¢h‘\' 1300 Hz o+ 20 Hey: 2.200 He 35 Hr
duration of cach tone: 230 milliseconds  + 50 milliscconds
interval between tones: 0 to SO milliseconds

Response to the notice to mzn'incm stgnal
A class A2A test siznal on a carrier frequency of 2,182 kHz modulated at 70% by u notice to wmariners
stgnal shall be applied to the receiver input. Tts level shall be below the level requived for the muting device
1o cut out. While increasing the level of the input signal. the output power shall be measured until it reaches
at least — 6 dB relative 1o the normal power. The input level for which this result is obtained shall be noted.
The test shall be repeated for any combination of the limits specified below:

modulation rcquuu\ 2.200 H/ B35S Ho

modulation activation time: 250 ms + 50

modulation iterruption tme: 250 ms == 50 ms

Response to the EPIRB 1.300 Hz signal
A class A2A signal on a carrier frequency of 2,182 kHz, modulated at 1.300 Hz with a modulation fuctor
of 30% shall be apphed (o 1hc receiver imnpitl nccm'd;ng to the following sequence: the modulated signal
shall be applied to the receiver mput for one second. followed by one second without modulation. The level
shall be below the level required for the muting device to cut out. While increasing the level of the input
signal. the output power shall be measured until it reaches at lc:m -6 dB relative 1o the normal power.
e input level for which this result is obtained shall be noted.
The test shall be repeated for any combination of the lmits specified below:
modulation t‘rcqucncx“ 300 Hz 20 Hz
modulation and carrvier activation time: 1.0 s-1.
modulation and carrier interruption time: 1.0 s-

2%
s

Combinations where the ratio of activation time to nterrupuon time is less than 121 shall be 1gnored.

Fimits /'i;i/mxw/
The muting device shall cut out after no more than 6 seconds for mput levels equal to or higher than the

measured sensitivity level
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6.3. Protection against interference

6.3.1. Methods of measurement
The receiver shall be arranged in accordance with paragraph 6.2.1., after which the tests described below
shall be conducted with the muting device switched on.

6.3.1.1. Selective call signals on 2,170.5 kHz
A class A2A signal with a modulation factor of 70% shall be applied to the receiver input for at least
10 seconds at a level of 70 dB relative to the measured sensitivity level. The modulation shall consist of
alternated tones at frequencies of 1,275 Hz and 2,110 Hz, each applied for a duration of 100 ms. The output
power shall be measured. The measurements shall be repeated with modulation frequencies of 1,358 Hz and
2,110 Hz

6.3.1.2. Voice-activated modulation
A voice-modulated signal on the 2,182 kHz frequency shall be applied to the receiver input for § minutes
at a level 70 dB above the measured sensitivity level. The output power shall be measured.

6.3.1.3. Unspecified signals with 2,200 Hz modulation

A class A2A test signal on a carrier frequency of 2,182 kHz with a modulation factor of 70% shall be applied
to the receiver input at a level of 70 dB relative to the measured sensitivity level and the output power shall
be measured. With a modulation frequency of 2,200 Hz £35 Hz, the test shall be carried out for any
combination of the limits specified below:
a) Modulation activation time:

175 ms or shorter

325 ms or longer

Modulation interruption time: 250 ms.
b) Modulation interruption time:

175 ms or shorter

325 ms or longer

Modulation activation time: 250 ms.

6.3.2. Limits imposed
The output power resulting from modulation shall be no more than 30 dB below the normal output power.

6.4. Operation during periods of radiotelephone silence

When paragraph 1. d) applies, the equipment shall be set so that it is receiving the normal level over the
whole of the audio-frequency passband during periods of radiotelephone silence, this operation being
controlled by a clock or by any other approved means. It shall be possible to de-activate this device at any
time.

6.5. Test arrangements

Possibilities shall exist for enabling the muting device to be tested regularly by means of a two-tone alarm
signal generator. This device may be separate.

7. OPERATING TESTS

The authority conducting the tests shall verify that the equipment operates satisfactorily by means of tests
carried out in practice under conditions equivalent to those actually encountered.

Edigon of September 15, 1988
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which provides the 2-tone alarm signal
or notice to mariners. It must also be
possible to connect & magnetic record-
er.

Paragraph Administration Description of variations Reason for variations
3.6. United During the environmental tests: veri- | CEPT:
Kingdom fication of performance with particular | During the environmental tests: veri-
Ireland attention to sensitivity (par. 7.y and the | fication of performance with particular
muting device (par. 12.). attention to sensitivity.
4.12 United Artificial antenna for the tests: 10 ohms | CEPT:
Kingdom in series with 250 pF or an antenna | Artificial antenna for the tests: 10 ohms
Ireland comprising a non-inductive resistance | in series with 250 pF.
of 50 ohms.
4.12 United last sentence. CEPT:
Kingdom The receiver shall have a DC resistance | No equivalent requirement.
Ireland of not more than 100 kohms between
the antenna terminals and the casing.
5. Spain Not required because the muting device
1s obligatory.
6.1. United line 5; line | CEPT:
Kingdom ... the muting device shall be phased out . muting shall be removed automatic-
freland 0 as to restore the sound level gradu- | ally and the equipment set to receive the
ally ... (The volume should not be at full | entire passband.
power immediately.)
6.1. ¢) Fed. Rep. In addition, the muting device muss | The Federal Republic of Germany
of Germany respond to EPIRB signals. thinks the muting device should also
respond to EPIRB signals in order to
trigger the alert procedures.
Norway The receiver does not have to respond
to an EPIRB signal.
6.2.1.1 Norway Modulation depth 30%, not 70%. The signal may come from portable
equipment in poor condition.
6.5 Norway Requires an internal test generator

Fdition of Sepremboer 15

1988
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Annex IV

Specifications for radiotelephone alarm generators

Naore -

Fext approved by the "Telecommunications” Commission at Ostend (1979), amended at Vienna (1982).

Edition of September 15, 1988
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INTRODUCTION

These specifications are the mummum chi
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Typ
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ransmitter. including the |
part of the vanse
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GENERAL CONDITIONS

Construction

of the equapnient shall conform m all respects 1o vood

The mechanical and electrical construction and finish
engineering practice and the equipment shall be suttable for use on bouard ships at sea.

All parts of the equipment to be checked durmg mspection or mamtenance operations shall be readily
accessible.

Full technical documentation shall be supplied with the equipment.

The components shall be readily identfiable. either from markings on the equipment wsell. or from the

technical documentation.

Controls

The number of controls shall be the minimunm necessary for a satsfactory and simple operation and these
controls shall be clearly identified to show their function.

They shall be designed so that the possibitity of the accidental rransmission of an alarm signal is minimal.
The brightness of any equipment lighting which might impair navigation shall be capable of being reduced
Lo zero.

Pre-set controls, if any. shall not be directly accessible o the operator.

The apparatus shall be capable of being switched off at any time m order to permit the immediate

transmission of a distress message.

Safety

Measures shall be taken to protect the equipment against the effects of overcurrent or overvoltage.
Measures shall be taken to prevent damage to the equipment if the power source produces transient voltage
variations and to prevent any damage that might arise from an accidental reversal of polarity at the power
source.

Measures shall be taken to ensure that the casing of the equipment is carthed. but this shall not result in
any terminal of the clectrical power source being earthed.

All components and wiring in which the IDC or AC voltage produce. singly or in combination. a peak
voltage In excess of 50 V. shall be protected against any accidental access.
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Marking

Where the apparatus is not an integral part of the equipment, it shall carry an indication of the type
designation under which it has been submitted for the type approval tests. This mark shall be easily legible
when the apparatus is in its normal operating position.

Power source

The apparatus shall be capable of operating from the power source {or the associated equipment. unless
otherwise stated i the appropriate technical specifications. e.g. for portable equipment.

TEST CONDITIONS

Scope

These test conditions are applicable only to appliances which are not associated with special equipment.
For appliances whicl are associated with special equipment. the test conditions for that special equipment
shall apply.

MNormal and extreme test conditions

The tests shall be conducted under normal test conditions (paragraph 3.4.) and under extreme test con-
ditions (paragraphs 3.5.1. and 3.5.2. applied simultancously).

Test power source

During the tests, the cquipmcm x;hsz operate from a test power source capable of producing normal and
extreme test voltages. as specified in paragraphs 3.4.2. and 3.5.2.
During the tests, the power source voltage shall be maintained within a tolerance of £ 3% relative to the

voltage level at the beginning of each test.

Normal test conditions

Normal temperature and humidity
The normal temperature and humidity conditions for tests shall be fixed by any convenient combination
of t unpcmtu ¢ and humidity within the following limits:
temperature + 15 Cto +35C
refative humidity 20% 1o 75%
Note. When 1t is impracticable (o carry out the tests under the conditions specified above. a note stating the actual
temperature and relative humidity during the tests shall be added to the test report.

Normal rest power supply

Muains voltage and frequency

The normal test voltage for cquipmcm to be connected to the mains shall be the nominal mains voltage.
For the purpose of these specifications. the nominal voltage shall be the declared voltage or any of the
declared voltages for which the equipment is indicated as having been designed.

The frequency of the test power source used instead of the AC mains shall be 50 Hz + 1 Haz

Edition of September |
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Extreme test conditions
Loxtrenie jest femperaiires
Phe extreme test temperatures shall be those applied during the environmental tests (paragraph 3.6 vor

the drv-heat tests and the low-temperature tests.
Lxirene rest poveer supply values
Mams voltage and frequency

Theextreme test vohages for apphiances to he connected to the AC mains shall be the nominal mains « SHAEN
£ 10% . The frequency of the st power source shall be 30 My + 1 Hy.

Power source from an accumulator hatter

Where the apparatus is designed 1o operate from an accumulator battery. the extreme test voltages <hall
be 1.3 or 0.9 times the nominal voltaze of the battery (12 volts. 24 volts. ete.),

Other power sources

Forappliances using other power sources. the extreme test voltages shall be determined by agreement
between the munafacturer of the apparatus and the authority conducting the tests. -

Environmental tests
The apparatus shall meet all the requirements of these specifications when it is subjected 1o the same
environmental tests as the transmitter with which it mav be associated. irrespective of the kind of trups-

mitter.
ALARM SIGNAL SPECIFICATIONS

Frequency and duration of fones
The radiotelephone alarm signal to be transmitted shall consist of 1wo substantially sinusoidal tones.
transmitted alternately. one at a frequency of 2.200 Hz (4 1.5%) and the other at a frequency of 1.300 Hy
(= 1.5%).

The duration of each tone shall he 230 milliscconds (= 10 milliseconds) and the inferval between 1wo

successive tones shall not exceed 4 milliseconds.

Duration of alarm signal

From the moment when it is activated. the apparatus shall transmit the alarm signal tones for a period of

no less than 30 seconds and no more than 60 seconds. unless the transmission is mterrupted manually (see

also puragraph 22,4
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Repetition of alarm signal

The apparatus shall be ready to repeat the signal within one second, either after transmitting the radiotele-
phone alarm signal or after manual interruption.

MODULATION

Appliances associated with specific tyvpes of transmitters

Appliances which are an integral part of a transmitter and appliances designed to be used with a specific
type of transmitter shall be capable in either case of modulating the transmitter by at least 70%.

In addition, the ratio of the amplitude of the strongest signal modulated by one of the tones to the amplitude
of the weakest signal modulated by the other tone shall remain between [ and 1.2.

Appliances not associated with specific types of transmitters

In order to enable appliances not covered by paragraph 5.1. to produce a 70% modulation factor on any
transmitter, the following requirements shall be met:

It shall be possible, using pre-set control(s), to adjust the level of the two tones relative to each other to
any value from 0 to +6 dB.

With the power of both tones being equal, it shall be possible, using a pre-set control. to vary the output
power of the apparatus within the range - 20 dB to + 10 dB relative to | mW in a load resistance capable
of any value between 30 and 600 ohms.

TRANSMITTER ACTIVATION

Measures shall be taken to ensure that the transmitter is automatically activated at the beginning of the

radiotelephone alarm signal and returned to standby at the end of the said signal.

MONITORING

A monitoring device incorporated in the apparatus shall permit listening surveillance of the radiotelephone
alarm signal, whether or not the associated transmitter is activated.

Editon of September 15,

198K
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to Recommendation T/R 34-01 (amended in Vienna 1982)

for
T/R 34-01.

the implementation  of

This Appendix contains additional information con-
cerning national derogations and options available
Recommendation

Paragraph

Administration

Description of variations

Reason for variations

Denmark

Greece

Fed. Rep.
of Germany

The current national specifications are
equivalent to Annex I'V on all the essen-
tial points.

Annex IV is not yet in force.

The current national specifications are,
however,  almost equivalent 1o
Annex IV.

Conducted spurious emission in the
150 kHz to 30 MHz frequency band.

National specifications of the VDE
Regulations of the German Electro-
technical Commission within the DIN
(DEK).

Edition of September 15, 1988
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Annex V

Specifications for radiotelegraph alarm transmitters

Note:

Pext approved by the “Telecommunications” Commission at s meeting at Ostend (1979), amended at Vienna (1982),

Fdition of Septomboer 15 1988
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INTRODUCTION

These specifications are the mimnmum charae

transmitter. inciuding Csource or sources which

part of the equipment. or may aliernatvely be separate

GENERAL CONDITIONS

Construction

The mechuanical and electrical construction and finish of the equipmient shall conform in all respects 1o good
engineering practice and the equipment shall be suitable for use on board ships at sea

All parts of the equipment to he checked during mspection or mamtenance operations shall he readily
aceessible.

Full technical documentation shall be supplied with the equipment.

The components shall be readily identifiable. either from markings on the equipment itselfl or from the

technical documentation.

Controls

The number of controls shall be the minimum necessary for satisfactory and simple operation and these
controls shall be clearly identified to show their function and their operating condition.

They shall be designed so that the possibility of the accidental transmission of signals 1s minimal.

The brightness of any equipment lighting which might impair navigation shall be capable of being reduced
o 7ero.

Pre-set controls, it any. shall not be directly accessible to the operator.

The apparatus shall be capable of being switched off at any time mn order to permit the immediate control
of the transmitter by means of a key.

Safety

Measures shall be taken to protect the equipment against the effects of overcurrent or overvoltage.
Measures shall be taken to prevent damage to the equipmentif the power source produces transient voltage
vartations and to prevent any damage that rnight arise from an accidental reversal of polarity at the power
source.

Measures shall be taken to ensure that the casing of the equipment 1s earthed. but this shall not result in
any terminal of the electrical power source being earthed.

All components and wiring in which the IDC or AC voltage produce. smgly or in combination. a peak
voltage i excess of 50 volts. shall be protected against any accidental access.
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2.4, Marking

Where the apparatus is not an integral part of the equipment, it shall carry an indication of the type
de szgmtxon under which it has been submitted for the type approval tests. This mdication shall be easily
legible when the transmitter is in its normal operating position.

i

2.5 Power sources

If the apparatus is electrically powered, it shall be capable, using a converter if necessary, of operating from
the reserve power source, unless otherwise stated in the appropriate technical specifications.

3. TEST CONDITIONS

3.1 Scope

These test conditions are applicable only to appliances which are not associated with special equipment.
For appliances which are associated with special equipment. the test conditions for that special equipment
shall apply.

3.2, Normal and extreme test conditions

The tests shall be conducted under normal test conditions (paragraph 3.4.) and under extreme test con-
ditions (paragraphs 3.5.1. and 3.5.2. applied simultaneously}.

3.3 Test power source
During the tests, the equipment shall operate from a test power source capable of producing normal and
extreme test voltages, as specified in paragraphs 3.4.2. and 3.5.2.
During the tests the power source voltage shall be maintained within a tolerance of + 3% relative to the
voltage level at the beginning of each test.

34 Normal test conditions
3.4.1. Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be fixed by any convenient combination
of temperature and humidity within the following limits:

temperature +15Cto +35C

relative humidity 20% to 75%
Note. When it is impracticable 1o carry out the tests under the conditions specified above, a note stating the actual
temperature and relative humidity during the tests shall be added to the test report.

3.4.2. Normal test power supply

3.4.2.1. Power source from a battery
Where the apparatus s designed to operate from an accumulator battery, the normal test voltage shall be
the nominal voltage of the battery (12 volts, 24 volts, etc.).

3.4.2.2. Other power sources
Forappliances using other power sources. the normal test voltage shall be determined by agreement between
the manufacturer and the au ithority conducting the tests.

Edition of September 15, 1988
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Fxtreme test conditions

Lxtrene rest femperatioes

The extreme test temperatures shall be those apphed during the o

the dryv-heat tests and the Jow-temperature tests

Extrente resi poicer supply values

Power source from an accumulator battery’

Where the apparatus 1s dest ;mi to operate from wn accumulator battery. the extreme lest voltuges shall
be 1.3 or 0.9 times the nominal voltage of the battery (12 volts, 24 volts. ete.).

Other power sources

For appliances using other power sources. the extreme test voltages shall be determined by agreement
between the manufucturer of the apparatus and the authority conducting the tests.

Environmental tests

The apparatus shall meet all the requirements of these specifications when 1t is subjected to the same
environmental tests as the transmitter with which it may be associated. irrespective of the kind of trans-
mitter.

CODED SIGNALS

Composition of coded signals

Using a clearly visible control, the apparat us shall be capable of producing the sequence of coded signals
specified below:
a) the radiotelegraph alarm signal. consisting of a series of 12 dashes. the duration of each dash being

4 seconds (0.2 of a second) and the duration of the interval between two consecutive dashes being
] \L(_()ﬂd (£0.2 of a second);
a) 1. the SOS distress signal, sent 3 imes.
2. the word DE,
3. the call sign of the ship station sent 3 times,
4. optionally, signals providing mtoxmdtmn on the ship’s position and any other information capable
of aiding rescue,
3. two dashes of 10 to 15 seconds’ duration each, at an interval of | to 2 seconds.
In addition, it shall be possible to restrict the sequence of coded signals specified above to the sequence

indicated in b) only.
After sending the sequence of encoded sigrials. the apparatus shall cease to encode, leaving the encoding
circuit open.

After the period of tme specified in paragr Ltp} 1.3, the apparatus shall automatcally repeat the sequence
of coded signals specified in mmgmph 41,1 h} um] encoding is mterrupted or the apparatus returns to

its original setting.

The period of time between the beginning of one sequence of coded signals and the beginning of the
following sequence shall be between 10 and 14 minutes,

Return to original setting

The construction and design of the apparatus shall be such that whenever the sequence of signals s

mterrupted
ay the apparatus shall automa Umllu‘ return Lo its ortgmal setung, and

by the time necessary 1o return the appara Tus Lo its original setting and start the chosen sequence shall not

exceed 10 seconds

150 1ORS
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4.3, Transmission rate
The rate of transmission of the characters in the distress signal shall be no more than 13 bauds (approximate-
ly 16 words per minute), and no less than 8 bauds (10 words per minute).

5. LENGTH OF OPERATION

The apparatus shall be capable of meeting the requirements of these specifications

a) untl the ship’s reserve power source is exhausted, if the power source for the apparatus is electrical:
or

by for at least 36 hours without re-winding if the power source is not electrical.

6. MONITORING
A monitoring device incorporated in the apparatus shall perm it surveillance of the encoded signal whether
or not the associated transmitter(s) 1s/are modulated.

Fdition of September 150 JURK
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Additional information
to be used with Apnex V
to Recommendation T/R 34-01 (amended at Vienna 1982)

This Appendix contains additional information con-
cerning national derogations and options available
for the implementation of Recommendation
T/R 34-01.

Paragraph Admistration Description of vartations Reason for varations

Greece Annex V is not vet in force.
The current national specifications are

based on the requirements specified in
the Radio Regulations.

Fed. Rep. The automatic radio-telegraph alarm
of Germany transmitters used on board ships of

360 grt or more which must have a
radio-telephone station on board, shall
additionally be capable of transmitting
Q code abbreviation “QSW 21827

Conducted spurious emission in the | National specifications of the “"VDE

150 kHz to 30 MHz frequency band. | Regulations of the German Electro-
technical Commission within the DIN
(DEK)™

Feuion of Septomber 150 TUEK
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Annex Vi

Environmental tests for maritime radio equipment

Text approved by the “Telecommunications’ Commission it Brussels (19803,

Edition of September 15, 1988
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SCOPE OF THE SPECIFICATIONS

Ihiese specifications constitute t

to simudate the environment

apet

e condiiio

y the ohin

Some paragraphs apply only to equi ipment whicl

noeeried are maaied

‘I]ld‘cl‘ which tests are 1o he carmed out on the

speaficanons.

PROCEDURE FOR TESTS

Order of tests

The tests specified in the apps u;m e paragraphs shall normally be conducted in the order shown i these
specifications. The Administration may. however. conduct the tests i a di fTerent order. In additon. the
Administration may. if it thinks fit decide not o umdu:l a test contamed m the \puthml ons. 1 suificient
assurance is provided that the umupunimw requirements of the specifications are met.

Connection to the power supply

Unless otherwise stated. the equipment shall be connected to an electrical power source only during the
periods for which it specified that electrical tests shall be conducted.

Power supply voltage

The voltage applied to the equipment during the operating test shall be the voltage specified for use i i this
test in the appropriate specifications. If the a ppropriate specifications do not indicate a particular voltage.
the normal test voltage shall be applied.

VERIFICATION OF PERFORMANCE

For the purpose of these specifications. the expression “verification of performance™ shall be taken to mean
electrical tests and operating tests designed to verify that the equipment meets certain requirements of the
appropriate operating specifications. within the permitted degradation relative to those requirements.

VIBRATION

When fitted with all the damping devices with which it may be provided. the equipment shall be fixed on
the vibrating table in its normal operating position.

The equipment may be suspended in order to take up a weight which the vibrating table would be unable
to support. In this case. a note stating the precise test conditions shall be included in the test report.

In addition. measures shall be tuken to reduce or eliminate any harmful effect on the operation of the
equipment which might he caused by the presence of an electromagnetic field produced by the vibrating
unit.

The equipment shall first be vibrated vertically for IS minutes in the 1 Hz to 12.5 Hz frequency range with
m amplitude between peaks of 3.2 mm, under the conditions specified m paragraph 4.3

The equipment shall then be vibrated vertically for IS minutes in the 12.5 Hz to 25 Hz frequency range with
an amplitude between peaks of 0.76 mm. under the umd tions specified i paragraph 4.5

Finally. the equipment shall be vibrated v ortically for 15 minutes in the 25 Hz to 50 Hrz frequency range
with an amplitude between peaks of 0.2 nam. under the conditions specified i paragraph 4.5,

The frequency variaton shall not exceed 1 octave per minute.

RN
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5.2.4.

jsome possible examples of these conditions ar

During all the vibration tests. the equipment shall be switched on and vertfication of performance {ests shall
be carried out.

Where warranted, for example in the case of portable equipment. equipment mounted on a mast or
Lqummun specifically zmmdui to be fixed to a bulkhead, the vibration test shall be repeated with vibrations
in two directions on the horizontal plane, perpendicular to each other.

As far as possible, the equ ipmcm shall be inspected during the test and f a marked resonance 15 noticed
m any part, the part shall be examined.

After concluding the vibration tests, the equipment shall be inspected for any mechanical deterioration and
verification of performance tests shall be carried out.

DRY-HEAT CYCLE

Equipment exposed to the elimatic conditions

The purpose of this test is to simulate the situation where the equipment is switched on after being kept
in circumstances where it is exposed to the climatic conditions.

The cquipmcm shall be placed m a chamber in which the ternperature s mcreased to 707 C (£ 37C) and
kept at that level for at least 10 hours.

During this time. the equipment shall not be switched on.

The chamber shall be cooled to + 355 C (£3 C) and the eqguipment shall be switched on and remain
continuously operational for two hours at this ambient temperature

If the equipment being tested is or includes a transmitter, the transmitter shall be operated at the power
level and with the type of modulation specified for this test in the appropriate operating specifications.')

A verification of performance test as specified in clauses relating to the appropriate operating specifications
shall be carried out at the same ambient temperature of + 55 C (£ 3 C).

At the end of the test, the equipment shall be placed under the normal room temperature for at least 3 hours
before commencing any damp-heat cycle test.

Sheltered equipment
The purpose of this test 1s to simulate the situation where the equipment usually operates under shelter.

The equipment shall be placed in a chamber kept at a constant temperature of +55 C (£3 C) where its
temperature shall smblhw at that value. The equipment shall not be switched on.

The equipment shall then be switched on and shall operate conrtinuously at the same temperature of +55 C
(3 C) for two hours. If the equipment being tested is or includes a transmitter, the transmitter shall be
operated at the power level and with the type of modulation specified for this test in the appropriate
operating specifications.')

A verification of performance test as specified in claus

es relatin g to the relevant operating specifications shall
be carried out at the same ambient temperature of + 557C ( C

),
At the end of the test, the equipment shall be placed under the normal room temperature for at least 3 hours
before commencing any damp-heat cycle test.

G

civen in the Appendix,
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this perod

W ommutes he switched o

6 minutes of the damp-heat cve

latars or any heat souree

ofes 30 i utes hetore the sturt of the vertication of

With the equipment sull in the chumber, the temperature in the chamber shall then be reduced 1o room
temperature within no less than one hour
[he equipment shadl then be exposed 1o the normal room temperature and humidity for 3 hours or unul

the humidite disappears. whichever is the Tonger. before ihe lm\vicmpcrzx‘auw cvele.

LOW-TEMPERATURE CYCLE

Fquipment exposed to climatic conditions

The purpose of this test is 1o simulate the situation where the equipment s switched on after being kept

in circumstances where 1t has been exposed o the climatic conditions.

The equipment shall be placed in a chamber 1 which the temperature is reduced 10 25 O
kept at that \Aluc for at least 10 hours. The tcnmcrzmn'c shall then be mcreased to — 15 (
tleast 2 hours.

o g

kept at that value for at
A verilication of performance test as specified 1n clauses relating to the appropriate operating specrfications
shall be carried out d ring the last 30 minutes of the test. Any heat source for the equipment may be switched

on during the operating test.

Sheltered equipment

The purpose of this test is to simulate the situation where the equipment usually operates under shelter.
The equipment shall be placed in a ch;xmhcr in which the temperature is reduced to 15 C (3 Cjand
kept at that value for at least 10 hours. The equipment shall not be switched on.

A verification of performance test. as specified in the clauses relating to the appropriate operating spectfica-
tons. shall be carried out dul'ing the Tast 20 muinutes of the test. The equipment shall then be exposed to
the normal room temperature for at least 3 hours before other tests are conducted.

RAIN TEST

Test device

For this test. 8 shower heads as shown i Fig VI-T (TR 34-0 \'h-xll be used. hc jets on 4 of the shower

heads shall be divected downwards at an an I 45 towards LALh of the top four corners of the equipment.
The Ms on the other four shower heads shall be d vected horizontatly at the most vulnerable parts on cach
side of the equipment,

The shower heads shall be positioned at a distance of 00 mm to 750 mm away {rom the equipment.

i
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Approx. 20 mm
thread for
connecting with
the water pipe

1.6 mm leather

washer ~ p \ / G

Approx. 28 mm
thread

4 holes @ L

4 holes @ M

Ref. A & C D £ G H J K L 34 N P

mm 135 37 190 Sé6 127 135 139 19 357 23 6 635 1R S

Spraing angle approx. 35

Figure VI-1 (T/R 34-01).  Dimensions of the spraying head.

Soft water at room temperature shall be used. The rate of flow shall be 450 4 50 litres per hour for each
shower head.

Nore.

The rate of flow and the dimensions of the shower head produce an inlet pressure of 200 £ 30 kKN/m™ (2 £ 0.3 bar).

Edition of September 15 T988
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Duration of the test and position of the equipment

|
T One e,

The equipment shall be subjected to the west deserib

a) its control panel is in s normal postion. and

by it control panel is ar the highest point if this position is ot the nonmal positon.

A verification of performance test shall be carried out immediately after the test but not during the spraving.

IMDMERSION TEST

Ihe equipment shall be immersed in water. the surface of which shall be at Teast 10 ¢m above the highest
point of the equ mncm: it shall be kept immersed for one hour. When 1t 1s removed from the water. o
vertfication of performance test shall h carried out. Fimidby, the equipment shall be mspected for water

penetration

CORROSION TESTS

General

he authority conducting the tests may. if it thinks fit. disregard the requirements for the corrosion tests
if the manufacturer is able to certify that the equipment will not suffer any deterioration mn its matertals
or components which might prevent the equipment from displaying sausfactory characteristics and opera-

ton.

Salt water
The equipment shall be placed in a chamber equipped with an apphance capable of sprayimg a fine mist,
as produced by an atomiser. of a saline solution corresponding to the ! <>H<mmu formula:

sodium chloride 26.5 grammes
magnesium chloride 2.5 grammes
magnesium sulphate 3.3 grammes
calcium chloride T gramme
potassium chloride 0.73 gramme
sodium bicarbonate 0.20 gramme
sodium bromide 0.28 gramme

Plus distilled water to make up the solution to | litre.

A tolerance of #+ 10% is permitted for the quantity of euch salt.

The atomising device shall be devised so that the corrosion products do not mix with the saline solution
in the spray container. The equipment shall be sprayed with the saline solution on all its external surfaces
simultancously for one hour. after which it shall be kept in continuous operation for at least 30 minutes.
The spraying operation shall be carried out four times. with a storage pe eriod of 7 daysat +40 C(£2 )
after each spraying. The relative humidity during storage shall be between 90 and 95%

At the end of the complete sequence, the equipment shall be subjected to a visual inspection. There shall
be no deterioration or corrosion of the metal parts. the finish. materials or components which might m\_\ ent
the equipment from displaying satisfactory operation and characteristics. The equipment sha Ul then be
subjected to a verification of performance test. In the case of hermetically sealed equipment the cover(s)
shall be opened and there shall be no detectable water penetration.

I the authority conducting the tests this ﬂ\x it. the Jh water corrosion test may be carried out only on parts

of the equipment or sam wlu’ of the materials which are considered necessary.

AR DR
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10.3. Battery leakage

10.3.1.  Equipment containing accumulator batteries shall be tested under the following conditions. The batteries
shall be fully charged before being inserted into the equipment. If the installation 13 such as to enable the
battery to be charged without removing it from the equipment, the battery shall be charged continuously
at the maximum permissible rate for a period of 24 hours. The equipment shall then be stored for 4 weeks
at a temperature of +40°C (£27C) and a relative humidity of between 90 and 95%.

10.3.2. At the end of this sequence of tests, the equipment shall be subjected to a visual inspection. There shall be
no deterioration or corrosion of the metal parts, the finish, materials or components which might prevent
the equipment from displaving satisfactory operation and characteristics. The equipment shall then be
subjected to a verification of performance test either with the same batteries or with recently charged

batteries.
. MOULD CULTURE TEST
111 The authority conducting the tests may, if it thinks fit, disregard the requirements for the mould culture

tests, if the manufacturer is able to certify that the equipment is no likely to allow harmful mould cultures
to develop.

11.2. Both the external and the internal materials and finish of the equipment shall be subjected to this test. The
equipment shall be contaminated by spraying it with fungal spores in an aqueous suspension containing
all the following cultures:

Aspergillus niger
Aspergillus terreus
Aureobasidum pullulans
Paecilomyces varioti
Penicillium funiculosum
Penicillium ochrochloron
Scopulariopsis brevicaulis
Trichoderma viride

113, The equipment shall then be placed in a mould culture chamber in which the temperature shall be kept at
29°C (£ 17 C) with a relative humidity of no less than 95%. The incubation period shall be 28 days, after
which no harmful mould growth shall be visible to the naked eve. The equipment shall then be subjected
to a verification of performance test.

1.4 If the authority conducting the tests thinks fit, the mould culture test may be carried out only on parts of
the equipment or samples of the materials which are considered necessary.

Edition of September 150 1988
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Appendix to Annex VI

SOME EXAMPLES OF STANDARD OPERATING CONDITIONS
FOR THE TRANSMITTER DURING THE DRY-HEAT TESTS

Class of emission Modulation
ATA-AZA-H2A 30 bauds with an offion ratio of 111
FIA 100 bauds with an off 'on ratio of 111
AJE-H3E 30% with 1 audio-frequency
I3k AL 6 dB below rated P
G3E With one audio-frequency

Fdiion of September 130 1988
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Annex VI

Technical specifications for main receivers
in the maritime mobile service

Text approved by the " Telecommunications” Commission at Vienna (19825 amended at Nice (1985).

FEdition of Septemvber 130 1988
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INTROBDUCTION

specifications w out the m
VINg SN ;Eg sideband (SSByand double-sic

num Charactarn s

and o

crnation

vracteristics take mio u‘gmmi ié;c yn’mi\wx‘z\ of the Radio Reculnuons and the

Convenuon for the S‘Hﬁif{ of Life at Sea (1974

GENERAL CONDITIONS

Construction

The mechanical and electrical construction amd finish of the equipment shall contform i all respects with
vood eneineering practice and the equipmertt shall be suitable for use on board ships at sea.

Al controls shall be of sufficient size 1o enable the usual control functions 1o be performed and the number
of controls shall be the mimimum necessary for saustactory operation

ATl controls, mstruments. monitoring devices and put output points shall be clearly labelled. Detls
concerning the kind of power source to be used for the equipment shall be clearly indicated. A label
indicating the type under which the equipmienit 1s being submitted for the type approval tests shall be affixed
o the equipment so as 1o be clearly visible 1t the normal operating position.

Al parts of the equipment which are subject to mspection or mamtenance operations shall be reuadily
accessible. The components shall be readily identifiable either from markings inside the equipment or from
the technical description

Full technical documentation shall be supplied with the equipment.

Controls
Whatever the frequency on which the receiver is operating. 1t shall be capable of operating on any other
frequency within no more than 13 seconds.
Meusures shall be taken to suppress the lnudx\pcu]\‘cr i the case of reception by headset,
If there is a device for reducing the effects of impulsive noise. 1t shall be possible to turn off the device by
neans oi a switch.
Where the receiver is designed to operate in association with a transmitter. the transmission and reception
frequencies shall be capable of being selected independently.
Where an associated ¢ clc;x aph transmitter is operating in the same frequency band, it shall be possible to
reduce the receiver sensitivity by at least 30 AB. Within less than 50 ms after an “on-keyed™ condition ends,
the receiver shall have regained its initial sensitivity,
When duplex is used. measures shall be taken to prevent harmful electrical or acoustic feedback which might
produce a build-up of oscillations
I'he rccci\'cr shall be capable of covering the following bandwidihs:

wideband

SSB (upper sideband)

mtermediate

Narrow.,
For these bandwidths, reference should be made to paragraphs 353, and 5.6.3. and to Appendix A,

Safety precautions
Meas ures shall be raken 1o protect the equi pment against the effects of excess current or voltage (e.g. by

means of fuses, crrcurt-hreakers. e ).

dittory OF Septomber F50 1984
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232 Measures shall be taken to prevent damage to the equipment if the power source produces transient voltage
variations, and to prevent any damage that might arise from an accidental reversal of polarity at the power
source,

233 Means shall be available of earthing the accessible parts of the equipment. but this shall not result in any

terminal of the electrical power source being earthed.

2.3.4. All components and wiring in which the DC or AC voltage (other than radio-frequency voltage) produce.
singly orm wmbm@uon 1 peak voltage in excess of 50 volis, shall be protected against any access and shall
automatically be isolated tmm AH electrical power sources if the protective covers are removed. Alternative-
Iy, the equipment shall be constructed in such a way as o prevent access o components operating at such

oltages unless an appropriate tool is used such as a mxt«pzmner or screwdriver. Conspicuous warning
labels shall be affixed both inside the equipment and on the protective covers.

e
tee

235 The information in any memory system shall be preserved for at least ten seconds in the event of any power
cut.
2.4 Frequency ranges and classes of emission
241 The receiver shall permit reception by headset or loudspeaker in the frequency ranges and classes of emission
specified below:
160 kHz - 535 kHz  ATAT Double-sideband telegraphy for aural reception without the use of audio
modu L ton:
AZAT Double-sideband telegraphy for aural reception with on-ofl keving of a
modulated carrier:
H2A: Single-sideband. full carrier for aural reception with on-off’ keving of a
modulated carrier:
A3E: Double-sideband telephony.
535 kHz - 28 MHz The above-mentioned classes of emission. plus:
H3E: Single-sideband telephony. full carrier:
I3E:  Single sideband telephony. suppressed carrier.
The timits imposed by these specifications only have to be observed in the bands and sub-bands allocated
by the Radio Regulations to the maritime mobile service. unless stated otherwise.
2.4.2. If there are i*\r‘ica‘« for receiving frequency-modulated telegraph tra Mniwiom (FIB). they shall meet the
requirements of Annex ... (o this Recommendation. This Anrnex is under discussion.
243 The tuming frequency shall be indicated on the receiver and designated by the carrier frequency.
244 In the case of single-sideband transmissions, the receiver shall receive the upper sideband.
2.5, Tuning methods
The recerver shall be capable of being tuned in the specified frequency ranges by one of the methods below:
250 Step-by-step tuning using a svathesizer. Where the minnmum synthesizer step is greater than 10 Hz.
continuous lzmimf covering cach step shall be possible. The means of contr H ing step-by-step tuning shall
be such as to enable the receiver tuning o be varied over a freqquency range without having to display each
frequency one by one.
2.5.2. Continuous tuning in the appropriate bands covering all the specified ranges.

Edition of September 150 1988
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FCONDITIONS, POWER SUPPLY a™ND AMBIED

Sormal and extreme test conditions

Fype approsad

comdions,

Fest power source

During tvpe approval tests, the equipment’ s o of suppiy
of pmduun; normal and extrente test voltages as speatiicd i pa il 3
The internal impedanee of the test power sotree shafl be low enough to lave only aneghaible effecton the

test rc\nh\, For zhx purpose of the tests. the supphy voltuge shall be measured at the mput terminals of the

ected power \lmpl\' cable.

cquipment. 1 the cquipment has pcr.mfucmij\ Lo the test voltage shall be

{where the cable conmects with the cquipment. During the tests the power souree

:

i
measured at the pum
voltages shall not differ by more than =394 (rom the voltage Tevel atihe begimning of cach text

Normal fest conditions

Normal temperature and haniidine
The normal temperature and humidity conditons for tests shall be fixed by any convenient combination
of temperature and humidity within the foHomng s

temperature 4+ 15 Cro + 35 C

refative humidity 20% to 73%,
Nore. When it is impracticable 1o carry out the tests under the condivons spectfied above. s note sinting the actual
temperature and relative humidity during the 1ests shall be added 1o the test report,

Normal test power supply

Mains voltage and frequency

The normal test voltage for LL]UIPH]L nt 1o be connected o the mains shall be the nominal mains voltage,
For the purpose of these specifications. the nominal mains voltage shall be the declared voltage or any of
the declared voltages Tor which the equipentent is indicated as having been designed.

The frequency of the test power source used nstead of the AC mams shall be 50 Hz =1 Hz

Power source from a battery
Where the equipment is designed (o operate from a battery. the normal lest voltage shall be the noninal
[

voltage of the battery (6 volts. 12 volts. ete ).

Other power sources
For operation from other power sources. the normal test voltage shall be fixed by agreement between the
cquipment manufacturer and the authority conducting the tests,

Extreme test conditions

Lxtreme temperatures
For tests at extreme temperatures. mm\uumu\ts shall be made in accordance with the methods defined

5

i paragraph 350 the lower temperature shall be 0 Cund the upper temperature c 40 CL
xtreme test povwer supply values

Mains voltage and frequency

all be the nomial mains voluee

The extreme test voltages for cquipment 1o He connected o the AC ms sl
H) Oy

The frequency of the test power source shall be 501
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Power source from an accumulator battery
Where the equipment is designed to operate from an accumulator battery, the extreme test voltages shall
be 1.3 or 0.9 times the nominal voltage of the battery (6 volts, 12 volts, etc.).

Other power sources
For operation from other power sources, the extreme test voltages shall be fixed by agreement between the
<uipment manufacturer and the authority conducting the tests.

Procedure for tests at extreme temperatures

Before measurements are made, the equipment shall have reached thermal equilibrium in the test chamber.
Ihe equipment shall be switched off during the temperature stabilizing period. The sequence of measure-
nients shall be chosen and the humidity content in the test chamber shall be controlled so that excessive
<ondensation does not occur.

Environmental tests
Before commencing the environmental tests, the equipment shall be tested under the other conditions
required in these specifications, except the test for vibration-induced frequency modulation mentioned in
paragraph 5.1.6., which shall be carried out during the vibration tests. Where electrical tests are required.
they shall be carried out at the normal test voltage.
Where the expression “verification of characteristics™ is used, this shall be taken to mean a visual inspection
and simple. functional electrical tests to demonstrate that the equipment is in working order and that there
isno visible damage or deterioration.
“The results of verifications of characteristics shall be included in the test report.
“The following tests shall be conducted under the environmental conditions specified in Annex VI to this
Recommendation “Environmental tests for maritime radio equipment’™:

Vibration, paragraph 4.

Dry-heat cycle, paragraph 5.2

Damp-heat cycle, paragraph 6.

Low-temperature cycle, paragraph 7.2,

&

Corrosion test, paragraphs 10.1. and 10.2.

Warm-up time

“The equipment shall be capable of operating in accordance with the requirements of these specifications
one minute after being switched on, except in cases covered by paragraph 3.7.2.

Ff the equipment contains parts which need heating up in order to operate suitably. e.g. crystal ovens, a
warm-up time of 30 minutes from the moment at which power is supplied to such parts shall be allowed,
afier which the requirements of these specifications shall be met.

Where paragraph 3.7.2. applies. the power supply for the heating circuits shall be devised to be capable of

remaining connected when the other power sources connected to the equipment or the other internal power
sources are switched off. If the equipment 1s provided with a special switch. the switch’s function shall be
clearly indicated and the instructions for use shall specify that these circuits should normally be left
connected to the power supply. A visual indication that the power supply is connected to such circuits shall

be provided on the front panel.

Edition of September 15
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GENERAL MEASUREMENT CONDITIONS

Impedance of the test signal sources

he purpose of the tvpe approval tests. the recenver shall

Fort i
when connected 1y accordance mth paragruphs 472 and 4130 This does not i«

I

recetver should only operate sausfactorily with antennas whose impedances have ifuw charicieristios

e requirements of mcw speciiications
b

The test signal shall be supplied by a source with an internal resistance of 30 ohims. except in the cises
spectfied 1 paragraph 4013

At the request of the manufacturer and with the approval or at the instigation of the authority conduc iy
the tests. an artificial antenna comprising a resistance of 10 ohms in series with a _“Mk pl capacitor may
be used on {requencies lower than 4 MHz

Test signals applied to the receiver input

Sources of test signals to be applied to the receiver input shall be connected via a w{worl\' such that the
impedance prcscmcd to the receiver input is equal to the impedance of the artificial untennas defined in
paragraphs 4.1.2. and 4.1.3. respectively.

This requirement \‘} all be met, irrespective of whether one or more test signals are applied to the receiver
simultaneously. If there are two or more test signals, precautions shall be taken to prevent a 1v undesirable
effect resulting from an interaction between the signals in the generators or from other sources.

The levels of the test signals at the input shall be expressed in terms of the e.am.f. at the output terminals
of the source including the associated networks mentioned in paragraph 4.2.1.

Normal test signals

Unless stated otherwise. the normal radio-frequency test signals applied to the receiver input shall be as
follows:

Class of emission ATA

Unmodulated signal at the same frequency as the carrier frequency.

Classes of emission A2AH2A and A3E/H3E

Double-sideband signal modulated at the 800 Hz frequency with a modulation factor of 30%

Class of emission J3E

Unmodulated 1.000 Hz signal, + 3 Hz above the carrier frequency to which the receiver is tuned.

Receiver output

The output power shall be measured in a resistance equal or very close to the modulus of impedance of
the headset or loudspeaker. as the case may be.

The normal output power used in these specifications shall be measured at a frequency of 1.000 Hz or 800 Hy
and shall be as follows:

a) for reception by headset: I mW;
b) for reception by loudspeaker: S0 mW.
The recerver shall be capable of providing an output power of 300 mW in the loudspeaker with a hurmonic

fevel not exceeding 10%,

Selection of test frequencies and receiver setiing
The tests shall be made on one or more frequencies i each of the bands allocated o the maritime mobile
service. mcluding the 300 kHyz 2,182 kHz and 8.364 kH7 (requencies.

5, 198%
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FLECTRICAL CHARACTERISTICS

Taning error and tuning drift

Definitions

The tuning error is the difference between the frequency indicaited on the receiver and the carrier frequency
of a signal applied to the receiver input which the recetver is designed 1o receive,

Drift is the tuning variation over a period of time without re-setting the receiver,

Method of measuring the tuning ervor

Measurements shall be made in the J3E mode of operation. A radio- ﬁi“cq ency test signal representing the
nominal carrier frequency plus 1,000 Hz shall be applied to the receivert nput. the preci ision of the test signal
frequency being & 3 Hz. With the speech clarifier (if there is orie) being set in the middle of the range which
it covers, the receiver shall be adjusted so that the corresponding carrier frequency is read on the receiver
frequency indicator. The frequency at the output shall then be measured and the difference between 1,000 Hy
and the frequency measured at the output shall be determined . For receivers with step-by-step tuning using
asynthesizer, this value shall be noted as being the tuning error.

For receivers with continuous tuning, the test shall be repeated after actuating the control sufficiently to
re-engage the mechanism, after which the control shall be re-set to the nominal value of the carrier frequency
selected, moving in the opposite direction to that used for the first measurement.

This operation shall be repeated a number of times, the tuning error of the receiver being determined by
taking the mean square value of all the results thus obtained.

Ifa method of calibration is provided by the manufacturer. it mmay be applied once for cach frequency band
i which the receiver is to operate. Measurements shall be made at a sufficient number of frequencies to
determine the tuning error in all the frequency ranges for which the receiver is designed. Measurements shall
be made under normal test conditions and under extreme test conditions (paragraphs 3.4.1. and 3.4.2.
applied simultaneously).

Limits imposed on the tuning error
For step-by-step tuning. the tuning error shall not exceed 50 Hz.

For continuous tuning, the tuning error shall not exceed 150 Hz.

Method of measuring the tuning drifi

Measurements shall be made in the J3E mode of operation. For receivers with continuous tuning, a test
signal at an appropriate fi requency w{ Ul be applied and tuned so that the frequency of the signal at the
output 18 1.000 Hz. For receivers with x{q -hx-stcp tuning. an unmodulated radio-frequency test signal
representing the nominal frequency plus 1,000 Hz shall be apphed to the receiver input, the precision of
the test signal frequency being £3 Hz T hc recetver speech clartfier shall be set in a position close to the
middle of the range which it covers. The frequency at the input shall be kept constant and the frequency
al the output shall then be measured at appropriate intervals, the results being used to determine the tuning
drift.

During these measurements the ambient temperature shall be kept constant (+ 37 C). Measurements shall
bemade under normal test conditions (paragraph 3.3 ) and under extreme test umd tions {paragraphs 3.4.1.
and 3.4.2. applied simultancously),

Limits imposed for tuning drifi

During any 15-minute period subsequent to the warm-up time defined in paragraph 3.7.. the difference

between the frequency at the output at any one time and the frequency at the output at the start of the

S-minute period shall not exceed 20 Hz.

Fdition of September 135,
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to b pVo The recetver shall be set for the m»"x al outpul fevel at HI/ The table shall be \mr;:i

desertbed my the specifications for envivonmerntal tests (Annex Vi Lo ‘I; Recommendationi. Anv [requency
deviation of the output signal duriny this est \lliiH be measured. using an appropricte diserin mator. Inthe

course of the test. care shall be taken to avord measurement errors that might arse from tuning doft
Lt imposed

Fhe peak frequency deviation shall not exceed = 20 Hz

Beat-frequency oscillator
A beat-trec quency oscillator is an oscillator whose funcuon is to enable an audible tone to be produced on

receivinig signals in the A LA class of emission,

Method of measurement

Frequency drft

A test signal of 430 dB relative to 1V as deseribed i paragraph 4.2.3.1. shall be applied to the receiver
mput. Hu frequency of the signal at the output shall be adjusted to 800 Hz by means of the beat-frequency
oscillator.

The frequency at the output shall be measured at appropriate intervals.

Frequency range

An unmodulated radio-frequency signal at any level between + 30 dB and + 100 dB relative to 1 pV shall
be upplicd to the receiver input. The frequency of the signal at the iput shall be the frequency 1o which
the receiver is tuned. The beat-Trequency oscillator shall be varied within the range it covers and the output

signal shall bc measured,

Limits imposed

In any IS-minute period subsequent to the warm-up time specified i paragraph 3.7.. the ©i qul& wy of the
beat-frequency oscillator shall not v ';n_\ by more than == 100 Hz in the case of tests c;n‘ricd out in accordance

with paragraph 5.2.1.1.

When tests are carried out i accordance with pe "\gmph 5212 1 shall be possible to obtain a beat note

up to 1400 Hz each side of zhL 7ero-beat setu

speech clarifier for reception in the J3F class of emission

The receiver tuning svstem shall enable the frequency crror to be reduced to 5 Hz or less. This mav be
ichieved by means of a fine-tuning control or speech clarifier.

Ihe fine-tuning or clarifier control movernent and the range covered shall be sufhcient 1o permit casy
adyustment

Th

¢ shall be no less than £ 150 Hz and no more than
SO0 .

> {requencey ranve of the ne tuner or spyecch clariier s

PUNH
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54, Audio-frequency passhand

5.4.1. Definition
The audio-frequency passband measured at the receiver output is the frequency band within which the
attenuation relative to the peak response does not exceed 6 dB.

5.4.2. Method of measurement

A test signal modulated at 1,000 Hz with a modulation factor of 30% shall be applied to the receiver input
at a level of +60 dB relative to | uV and the receiver shall be set for the normal output power.

The modulation frequency shall then be varied while maintaining a constant modulation factor of 30%,
and the output level corresponding to each modulation frequency shall be measured.

For this test, the wide band shall be used.

543 Limits
The audio-frequency passband shall be larger than 350 Hz to 2,700 Hz. The attenuation relative to the peak
response shall be no less than 20 dB at 6 kHz.

5. Maximum usable sensitivity

5.5.1 Definition
The maximum usable sensitivity is the minimum level of a radio-frequency input signal with the modulation
specified, which produces at the receiver output a chosen value of the signal-noise-distortion to noise ratio
(SND/N) or the signal-noise-distortion to noise-distortion ratio (SND/NDjand, at the same time, an output
power no lower than the normal power.

5.5.2. Methods of measurement

With the automatic gain control operative, the tests shall be carried out with the receiver being adjusted
through each frequency range and in each class of emission for which it is designed. The test signals applied
to the receiver shall be the normal test signals specified in paragraph 4.2.3.

For each test, the input level of the test signal shall be set to produce the SND/N or SND/ND ratio specified
in paragraph 5.5.3. at the receiver output and, at the same time, at least the normal output power. The input
level measured is the maxinum usable sensitivity.

5.5.3. Limits imposed
The maximum usable sensitivity shall be better than the values shown in the Table below:

50-ohm source 10-0hm/250 pF source
of test signals of test signals
(paragraph 4.1.2.) (paragraph 4.1.3.)
Frequency Bandwidth N Max. e Max.
range (class of emission} SND/N jevel of SND/N level of
or . or .
SND/ND if”;“:} SND/ND lﬁ?ﬁ-‘i
signe " signa
dB dB/ipV dB/l dBuv
160-535 kHz Narrow (A1A) 20 + 10 1o 20
Intermediate {A2A) 20 + 30 10 30
1,605-4,000 kHz | Wide (A3E) 20 - 30 20 +30
SSB (J3E) 20 +16 20 +16
4-28 MHz Narrow (ATA) 20 + 5
Wide (A3E) 20 +25
SSB (J3E) 20 1

Fdition of September T30 1988
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wanted wignal. wi

dB o 4 dB

Veiliad of measirement

The arrangement l\i‘d for applyin
Fhe automatic gain control shall lx SwWit

The recerver shall be set for normal output power on the wanted freque

g two [est signa

Is to the recerver mput shall conform o ’p
2 f
{

i
tched on. The test signals shall conform to the fol

T

Modu Hlum of the

- Class of Modulation of the
Filter . .
CIMISSION wanted signal unwanted signal
Single sideband JBERAE Paragraph 1233 S0 a 00 Hr
Wide ASEH3E 30% at 1.000 Mz 0% at 400 H
Intermediate A2AH ZA 30%% at 400 Hy 30% at 1.000 Hz
Narrow Paragraph 4.2.3.1.% 30% at 400 Hz

ATA

“The beat-{rec

uency oscillator 1s setto produce a 1,000 Hz audio-frequency tone.
1 ) I \

ency. so as to produce a SND/IN or

SNDI/ND ratio of 20 dB.

The level of
falls from 20 dB
Limits imposed

The adjacent
VI1-3.6.3.b

PR TORS

the unwanted signal shall be increased (from a low level) u
to 14 dB.

channel signal- xdumm shall exceed the values shown
(T/R 34-01)., VII-5.6.3.¢ (T/R 34-01)

until the SND/N or SND/ND ratio

Tables VII-5.6.3.a (T'R 34-01

and VII-5.6.3.d (T/R 34-01)

Separation between the carrier frequency of
the unwanted signal and the carrier frequency
of the wanted signal

Adjacent channel
signal selectivity

-1 kHz and +4 kHz 40 dB
-2 kHz and + 5 kH»z S0 dB
60 dB

S kHz and +8 kHz

Table VII-3.6.3.a (T R 34-01). Filter for single sideband.

Separation between the carrier frequency of
the unwanted signal andd the carrier frequency
of the wanted signal

kM7 and + 10 kll 40 dB
20 kHz and -+ 20

Adjacent channel
stgnal selectivity

Table VII-3.6 3. b ({T/R 34-01),  Wide band.

separiation between the carrier frequency of
Lthe unwanted signal anct the carrier frequency

of the wanted signal

Adjacent channel
signal selectivity

A S

dng L
iz S0

Sl |
7.5 H/ and o+ 7.5k

Table VIES 63 ¢ (T R 3401
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Separation between the carrier frequency of .
. ST Adjacent channel

the unwanted signal and the carner frequency - o
= ; signal selectivity

of the wanted signal

1.75 kHz and
~2.5 kHyzand

34 40 dB
Hz 50 dB

175 k
25k

L
T
i
1

Table VII-5.6.3.d (T/R 34-01).  Narrow band.

Twao-signal selectivity tests (blocking and cross-modulation)

Definitions

Blocking is a change (generally a reduction) in the wanted-si gnal output power of a receiver or a reduction
of the SNID/ND ratio due to an unwanted signal on another frequency.

(ross-modulation is the carrying over to the wanted signal of the modulation of a modulated unwanted
signal transmitted on another frequency.

Vethods of measurement
The tests shall be conducted with the automatic gain control switched on, the RF/IF gamn control at
maximum and any input attenuator set to minimum attenuation. The measurements shall be made while

applying two test signals s‘imuhzmum%lv to the receiver input. One of the test signals shall be the wanted
signal to which the receiver is tuned, the other being the unwanted signal.

The measurements shall be made with the level of the wanted input signal at +60 dB relative to 1 pV. The
Mocking measurement shall be repeated with the wanted signal at a level equal to the maximum usable
sensitivity of the receiver.

The wanted signal at the receiver input shall be the normal test signal specified in paragraph 4.2.3.

The receiver shall be set so that application of the wanted signal produces normal power at the output.
For tests above 1,605 kHz, the unwanted signal shall be at a frequency 4 20 kHz away from the wanted
signal frequency.

For tests on reception in classes ATA. A2A. H2A. A3E and H3E on frequencies below 1,605 kHz, the
unwanted signal shall be at a frequency + 10 kHz away from the wanted signal frequency.

For the blocking tests, the unwanted signal shall be unmodulated. The input level of the unwanted signal
shall be adjusted to produce a 3 dB change in the output fevel of the wanted signal or a 6 dB reduction
of the SNID/N ratio. whichever occurs first. The input level of the unwanted signal when this prerequisite
is met, defines the blocking level.

In making the above measurements, precautions should be taken to prevent the results from being
appreciably affected by output-signal components caused by distortion.

For the cross-modulation tests, the unwanted signal shall be modulated by 400 Hz with a modulation factor
of 30%. The input level of the unwanted siyml ,hd“ be increased until the total power of the unwanted
signal at the receiver output as a result of cross-modulations is 30 dB below the level of the wanted signal.
When this prerequisite is met, the input level of the unwanted signal defines the cross-modulation level.

Limits imposed
Blockirw
{2} With the level of the wanted signal at +60 dB relative to | pV. the level of the unwanted signal shall
hL no less than + 100 dB relative to 1 pV.
th

(by With the level of the wanted signal equal to the maximum usable sensitivity, the level of the unwanted
x\}gm! shall be at least 65 dB above the level of the maximum usable sensitivity,

For cross-modulation. the level of the unwanted signal shall be no less than -+ 90 dB relative 1o | gV,

Edition of Septemt
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Intermodulation

[ieti

Intermod

o ol prcasiireinienl

Cliss of emssion J3E

With the automuatic vam control (AGC) switched on the RE I wain control at maxinmun vingp
atienuator set to nuinimum atienuation. an womodulated mput stenal av o frequency 1000 Hr above the
:
i

wning frequency of the recetver shall be applied 1o the recerver tput atactevel of 20 dB relavve to 1y
with the audio-frequency gam control set so as to produce normal output power.

Ihe wanted signal shall then be suppressed and two equal-level unmodulated signals shall be applied
simultaneously to the receiver input, Neither of the two signals shall be at a frequency less than 30 kH»
away from the wanted signal frequency. (The recerver mput frequencies which are hikely to produce harmaful
mtermodulation products are contained in CCTR Recommendation 332-4. paragraph 6.4.) In selecting the

frequencies used for these measurements. care shall be taken o ;mnd those on which spurtous responses
ire produced. The mput levels of the two signals o combmauon shall remaim equal and shall be adjusted
so that the receiver output power resulting from the combined signals is equal to the normal output power,

It the a m\‘* mpm levels cannot be determined px‘cciscl\ from the “mmpm fevelinput level™ characterisuc,
it shall simply be ascertained that the AGC operating conditions are the same as when the wanted signal
was apphied. using the AGC voltage. for example. as a reference.

Classes of emission A2A or H2A

I'he method of measurement shall be the same as for the J3E class of enussion. with two exceptions:

a) The wanted test signal shall be o signal on the carner frequency. modulated at 1.000 Hz with a
modulation factor of 30°

by Ofthe two unwanted \iumlh the one furthest away rom the wanted signal frequency shall be modulated
at 1.000 H7 with a modulation factor of 30%. The other unwanted stgnal shall not be modulaed.

Limits imposed
The level of each of the two signals which combine to produce the normal output power shall be no less
than =80 dB relative to I uV.

Spurious response selectivity

Definition

The spurious response protection ratio is the ratio of the input tevel of the unwanted signal on the spurious
response h'cqumcx to the input level of the wanted s‘wml vhen the wanted and unwanted signals each
separately produce the same SNIDYN or SINEDND ratio at the receiver output.

Yethod of measurement

The receiver shall be set as provided in paragraph 5.5 (sensitivity test). The position of the receiver controls
shall remain unchanged throughout the course of the test. The carrier frequency of the input signal shall
then be varied m order to find the spurious responses. Whenever a spui rious response is obtained. the carrier
frequency of the input sienal shall be adjusted so as 1o provide maximum power at the ou tput. The mput
level shall then be adjusted so as to produce a SND N or SND ‘\JD ratio of 20 dB at the recerver output.
Ihe riatio between the input level of each spurious signal and the mput level of the wanted signal producing
the same SNIY N or SND ND ratio shall then be determined.

Liniis iniposed

[he spurious FeSponse protection ratio o the mitermediate frequency. mage [requency and any other
Irequencies of spurious responses shall be mo less than 70 dB.
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Harmonic output level

Definition

The harmonic level at a receiver output is the total r.m.s. voltage of all the harmonic components of the
modulation frequency which are produced at the receiver output as a result of non-linearity effects in the
receiver. For this test, the harmonic level is expressed as a percentage of the total r.ms. voltage obtained
at the output when a single sinusoidal modulation signal is applied.

Methods of measurement

This test shall be conducted for both single-sideband and double-sideband reception at both the rated
output power (as stated by the manufacturer and agreed by the authority conducting the tests) and the
normal output power.

For the single-sideband tests, the test signal defined in paragraph 4.2.3.3. shall be applied to the receiver
input. For the double-sideband tests, the test signal shall be modiulated at 1,000 Hz with a modulation factor
of 30% and then of 80% (using the wide band). The level of the input signal shall be varied between + 30 dB
and +80 dB relative to 1 uV, with the output level being kept at the normal power value, then at the rated
output power. The harmonic level shall then be measured.

Limits specified

The harmonic level shall not exceed 10% at the rated output power and 5% at the normal output power.

Audio-frequency intermodulation

Definition

Audio-frequency intermodulation is a process whereby signals are produced from two or more wanted
signals simultaneously present in the demodulator or audio-frequency amplifier of a receiver. It 1s expressed
as the ratio of the level of each of the intermodulation components to the level of one of the two
equal-amplitude test signals.

Method of measurement

This test shall be conducted in SSB.

With the automatic gain control operative. the manual high- and intermediate-frequency gain controls, if

s

any, at maximum and any input attenuator set to minimum attenuation, an unmodulated signal at ¢
frequency 1,100 Hz above the tuning frequency of the receiver shall be applied to the receiver input at a
level of +60 dB relative to 1 uV. A second unmodulated signal at a frequency 1,700 Hz above the tuning
frequency of the receiver shall also be applied and its level adjusted so that the 1,100 Hz and 1,700 Hz
audio-frequency signals at the receiver output have an equal amplitude.

The total output power of the receiver shall be adjusted to its normal value (paragraph 4.3.2.) by means
of the audio-frequency gain control.

The audio-frequency intermodulation shall then be measured.

Limit imposed

No intermodulation component shall exceed — 25 dB relative to the output level of one of the two wanted
signals.

Spurious emissions

Definition

Spurious emissions are radio-frequency emissions of any kind which are produced in the receiver and
radiated, whether conveyed to the antenna or other conductors linked to the receiver, or whether radiated
directly by the receiver.

Edition of Septermn
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Vicihods of imeasureiei

Spurtous emissions radiated by the antenna shall S Conecuny

1 ements shall

searching for signals produced at the resistance termin
Y kH7 w2 GH».

Where tests on the receiver have been made using the wruficn]

itk
b pl capacitance shall be used instead of

network comprising @ H-ohm resistance 111 series with a 25
SO-ohm resistance mentioned above,

Linit imposed
The power of any discrete component measured iy the artificial antenna shall not exceed 1 nanowau

B

(110 7 watt).

Spurious signals originating internally

Spurious signals originating internally shall not produce. at the receiver output, an audio power more thun
10 dB (with the bandwidth corresponding to the s‘mgk sideband) above the intrinsic sound level of the

rccci\’cr. measured with the antenna connected. No internal spurious signal shall be produced on any of

the distress frequencies or in their associated guard bands.

Gain control

Manual and automatic gain control

The receiver shall be provided with a manual audio-frequency gain control and a manual ra dm equUency
and/or '}lcrncd'alc%‘rcqucnc'\' gain control. An automatic gain control (AGC) capable perating
satisfactorily with signals in the classes of emission and frequency ranges specified in paragra 7]1 2 4 1. shall

be fitted in the receiver. This control shall be capable of being switched off.

Tests and limits imposed

For the purpose of verifying the characteri stics of the manual RF/IF control, tests shall be made with the
automatic gain control switched off and thre receiver adjusted within each frequency range for which it 1s
designed.

The input signal shall be the appropriate normal test signal specified in paragraph 4.2.3.

For each test, the level of the mpm signal shall be equal to the maximum usable sensitivity, measured in
accordance \\Ith paragraph 5.5 and the owtput power shall be set to the norm: U output power value. The
iput level shall be muusgd h} 20 dB ancl the output power reduced to the normal output power value
by means of the manual RF/IF control.

The SND/N or SND/ND mlio shall then increase by at least 15 dB.

For the purpose of verifving the characteri stics of the automatic gain control, tests shall be made with the
receiver being adjusted within each band of the maritime mobile service. The mput signal shall be the
appropriate normal test signal specified in paragraph 4.2.3.

For cach test. the level of the input signal shall be equal to the maximum usable sensitivity, measured in
accordance with paragraph 3.5. The input evel shall then be increased by 20 dB. The SND/N or SND/ND
ratio shall then increase by at least 15 dB.

When making the above measurements, precautions shall be taken so that the components from distortion
in the output signal do not appreciably affect the results.

Once the test conditions specified in parag raph 5.14.2.2 have h"cn fu Hill >, the recerver shall be adjusted
to provide an output level 10 dB below the nmmdl output power. The input level shall then be increased
by 70 dB. The resulting increase in output power shall not excee 1 10 dB

150 FORK
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5.14.3.3.

4.3.

Y
3

Time constant of the AGC { forward and reverse action time)

5.14.3.1. Definitions

AGC forward action time: the time which elapses between the moment when the fevel of the input signal
15 suddenly increased by a specified quantity and the moment when the output signal attains a new state
of equilibrium and stays there to within 2 dB.

AGUC reverse action time: the time which elapses between the moment when the input signal suddenly
decreases by a specified quantity and the moment when the output signal attains a new state of equilibrium
and stays there to within 2 dB.

Method of measurement

A test signal {see paragraph 4.2.3.3.) shall be applied to the receiver input in the J3E mode of operation
via an attenuator comprising a 30 dB single-step switch. The corresponding audio-frequency output signal
shall be shown on an oscilloscope.

The input level shall be adjusted 1o produce a SND/N or SNID/ND output signal of 20 dB and the output
level shall be adjusted to 10 dB below the normal output power. The attenuator shall then be switched so
that the level of the input signal increases by 30 dB. The forward action time shall then be measured. The
attenuator shall then be switched so that the input signal returns to its mnitial value. The reverse action time
shall then be measured. The above method shall be repeated with the receiver in the ATA mode using the
narrow bandwidth and the test signal mentioned in paragraph 4.2.3.1.

Limits imposed

For the slow AGC (J3E mode):

Forward action times: not exceeding 10 ms,
Reverse action time:  1-4 s,

For the fast AGC (ATA mode):

Forward action time: not exceeding 10 ms.
Reverse action time:  0.2-0.5 5.

Protection of input circuits

The receiver shall not suffer any damage when an unmodulated radio-frequency test signal representing the
carrier is applied to the receiver input at a level of 30 r.m.s. volts for a period of 15 minutes under the
conditions described in paragraph 4.2. on any frequency in the range for which the receiver is designed. The
receiver shall operate normally without having to be re-set, after the test signal has been suppressed.

In order to provide protection against damage due to electrostatic voltage which may occur at the receiver
input. the resistance to the direct current between the antenna terminal and the casing shall not exceed
100 k€.

Editton of September
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This Table is provided as a guide for choosing the selectivities required for the various bandwidths.

Fdivian of September

Diesionation Frequency separation relative to the carrier (kHz)
of bandwidth SSB Wide Intermediate Narow
Mini asshe ) . . .
tinimum passband 035 10 +2.7 27 o [ o 1 (.25 10 +0.23
-6 dB
Minimum attenuation L 6
20 dB - -6
Minimum altenuation 35
30 dB +3.5 i1
Minimum attenuation 0.25
40 dB + 35
Minimum attenuation 0.5 10 14 2
60 dB RS 10 10 b2

[PES
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Annex VI

Technical specifications
for the maritime main transmitter

Note:
Text approved by the “Telecommunications™ Commission sxt Cannes (1983), amended at Nice (1985}

Fulitton of Septomber 15, 1988
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INTRODUCTION

> H

Vl’hc:\c spckl.m wons set out the "v\"'k'mf 1 d’v' tracteristics required for o

characterisues ;11cmpnrxic the pre LM]\ of the Radio Regubinons and s
the S;m,’i} of Life at Sea (1974 regulations @ csmi 1o

GENERAL SPECIFICATIONS

Construction

The mechanical and electrical construction and fimish of mc equ 'pmcm shall conform m all respects with
good engineering practice and the equipment shall be switable for use on board ships at sea.

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

All controls. instruments. monitoring devices and inputoutput pomnts shall be clearly Tabelled. A Tabel
indicating the type of equipment submitted for the type approval tests shall be affixed to the L(“HP nent
0 as to be clearly visible in the normal eperating position. Details concerning the power source to be used
for the equipment shall also be clearly indicated.

All parts of the equipment to be checked during inspection or maintenance operations shall be readily
accessible.

The components shall be readily identifiable either from markings on the equipment or from its technical
description

A full technical description shall be provided with the equipment.

Controls

Whatever the frequency on which the transmitter is operating. it shall be capable of being made ready to
operate on any other frequency for which it is equipped within no more than 15 seconds.

All the settings and controls necessary for switching the transmitter from operation on any frequency 1o
operation on 500 kHz shall be clearly identified and their number shall be the minimum

It shall be possible to reduce the carrier output power of the transmitter to a value not exceeding 25 W,
either continuously or in steps of less than 6 dB.

Safety precautions

Measures shall be taken to protect the equipment agamst the effects of overcurrent or overvoltage and
against an excessive temperature increase in any part of the equipment {e.g. fuses, circuit-breakers, ete.).
Measures shall be taken to prevent damage to the equipment if the power source produces transient voltage
variations. and to prevent any damage that might arise from an accidental reversal of polarity at the power
source.

Measures shall be taken (o ensure that the casing of the equipment is earthed. but this shall not result in
any terminal of the electrical power source hcing earthed.

All components and wiring in which the DC or AC voltage (other than radio-frec equency voltage) produce.
singly orin mmhmalmn a pm}\ voltage in e \L 255 of 50 volis, shall be protected against any accidental access
and shall automatically be isolated from all e moi} power sources if the protective covers are removed.
Alternatvely, the equi pmm{ shall be constructed In such a way as Lo prevent access Lo components
operating at such voltages unl

1less an appropriate mul is used such as a nut-spanner or screwdriver
Conspicuous warning labels l 11 be affixed both inside the equipment and on the protective covers.
When operating in the “on-keved ™ condition at maximum power. the transmitter shall not be damaged as
a result of the antenna terminals being placed on open circuit or closed circuit for a least 3 minutes.
. after switching on. it is necessary to delay the power supply to any part of the transmutter. this shail be

done automatically.

50 1T9RY
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Operating precautions

The information in any device whose action affects the carrier frequency or the mode of operation shall
be preserved in the event of power cuts of up to 10 seconds. I an interruption of longer than 10 seconds
causes a frequency variation in excess of the limit permitted in paragraph 5.1.3. or a change in the mode
of operation. the operator shall be alerted by a clear warning.

Transmission shall not be possible until the frequency has stabilised within the limits imposed.

Frequency range and classes of emission

The transmitter shall be capable of operating on at least seven frequencies, including 500 kHz, 410 kHz and
512 kHz, in the 405 kH7 to 535 }\H/ band.

The frequencies shall be designated by the value of the carrier which shall be indicated on the transmitter.
The transmitter shall be capable of operating in the ATA. A2A or HIA classes of emission.

Instructions prescribing the AZA or H2A classes of emission for distress and safety traffic on 500 kHz shall
be clearly affixed to the transmitter.

If the A2A or H2ZA classes of emission on 500 kHz are selected automatically, it shall be possible to override
this automatic device manually.

For the A2A and H2A classes of emission, transmission shall be effected by on-off keving of the modulated
carrier.

For the H2A class of emission. the upper sideband shall be used.

I transmission is possible in other frequency bands or other classes of emission, the appropriate CEPT
Recommendation shall be complied with.

Keying

It shall be possible to key the transmitter manually and by means of an automatic keying device.

The transmitter shall incorporate an automatic radiotelegraph alarm transmitter operating on 500 kHz or
shall enable such a device to be used.

The controls and means employed to operate such an automatic keying device shall be simple and easy to
use.

The radiotelephone alarm transmitter shall meet the requirements of Annex V to this Recommendation.

“Inter-sign™ listening

Means shall be provided for cnabling the sensitivity of an associated receiver to be reduced when the
transmitter 1s in the “on-keyed™ condition in order to permit a distant operator 1o intervene if necessary.

This shall be effective at transmission rates of up to 20 bauds.

Measurement of the anfenna current

The transmitter shall incorporate a measuring device which gives a reading of the current in the antenna

m(h a hcncr than 10% accuracy at 500 kHz. The current in the antenna sh wll not be affected by any fault
in this devic

Power supply

The equipment shall be capable of operating from a ship’s principal electrical power sour

TEST CONDITIONS-POWER SUPPLY AND AMBIENT TEMPERATURES

Mormal and extreme test conditions
Type approval tests shall be made under normal test conditions and also. where specified, under extrems
conditions. The test conditions and procedures are described in paragraphs 3.2, to 3.5 below,

Fdition of September
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Test power source

powe

HTPOSCs of the esis
I

measured at the pomt where the cable conmect st in

he cyu mﬁ“»wl

T8

he manmaaned withn mim‘;mcc of = 3% rel s o the volage

Normal test conditions

Normal remperatioe cid haniidine
The normal t Dpu tture and humidity conditions for sty shall be fixed by anv conventent combmation
of temperature and humidity within the followmg fimits:
wmperature 4+ 15 Cro +35 L
relative lmmidilv 20% o
Ve, When it i impracticable 1o carry out the tosts under the conditions specified above, w note stating the actial

H

temperatare and relative humidiny doring the tests shall be added 1o the test report

Normal test power supply

we shall be the nominal mains voltage. For the purpose of these specifications. the

The normal test voltag
nominal voltage shall be the declared voltage or any ol the declared voltages for which the equipment s
mdicated as having been designed.

The frequency of the test power source shall be 50 Hz &1 Hz,

Extreme test conditions

Exireme temperatures
For tests at extreme temperatures, measuremerts shall be made in accordance with the procedures described
m paragraph 3.5 the lower and upper temperatures shall be 0 Cand +40 .

Exitreme est poveer supply values
The extreme test voltages shall be the nominal mains voltage £ 10%,

Ihe frequency of the test power source shall be 50 Hz &1 Mz

Procedure for tests at extreme temperatures

Before starting the tests. the equipment shall have reached thermal equilibrivam in the test chamber
The equipment shall be switched off during the temperature stabilising period. except in cases covered by
the provisions of paragraph 3.7.2.

For tests at the upper wmp erature, [hL equipment shall be modulated at its maximum power and K
at o rate of 30 bauds for half an hour with an onsoff ratioof 111 the equipment shall meet the specificatic

both durimg and afier this period.

For tests at the lower temperature. the equapment shall be placed on standby for one minute, alter which
the cquipment shall conform to the specifications.

The sequence of tests shall be chosen und the humidity in the test chamber shall be monitored o thad

excessive condensauon does not occur.

Environmental tests
Before starting the environmental tests. the equipment shall be tested for the other techmcal requirements

of these s;wuhc;mun\;

ried our at the normal test voliage.

Where electrical tests wre required. they shall be o

Where the evpression “verification of charncteristios” 15 used. thus shall mean a visual examination and

! (w
simple. electricat and functional tests 1o clveck that the ntis in workimg order and m;zt there s no
visible damuaee ord ] rticutar atrention sha paid o the outpur power (paragraph 3.20) and
the frogueney errog )

The results of vertficatons of charactensuos Tucted 10 the test report.
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The following tests shall be conducted under the environmental conditions described in detail in Annex VI
to this Recommendation. namely:
Vibration. paragraph 4.
Dry-heat cycle. paragraph 5.
Damp-heat cyele, paragraph 6.
Low-temperature cycle. paragraph 7.2,
Corrosion tests. paragraphs 10,1 and 10.2.
During tests where the M‘;ms‘mit er is keved. it shall operate at maximum power with a keving rate of
3 bauds and an on/ofl ratio of 111,

’7

Warm-up time

The equipment shall be capable of operating in accordance with the requirements of these specifications
within one minute after being switched on. except in cases covered by paragraph 3.7.2.

I the equipment contains parts which have to be heated in order to operate correctly, e.g. crystal ovens,
dwarm-up time of 30 minutes from the moment when the equipment is switched on shall be observed. after
which the requirements of these specifications shall be met.

Where paragraph 3.7.2 applies, the power supply for the heating circuits shall be designed to be cap able

of remarning switched on when the other internal or external power sources | for the equipment are switche E

off. If the equipment is provided with a special switch for these circuits. the function of this switch shall

b* clearly indicated and the instructions for use shall specify that the cireutts m question should normally
¢ left connected to the power source. A visual indication that the power supply is connected (o circuits
[ this type shall be provided on the front.

GENERAL MEASUREMENT CONDITIONS

Astificial antenna

For the purpose of f tests, the transmitter shall meet the requirements of these specifications when it is
connected to an artifictal antenna comprising a 3-ohm non-inductive resistance in \’cricx‘ with a capacitance
of 400 pF and. thz“ pccéﬁcd with m‘} ¢ artificial antennae comprising a 2-ohm non-inductive resistance
inseries with a 750 pF capacitance and a S-ohm non-inductive resistance in series with a ”%{ ) pF capacitance.

This does notin any way imply that the transmitter should only operate correctly with antennae possessing
these characteristics.

Channels used for the tests

be carried out on the channels with the highest and lowest

The type approval tests shalll where necessary,
frequencies i the frequency band covered by the equipment (405-535 kHz) and at 500 kHz

TRANSMITTER

Frequency error

Definilion
The frequency error is the difference between the measured carrier frequency and its nominal value.

Method of measurement
The carrier frequency shall be measured in the absence of modulaton (NON) with the transnutter
connected to an artificial antenna (paragraph 4.1, Measurements shall be made under normal test
conditions {(paragraph 335 and under extreme test conditions (paragraphs 3.4 1 and 3.4.2. applied simut

taneously).

/il
1 H

The frequency error shall not exceed = 100 Hy

Sodulation

y Lo permgt oy ey = T
Joyand keved avaorate of 30

The transmittter shall be connected 1o an ‘”‘l;ﬁci‘il antennad (p;it‘;“’

AU mapamum ontput power inoan AZA or H2A class of emission.
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een 70% and 95% for all keving rates up to 30 bauds.
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Ihe modulation depth shal

The modulation frequency shall be in the 450 My - 800 M7 range.

Output power

Definition

The output power is the mean power in continuous “on-keved” condition. measured in the artficial
antennae defined in paragraph 4.1

Viethod of measurement

The transmitter shall be u(‘l\”t(.[t,d to cach of the artificral antennace (paragraph 4.1 and the power delivered
to the aruficial antenna shall be measured in all the classes of emission.

The measurements sh ‘z“f be made under normal test conditions {parag

conditions (paragraphs 3.4 1 and 342 applied smultancously),

3.3 and under extreme test

Limit
With the power switch at maximum. the output power shall exceed 100 W,

Necessary bandwidth and out-of-band spectrum

Definitions

Necessary bandwidth: For a given class of emission. the widt h of the frequency band which is just sufficient
to ensure transnussion of the mformation at the rate and with the gquality required by the specifications.
Out-of-band spectrt
bandwidth. not md

The part of the power spectrum of o transmission which is outside the necessary

m:
ding spurious emissions.

Viethod of measurement

The necessary bandwidth and the out-of-band spectrum shall be measured when the transmitter is being
keved at a rate of 30 lm ds at ity maximum power. '%‘hc transmitier shall be connected 1o thc artificial
antennae {paragraph 4.1.).

The measurements she EH be made in all the classes of emission for which the transmitter is designed.
Limiis

ATA class of emission

The necessary bandwidth shall not exceed 200 Hy.

The out-oftband spectrum shall be within the curve shown in Figure VITET (T/R 3401 The 0 dB level
wrrcs\pnm%:«, to the carrier level m continuous ransmission.

AZA class of emission

The necessary bandwidih shall not exceed 1.750 Mo,

The out-of-band spectrum shall be within the curve shown in Figure VIF2 (TR 3401,

H2ZA class of enussion

The necessary bandwidth shall not exceed 950 Hy

The out-of-band spectrum shall be within the

The 0 dB level corresponds to the peak envelop
Spurious cmissions

Definition

SPUrious emissIons: Cmission on o

be reduced without affecting the

FCRHCHTS

or ol e




T/R 34-0¢71E
Annex VIE LPage 10

"

g

L

6.
6.1

6.2,

Noise and hum

Definition

The noise and hum power is the output power other than the power of the carrier or of any modulation
ised for the test, produced by the transmitter in the continuous “on-keved™ condition.

Merhod of measurement

With the transmitter adjusted to operate in the ATA. A2A or H2A classes of emission. and in the contiuous
“on-keyed” condition, the amplitude of all the emissions in the bands specified below shall be measured
using a spectrum analyser, a tunable wave analyser or any other appropriate means.

(lass of emission Frequency band (Hz)
relative (o carrier frequency

ATA + 100

AZA 4 1.500

H2A - 200 to -+ 1,500

Limit

The output power of any noise and hum shall be at least 40 dB less than the carrier power.

Continuous operation

With the transmitier set at maximum outpul power, it shall be capable of operating without significant
power reduction or any harmful effects under the conditions specified below:
transmission for one hour at rates of up to 30 bauds,
transmission for 15 minutes in the continuous “on-keved’

condition.
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INTRODUCTION

Cecessany for s operalion.

diateleory

Fhe cquipment shadl comprise:
Recerver
Selector
Means for actvating an audible alarm systom

Fest device

GENERAL CONDITIONS

Construction

Ihe mechanical and electrical construction and finish of the cquipment shall conform v all vespects with
sood ¢ wmc\’lmg practice and the equipnrent shall be suitable for use on hoard ships at sea.
Vi controls shall be of suflicient size to erable the usual control functions to be performed easily and the

number of controls should be the minimun necessary for simple and satstactory operation.

Al controls. instruments. monitoring devices and input owput points shall be clearly labelled. A label
mdicating the tvpe of equipment submitted for the type ap pm\‘xl tests shall be affixed to the equipment
50 as (o be clearly visible in the normal operating positon. Details concerning the power source o be used
with the equipment shall also be clearly indicated.

All parts of the equipment to be checked during inspection or maimntenance operations shall be readily
accessible.

A Tull technical deseription shall be provided with the cquipment.

The components shall be readily identificible cither by being marked mside the equipment or from the
technical deseription.

Controls
Meuns shall be provided for connecting &+ headset to listen 1o the signals received by the radiotelegraph
auto-alarm.

The following controls shall be on the outside of the equipment:
On off switeh with 2 visual indication that the equipment is switched on. This switch shall turn on the
power source which operates the audible alarms and at the sume time activates the equipment (see para-
eraph 7.).
An additional visual indication to provide a warning if there is no power for the alarm cireut.
The volume control to regulate the audio-frequency output power. This control shall operate only during
reception by headset or loudspeaker for surveillance purposes. and shall not: tlect the characteristics oi the
selector (see paragraph 6.).
Means for suppressing any foudspeaker where reception 1s on headset.
A single switch o stop the alarm and reac tivate the selector after g isterimyg an alarm signal, with o visual
mdicaton 1o show w qqm the alarm is du e 1o a fault m the equipment or to reception of the radiotelegraph
alarm signal (see paragraph 7.y
Fhere shall be no other switch for suppressing the audible alarms once they have been tnggered.
A non-lockable switeh for disconnecting tav o of the audible alarmms for test purposes. while feaving the thrd
alarm o m operaton (see paragraph 7o

A non-lockable switeh for applving o test alarm signal (see paragraph 8.0

-

N N
R0 ) S

Fhe controls, RENASH for oo ,U\ 'mu

e paln fexeept as required i paraer

cof ihe selecior shatl |

[rom outside the cquipment.
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Connecting or disconnecting the headset or loudspeaker. if any. shall not affect the characteristios of the
2Womatic alarm.

Fafety precautions

"a 1 : 3 I . . H N
e tsures shall be wken o mmw the equipment against the eflects of overcurrent or overvoltage and

an excessive temperature increase i any part of the equipment (e.g. fuses. circuit-breakers, ete. ).
Measures shall be taken to prevent damage to the equipment if the power source produces transient vol
wiriations. and to prevent any damage that might arise from an accidental reversal of polarity at the power

souree,

Measures shall be taken 1o ensure that the casing of the equipment 18 carthed, but this shall not result

exny terminal of the electrical power source being earthed.

ge) produce.

fother than radio-frequency volt
NSt ANy acc

”‘\h.nmgmnummd wiring. in which the DC or AC vol
ux or m combination, a msul voltage in excess of SO volis, shall be protected ag
ad shadl automatically be isolated from all electrical power sources if the protective covers are removed.
/\ch’mmcl\: the eguipment shal
sperating at \mh uv%hg es unkess an ;zp;w;'wgmztzc tool is used such as a nut-spanner or screwdriver,
ing labels shall be affixed both inside the equipment and on the protective covers.

idental access

m constructed in such a way as to prevent access (o components

“
Comspicuous war

Connection to the power supply

1

Enorder to enable independent electrical power sources to be used for the external bell cireuit and the rest
ol the equipment, electrically independent access terminals shall be available to supply these parts of the
equipment.

Band of frequencies and classes of emission

'E‘Eac cqmpn'xcm shall permit reception of at least the following classes of emission in the 496 to 504 kil

2 uble-sideband tele eraphy with o1 M»t? k eving of the modulated carrier,
HA x‘mg!uu ideband {umm, sidebandy telegraphy with full carrier and on-off keving of a modulated
CHET

Where AZA zmd H2A are used. the modulation [reguency shall be between 450 Hz and 1.350 Hz

TEST CONDITIONS, POWER SUPPLY AND AMBIENT TEMPERATURES

Mjormal and extreme conditions

ype approval tests shall h» made under normal test conditions and also. where stated. under extreme

H
condittons. The test conditions and procedures shall be as specified i paragraphs 3.3 and 3.4

Test power source

During type approval tests, the equipment’s power supply shall be provided by a test power source capable
of producing normal and extreme voltages as specified in paragraphs 3.3.20 and 3.4.2

Sormal test conditions

Narmal temperarure and hmidity

Ihe normal emperature and humidity conditions for tests shall be fixed by any convenent combination

ot temperature and humidity within the following hmits:

lemperature 4 s Cio
relative humidity 20% 1o

o the actual

JORK
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Normual test power supply

Mains voltage and frequency

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage.
For the purpose of these specifications, the nominal mains voltage shall be the declared voltage or any of
the declared voltages for which ;m u;ummuli is mmdicated as having been designed. The frequency of the
test power source used mnstead of the AC mams shall be 50 Hz &1 Hz

Power source from a battery

ed to operate from a battery, the normal test voltage shall be the nominal

24 volts, ete )

Where the equipment 1s desigr
voltage of the battery (12 vo

.

Other power sources
shall be chosen by agreement between
ts

For muipmcm using other power sources. the normal test volt

age
the equipment manufacturer and the authority conducting the tes

Exireme test conditions

Extreme temperdatires

For tests at extreme temperatures. measurements shall be made as speaified in paragraph 3.5 the lower

temperature shall be 07 C and the upper temperature + 407 C.

Extreme test power supply values

Mains voltage and frequency

The extreme test voltages for equipment to be connected to the AC mains shall be the nominal mains voltage
1%

The frequency of the test power source shall be 50 Hz &1 Hyz.

Power source from an accumulator battery

Where the equipment 1s designed to operate from an accumulator battery. the extreme test voltages shalt

~

be 1.3 or 0.9 umes the nominal voltage of the battery (12 volts. 24 volts, ete.).

Procedure for tests at extreme temperatures
Before measurements are made, the equipment shall have reached thermal equilibrium in the test chamber

The equipment shall be switched off during the temperature stabilising period. The sequence of tests and
the humidity content in the test chamber shall be controlled so that excessive condensation does not occur.

Environmental tests

While being subject to the requirements of cguipment shall be tested under the
conditions described i paragraphs 4. <“’ Q,.Z. of the specifications relating to
environmental reguirements (Annex VI to Ruon mendation

Inapplving the requirements of Annex VI in accordance with graph 3.6.1., the exp resston Cvertficatic

of characteristics™ shall mean o visual examination and simple I electrical and i mctional tests 1o mni& th;zé
the equipment s i working order and that there 15 no visible damage or deterioravon. Verifications of
characteristics shall be capable of hciz‘g carried out m 5 to 15 minutes, The LXP?'L";\'H\H i 'xxm‘kmg order”

shall be taken to mean that the egu ;msc"f 1§ mw rating but does not necessanly fully meet all the
characteris ux required by the specifications. Particular attention shall be given o the sensitivity. passband.
attenuation. AGC and the selector,

Warm-up time

S8

Fhe equipment shall meet the requirements of the spectfications within one minute after being switched on

CONDITIONS FOR BELECTRICAL TESTS

Artificial antenna

factive resistance of 16 ohms in seres with a

ttance of ff-ﬁ pl or 360 pi.

ts shall com;

The arthicia] antenna for the
capacttance of 390 pF or. wi

Sprect Hied.
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Test signals applied to the receiver input

Sources of test signals to be applied to the receiver input shall be connected via a network such that the
mpedance presented to the receiver input is equal to the impedance of the artificial antenna described in
paragraph 4.1. This requirement shall be met irrespective of whether one or mou test signals are applied
W the receiver simultancously. If there are two or more test st gnals. measures shall be taken to prevent any
mdesirable effect resulting from an interaction between the signals, in the wzgmf generators or in other
urees.

The test signals at the input shall be expressed in terms of the e.m.f. at the output terminals of the source.
nchuding the associated network described in paragraph 4.1. where these terminals are on open circuit,

Unless otherwise stated. the test signals applied to the receiver input shall be as follows:

4 Unmodulated signals at the same frequency as the carr'cr frequency. For the purpose of these specifica-
tions, the abbreviation NON shall be used for this type of test signal,

D Keved unmodulated signals at the same frequency as the carrier frequency. For the purpose of these
specifications, the abbreviation ATA shall be used for this type of test signal.

¢} Double sideband signal with a modulation depth of 70% and a modulation frequency of 1 kHz unless
stated otherwise. For the purpose of these specifications. the abbreviation A2N shall be used for this
type of signal.

di Alarm signal consisting of an A2A or H2A signal (upper sideband) keyed in accordance with the
sequence specified in paragraph 4.1.1. a) of Annex V to this Recommendation. The modulation
frequency shall be 1 kHz and the modulation depth 70%.

RECEIVER

Passband and attenuation characteristics

Definition

The passband is the frequency band at whose limits the attenuation relative to the maximum response does
not exceed 6 dB. The minimum attenuation at certain frequencies outside the passband shall be specified
in dB relative to the maximum response within the passband.

Method of measurement

With the automatic gain control switched off, an unmodulated test signal (type NON) shall be applied to
the recetver input as spectfied in paragraph 4.2. When the frequency of the test signal is varied. the voltage
atthe selector input shall be measured at a sufficient number of frequencies to draw a graph of the voltage as
a function of the frequency and to determine the passband and attenuations at the frequency errors
specified. The test shall be carried out under the normal and extreme temperature conditions specified in
paragraphs 3.3, and 3.4,

Specifred bandwidihs and limits

The minimum passband and attenuation shall be as follows:
Minimum passband 496 to 504 kHz
Minimum attenuation 40 dB at 487 kHz and 513 kHz

Adjacent channel two-signal selectivity

Definition
The adjacent channel x\clccié\’?x s the receiver’s ability to discriminate between the wanted signal (to w mw
frequency the receiver is tuned) Lmd unwanted signals (on frequencies generally outside the passband). with

the wanted signal and the unwanted signals being applied simultancously.

Method of measurement and requivements

Wit 1 the au mm;mc gain control switched on. an alarm signal (see paragraph 4.2.3, dyy at a frequency of

00 kM7 and a level of =42 dB relative to I ¢V shall be applied to the receiver inpul. Im equipment shall
z‘mpond rcl tbly to the alarm signal when an unwanted signal with the characteristics specified below is
applied simulu mmuxh to the receiver input. The test shall be carried out under normal test conditions and
under extreme test conditions as specified in paragraphs 3.3, and 3.4, with each of the artifictal antennae
specified in paragraph 4.1

Edition o Septer
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Sensitivity

Fat M0 KM Gsee paragraph 423 dn

noconirol switched on. o

applicd to the recerver mput. The fevel
selector aperates ;md the level of the signal at
taken as bemy the maxnmum usable sensitivicy.
and ander exireme test conditions as specified in parag
spectfied v paragraph 4.1

wooadarm

Hobe mereased unul the auwomat

this condition s obtamed shall be

e carried our under normal test conditons
Yo and 3wt cach of the artfical antennae

Spectfred finiis
The masmum usable sensitivity at which the selector operdies shall be between 435 dB and +40 dB

L

relutive 1o [ uV.

Co-channel rejection

Detinition
For the purpose of these specifications. the co-channel rejection is the cquipments ability to respond relinbly
toan alarm signal in the presence of an unwanted signal at or near the frequency of the test alarm signal

Method of measurcment
The measurements shall be made by simultane ously applying two signals to the receiver input in accordance
with the requirements of paragraph 4.2, with the automatic gain control switched on. The wanted signal
shall be the alarm signal (paragraph 4.2.3. dy) i the 497.3 m 502.5 kHz frequency range. wit I alevel of
50.dB relative to 1 pV. The unwianted signal shall be an A2A or H2A signal ( [ per stdebund) (keyed at
arate of noless than IS words per minute and no more than 4( words permi mute yin the 497.5 to 502.5 kHz
frequency range. The modulation frequency of the unwanted signal shall be in the 450 to 1.350 H/ range.
Ihe test shall be carried out under normal test conditions and under extreme test conditions as specitied

i paragraphs 3.3, and 3.4,

Limits imposed
When the unwanted signal is at a level of + 120 dB relative to 1 pV. the selector shall respond (o the alarm
stgnal.

fntermodulation

Definition
Intermodulation is 4 process whereby signals are produced by two or more (generally unwanted) signals
simultaneously present in o non-linear circuit.

VMethod of measurenmont

With the automatic gain control switched on. two test signals shall be apphed siy nxm' mneously to the recerver
mput under the conditions required by paragraph 4.2, One of the signals shall be of the ?\ IN type and the
other shall be the alarm signal (see paragraph 4.2.3. d)). Fach signal shall be at a level of + 120 dB relative
to T uVoand nerther signal shall be within the 475 1o 323 kFz band (the input frequencies which are likely
to cause undesirable intermodulation products are specified m CCIR Recommendation 332-4, section 6.4.).

The test shall be carried out under normal test conditions and under extreme test conditions specified in

7Y

paragraphs 3.3 and 3.4,

Specified finis

Fhe selector shall not operate under any of the conditions specified in paragraph 5.5
Spurious emissions

Definition

whether by

Spu z-m« CIUSSIONS G 3y receiver and radiared

ooor whether radinted diveeth

conducton (o the

PR Tuw
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Wethod of measurement

With the test device (paragraph 8.) inoperative, the spurious emissions radiated by the antenna shall be
neasured using the artificial antenna specified in paragraph 4.1. The artificial antenna shall be connected
b the recetver. The search for spurious emissions m a 10 kHz to 1,000 MHz range shall be made in the
rsistive part of the artificial antenna. and the power of each spurious emission shall be determined.

Specified limir
The mean power of any discrete component measured in the resistive part of the artificial antenna shall not
axceed one nanowatt,

Automatic gain control

Definition

In order to enable the equipment to recognise an alarm signal in the presence of unwanted signals, an
wtomatic gain control shall be provided for the receiver.

The automatic gain control shall regularly reduce the sensitivity of the equipment during periods when the
slector 18 in continuous operation and >h<i1 regularly mcrease the sensitivity during periods when
lhe selector is not operating (see Appendix

Speed of gain reduciion

Method of measurement

With the automatic gain control switched on, a signal of the NON type shall be applied to the receiver input
m accordance with the conditions specified in paragraph 4.2. An appropriate DC voltage indicator shall
be connected to the selector input. The signal at the receiver input shall be applied at a level of +40 dB pv
so that the selector’s threshold 1ctccmr operates, the AGC and the selector system begin to increase and
reduce the recetver gain in turn, i.e. the system shall be in the process of “following”™. During a period when
the gain 1s decreasing and at a momwt when the DC voltage at the detector output indicated by the DC
voltage measuring device matches the reference point, the mput signal shall be increased by + 106 dB (it 13
important for no interruption to occur in the applied signal when this increase takes place).

The interval of time between the point when the input signal is increased and the moment when the indicated
DC voltage returns to match the reference point shall be noted and the gain varation speed shall be
caleulated.

This procedure shall be repeated for two further 10 dB increases in the input signal, to -+ 60 dB pV and
+70 dB pV respectively.

Specified Iimit
In each case. the guin reduction speed shall be between 7.5 dB and 15 dB per minute.

Speed of gain increase

When the AGC and the selector system have stabilised after the increases in thc input signal carried out
in 5.7.2.1.. and with the system again in the process of “following™. the signal shall be reduced by 10 dB
in a period when the gain 18 increasing and at a moment when the indicated DC voltage matches the
reference point.

The interval of ume between the point when the input signal is reduced and the moment when the indicated
DC voltage returns to match the reference point shall be noted and the gain increase speed shall be
calculated.

This procedure ah‘zH he rq cated with two further 10 dB reductions of the mput signal to 450 dB and
+40 dB relative to 1 pV respectively

Specified Timit

In each case the gam increase speed shall be between 30 dB and 60 dB per muinute.

Marse Tnterference suppression 1esi

Definition

The Morse imnterference suppression test is similar o the co-channel rejection test (paragraph 5.4, but
simudates conditions where there are two or more Morse signals and the off-keved times between the
unwanted signals are very short. The test demonstrates the capacity of the automatic gain control to adjust
the gam as a functon of the frequency at which the off-keved times occur.

Editon of September
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Method of measurement

Morse imterference shall be simulated by continuously keving a test signal source to produce an AlA and

ant AZA or H2A (upper Sﬁdt}b({ﬂd} :\:ign;ai at 500 kHz

The level of this signal shall be + 100 dB rcm ve to [ uV, and the on/off ratio shall be 19 to 1. The signal

source shall be applied to the z“cccix - input in accordance with the conditions specified in paragraph 4.2,

Specified hmits

ay  With the test signal transmission rate adjusted so that there are 3 interruptions per second, the sensitivity
of the equipment shall be between +3.5 dB and -+ 40 dB relative to 1 pV.

by With the test signal transmission rate reduced to 3 interruptions every 2 seconds, the sensitivity of the
cqmpzm nt shall be gr radually reduced over a pertod of 15 minutes to a value such that a signal of at
I

east 470 dB relative to 1 uV 15 necessary 1o operate the selector.

Protection of input circuits

-

The recetver shall not suffer any damage when a 30 volt (rmusy NON-tvpe radio-frequency test signal is
appli slied to its mnput n the manner specified 1 paragraph 4.2, for a period of 15 minutes on any frequency
in the 100 kHz to 28 MHz range. The receiver shall operate normally without further intervention when
the test signal i1s suppressed.

The receiver shall also have means of protection against damage resulting from static voltage which muay
oceur at is input.

SELECTOR

Detinition

The selector consists of a level detector for determining the presence or absence of a signal, followed by
a timing device for measuring the duration of any signal composed of dashes identified by the level detector
and the duration of the intervals between these dashes. The selector engages the zi’zn‘ms{ paragra wh 7.y when
4 dashes have been correctly identified. The detector shall be capable of identifying the dashes when they
are lengthened by Morse interference.

Timing limits

1 selector shall accept
a) dashes of 3.5 to 6.0 second duration

Ti

)
by spaces between the dashes of 0.01 of a second 1o 1.5 seconds
Tl e

1w selector shall reject

a) dashes of 3.4 second duration or less

b} dashes of 6.2 second duration or more

¢} spaces between the dashes of 1.6 seconds or more

Nore. Unless the AGC system s suppressed for the test, note that an on/off ratio greater than 401 will reduce the receiver
LTTT.

Operation

The selector shall trig audible alurms (see puragraph 7.) after correctly registering 4 consecutive
dashes (see paragraph 6.2, The 4th successive dash can be registered as corn ect if the duml on of the 4th
dusho 1y greater than 3.4 wu)m%» The test shall be carred out under normal test conditions and under

extreme test conditions specified n paragraphs 3.3, and 3.4

o
i

ALARMS

General conditions

An audible abarmy svstem shall be assoctated with the equipmen

Measures »h;zH ye taken to simulianeousls audible alarms. one of which may be incorporated in
the equipmen 'Hzc alarms shall be alarm signal conforming o the requirements of

puragraph (>. 15 &;mrcui} registered. Visual alarms may be imstalled addivonally.
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The audible alarms shall be triggered within 15 seconds after a drop in the principal DC voltage in the
equipment has occurred and been maintained, but they shall not be triggered if there is a drop in this vol
for a period of less than 3 seconds. Means shall be provided for distinguishing the nature of the alarm

{distress or voltage-drop alarm).

The equipment shall not require manual re-setting unless the audible alarms have been triggered.

Il there is a drop of more than 10% in the power supply voltage, the equipment shall continue to respond
to the correct alarm signals until the power supply voltage attains the value at which the audible alarms
are triggered (see paragraph 7.1.3).

TEST DEVICE

General conditions

In order to carry out regular tests, the automatic alarm receiver shall include a pre-set generator at a
frequency no more than 1.500 Hz away from 500 kHz, a key, and shall be able to operate under the control
of an automatic alarm transmitter (Annex V to this Recommendation). It shall then be possible, without
disconnecting the antenna, to inject a test alarm signal of the ATA or AZA type at a level equivalent to an
em.f. applied to the input via an artificial antenna (see paragraph 4.1.) at a level between +40 dB and
+46 dB relative to | pV.

PRACTICAL TESTS

The authority conducting the tests shall appraise the satisfactory operation of the equipment by means of
¢

practical tests carried out in conditions equivalent to those actually encountered. If automatic test devices
and recording devices are to be used during these tests, the manufacturer shall provide a means (e.g. relay
contacts or output voltages) of indicating that an alarm has been correctly received. False alarms should
be noted as far as possible.

Edition of September 15,
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Appendix 1

BRIEF EXPLANATION OF THE OPERATION OF THE AGC

Experience has shown that interference in the 500 kHz band may be so strong as to prevent the reception of an alarm
signal. As all signals in this band are Morse signals, the simultaneous presence of a number of signals produces a
haphazard on/off distribution in the selector’s detector. If, under such conditions, an alarm signal as described in
paragraph 1. is present, the duration of the dashes is lengthened and the mtervals between the dashes are reduced;
when the interference increases. the number of intervals will be reduced and the dashes will overlap. A normal AGC
system would reduce the gain of the receiver to a level at which all signals are received without distortion or
saturation.

It has been shown that by adapting an AGC system which operates not according to the strength of the signals but
according to the number of signals whose level exceeds a given threshold. the probability of non-recognition of dashes
may be reduced considerably.

In order to achieve this result, the AGC system is designed to reduce the receiver gain in the presence of signals at
a rate chosen so that the time needed to carry out a complete scan is long relative 1o the transmission rate of the
dashes in the alarm signal. If the signal persists. the AGC regularly reduces the gain until a “space’ occurs in the
signal, after which the AGC begins to re-establish the receiver gain during the space. As the nominal value of t
on/off ratio in an undistorted alarm signal is 4: 1, the increase in the gain needs to be four times faster than t
decrease, or else the gain would continue to decrease indefinitely even on reception of an undistorted alarm signal.
By this means, the receiver can significantly increase its capacity to detect whether the spaces in the unwanted Morse
signal match the spaces in the alarm signal.

he
he

Morse interference simulation is used in paragraph 5.7.4. in which a signal with an on/off ratio of 19:1 is mterrupted
either 3 times per second or 3 times every 2 seconds. The receiver AGC has to produce certain sensitivity values in

the presence of these signals. This is a simulation of the simultaneous presence of 3 to 5 typical Morse signals and
constitutes a measure of the receiver’s capacity to adjust 118 AGC level to the frequency of the space intervals received.

Editton of September 15, 198RS
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“The equipment shall display mformation indicating that the B, characters have been selected or excluded,
< this information xhuH be easily accessible, e.g. in printed fmm using the printing device.

Fishall be possible to exclude the reception of message categories other than navigational warnings. Qzlic
warnings and SAR messages. 1t shall be possible to exclude at least four different message categories

“The equipment shall provide a clear indication of the message categories that are excluded.

MMeans shall exist of preventing a message being printed which has already been received correctly.
E £ gp 3 3

Avmessage has been received correctly if the character error rate 1s less than 4%,
Amessage shall always be printed if B.B, = 00.

“The equipment shall be capable of storing at least 30 message identifications in its memory.

Alier 60 to 72 hours, a message identification shall automatically be erased from the memory.

I fihe number of message identifications received exceeds the memory capacity. the oldest message identifica-
tion shall be erused.

A alarm indicating the reception of SAR messages shall be provided, whether incorporated in the
equipment or at a distance. If an alarm also indicates the reception of navigational and gale warnings., it
shall be capable of being suppressed.

Fhese alarms shall only be able 1o be turned off by hand.

A alarm shall be provided to indicate that the paper has nearly run out or has run out.

[fany message is incompletely printed because the paper has run out. the message identification for that
message shall not be stored in the memory, Memory storage of new message identifications shall be inhibited
1f there is no paper available in the printing device

T'he equipment shall print an asterisk if the character received is incorrect,

The equipment shall include a function which stops the printout and erases the message if the error rate
exceeds 33% over a period of time. That period may be reduced for higher error rates.

This may be done, for example, by having a counter which advances 2 sieps for each character received
mcorrectly and goes back one step for cach character received correctly. The message is erased when the
counter reaches 32, The counter should not go below zero.

Safety precautions

Measures shall be atkcn to protect the equipment against the effects of excess current or voltage and against
ariexeessive temperature increase inany part of the equipment as a result of any defect in the cooling system.

Measures shall be taken to protect the equipment from dama ge as a result of transient changes of voltage
or an accidental reversal of polarity at the power source.

Means shall be provided of earthing the Lqmpmw s metal parts which are accessible from the outside. but
the equipment shall not cause any terminal of the electrical power source to be earthed.

Al parts and all wiring in which the DC or AC voltage (except radio-frequency voltage) produce, singly
orin comhmmmn. a xuk voltage in excess of 50 volts. shall be protected ugainst accidental access and shall
automatically be is‘ole{cd from all electrical power sources when the protective covers are removed.
Adternatively, the equipment shall be constructed in such a way as to prevent access to such voltages unless
an appropriate ool 1s used such as o nut-spanner or screwdriver. and conspicuous warning labels shall be
atfixed both inside the equipment and on the protective covers.

The mformation in programmable memories. see paragraph 2.6.. shall not be crased by power source
interruptions of 14, than 6 hours,

Fdition of Seprember
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eneral

Fvpe a

conditions.
here such conditions are (iP}WSUHNa‘. the [ pe

W
i

any combmation of voliages and wmperature

Triificial ainiennas

P | [ -
Lo e follonving

Where specified. the tests shall be carried oue with the recetver connected. as uppropr
artficral antennas.

Fhis shall not i any way imply that the recever only operate satsfactornhy with antennas possessing these
mmpedance characterisues,

\ non-reactive resistance of M ohms.

v oresistance of 10 ohms mn series with o capaciiance of 130 pk.

Normal 1est signal

I'he normal test signal shall be o FIB radio-frequency signal modulated with a lrequency shift of 174 Hy
centred on 518 kM7

It shall contain signals providing the follow g trafhic mformation

23456789 0ABCDEFRFGHITIRKLMN () PORS T U Carrage return
Line

me feed.

.
B

For tests with the normal test sivnal. the above mformation shall he transmitted at least 35 tmes conunu-

ously.

Test signals applicd 1o the receiver input

Sources of test signals 1o be applied 1o the equipment input shall be connected via a network such that the
impedance presented to the equipment is equal to the impedance of the aruficial antenna (see para-
graph 3.1.2). whether one or more test sigrals are applied to the equipment simultancously. If there are
two or more test signals. measures shall be taken to prevent any undesirable effect resulting [rom interuce-
tons between the signals in the generators or other sources.

The levels of the test signals at the recetver mput shall be expressed in terms of the et at the output
ternunals of the source mcluding the Lxsmukmd network.

Test power source

During type approval tests. the equipment’s power supply shall be provided by a test power source capable
of producimg normal and extreme volta ML\ as spectfied in paragraphs 3.3.20 and 3.4.2. The nternal
impedance of the t LeSL power source shall be low enough to have only a ncﬂligil ble effect on the test rcsuhs
For the purpose of the tests. the power source voltage shall be measured at the mput ternunals of the
equipment.

During the tests. the power source voltage shall be mamtained within a tolerance of = 3% relative o 1ts

level at the begimmimyg of each test.

Normal test conditions

Novinal temperaiure and hnidity

>

Fhe normal temperature and humidity conditions for tests shall be any convenient combmation of tem-

C
perature and hunmidity within the following ranges:
temperature: =15 Cwo 35 C

relative humidiny: 2070 1o 7355,

ions spectiied above. d note w that offect, stat

Nozeo When s immpracticable 1o caryy out the tests under
the actual temperature and homidiny during the testss shall be added 1o ihe st report

Novinal 1esi power supply

sl

s shall be the ne

I he the declared '\w\‘\l(i}i'\‘ Oy of

cd as having been designed.

soninal voltage sha

I ik\diul

. PN NP IR Yol < LE
osource correspondmg to the meains shall be 30 H
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3322, Pwer source from a 'mncm‘
Where the eguipment is designed o operate from a battery. the normal test voltage shall be the nominal
viltage of the battery (12 mi L 24 volts, etely

e
el
et

2.3 Oher power sources
For operation {rom other power sources. the normal test voltage shall be fixed by agreement between the
Cquipment manufacturer and the authority conducting the tests,

34 Extreme test conditions
3.4 Lstreme temperatures
Fuor tests at extreme temperatures. measurement shall be made 10 accordance with the procedures specitied
tnparagraph 3.5 4t a lower and upper temperature of O C and 40 C
342 Lxtreme test power supply values
34200 Eatreme mains voltage and lrequency
“The extreme test voltages for equipment to be connected to the mains shall be the nominal mains voltage
W04
“The frequency of the test power source corresponding to the mains shall be 50 &1 Hz

34220 Power source from a battery
“Where the equipment is designed to operate from a batiery, the extrenie test voltages shall be 1.3 and

0.9 tmes the nominal voliage of the battery (12 volts. 24 volts. ete)

o
e

2.3 Clther power sources
Eror equipment using other test power sources, the extreme voltages shall be fixed by asreement between
the manufacturer and the authority conducting the tests.

3.5 Procedures for tests at extreme temperatures
Belore measurements are made. the equipment shall have reached thermal cquilibrium in the test chamber,
‘Fhe equipment shall be switched off during the temperature stabilizing period. The sequence of measure-
ments shall be chosen and the humidity in the test chamber shall be controlled so that excessive condensation
choes not oceur.
3.6, Environmental tests
Belore starting the environmental tests, the equipment shall be tested under the other clauses in thes
specifications. Where electrical tests have to be made. they shall be carried out at the normal test voltage.
The expression “\crit‘zcamm of pcrﬁ)rm‘nu‘c" used m these xzmu? calions means & sensitivity test on the
recetver as described in paragraph 4.1, with the test signal at a level 6 dB higher than the normal test signal
mientioned.
The following tests shall be conducted under the environmental conditi ons spectfied o Annex VI o this
R ccommendation. “Environmental tests for maritime radio equipment’
Vibration. paragraph 4.
Dry-heat evele graph 3.2
Damp-heat cvele agraph 6.
1 ow-temperature “jwic. paragraph 7.2,
Corrosion tests, paragraphs 1001 an d 1.2
4. RECFIVER
41 Call sensitivity
EI S Definition
The call sensitivity of the receiver is a defined level of the radio-frequency signal at which the receiver gives
an error rate better than o defined value.
R NS Method of measurament

doand a normal test

Phe recerver shall be connected 1o the artificial antenna specified m paragy
) / I be apphied.

The recerver shall then be connected to the artificial antenna specified i paragraph 3. cand a normal
test signal at o level of 5 1V shall be applied.

Measurements shall be

eraphs 341 and 342 applicd simultancouslyy,

tade under normal test conditions and under extreme test conditions (para-
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452 Hethod of measurement

The receiver shall be connected to the artificial antenna specified in paragraph 3.1.2.1. and the spurious
tnissions shall be measured using a selective measuring instrument. The r.mos. value of any component of
the spurious emissions shall be measured.

The measurements shall extend over the frequency range from 9 kHz to 2.000 MHz.

4.5.3. Limit
The power of any discrete component shall not exceed 1 nW (1 > 107 watt).

4.6 Protection of input circuits

4.6.1. The receiver shall not be damaged when an unmodulated signal at a level of 30 r.m.s. volts is applied to
the receiver input as specified in paragraph 3.1.4. for a period of 15 minutes on any frequency in the range

from 100 kHz to 28 MHy,
“The receiver shall operate normally without further intervention when the test signal is stopped.

4.6.2. Inorder to provide protection against damage due to electrostatic voliage which may occur at the receiver
input. the resistance to the direct current between the antenna terminal and the casing shall not exceed
100 kohms.

5. PRINTING DEVICE

5.6 Ceneral
“The printing device shall meet all the following requirements on the two mains frequencies 50 Hz and 60 Hz.
“the printing device shall print the message received on paper. Changing the paper shall be a simple
operation. The paper capacity shall be sufficient to enable at least 200,000 characters to be printed.

5.2. Printing

& <

“The printing device shall print easily legible signs and produce a low level of noise.
¢

The printing device shall be capable of printing at least 32 characters per line.

Feition of September 150 108RY
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position-indicating radio beacons (EPIRBs)
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NTRODUCTION

These specifications define the minimum requirements for maritime emergency position-indicating radio
beacons (EPIRBs) and incorporate the provisions of the 1974 SOLAS Convention, as amended, the
provisions of the Radio Regulations and the relevant standards of the International Civil Aviation Or-
wnizalion.

EPIR Bs are defined as maritime mobile service stations whose emissions are intended to facilitate search
ind rescue operations.

The EPIRBs described in these specifications are only intended for transmission of signals on 121.5 MHz
ind 243 MHz for alerting by and locating vessels and survival craft in distress.

GENERAL CONDITIONS

Construction

The EPIRB shall primarily be designed to operate when floating in the sea. but shall also operate
satisfactorily on a ship’s deck or in a survival craft.

The mechanical and electrical design and the construction and finish of the equipment shall conform in all
respects with good engineering practice.

The equipment shall be designed to minimise the risk of internal and external damage during use or stowage.
The exterior of the equipment shall have no sharp edges or projections which could easily damage inflateable
rafts or mjure personnel.

operation due to magnetic influences. handling, stowage and transit, whilst stull providing a simple means
of operating in an emergency.

The general construction and method of operation shall provide a high degree of prool against inadvertent

The equipment shall be portable. lightweight and compact and be designed as one integral unit. The power

source for the EPIRB shall be a battery forming part of the equipment. The EPIRB shall incorporate a

permanently attached antenna which may be either of fixed length or extendable.

The EPIRB shall be fitted with a test facility by which the operation of the transmitter and battery can easily

be verified without having to use external equipment.

The equipment shall be capable of being used by an unskilled person. The equipment shall only be capable

of manual activation and de-activation.

The equipment shall withstand being dropped into the water from a height of 20 metres without damage.
The EPIRB shall be watertight. buoyant, self-righting and sufficiently stable to keep the antenna vertical

under heavy swell conditions.

The equipment shall provide an indication that signals are being emitted. The indication shall be audible

or visual and clearly discernible under all ambient conditions.

The EPIRB shall be provided with a firmly attached line so ‘ihzz‘ the equ ipmcn‘z can be tethered in use. The

line shall have a length of at least 2() metres and be capable of floating in sea water,

A substantial part of the equipment shall be of highly visible yellow or orange colour to assist visual

focation.

The equipment shall not be unduly affected by sea water or oil and shall be resistant to deterioration by

prolonged exposure to sunlight.

Controls

The equipment shall be activated by two simple, but independent mechanical actions, neither of which shall
activate the an ipment on s own. At least one of {hg, means of activating the EPIRB for a purpose other
than testing shall be sealed. with a label stating that the eqquipment is for use only in an emergency

The equipment shall not be capable of automatic activation. The mitial activation shall break a seal v hich
shall not ‘hc rcplzzcczibic by the user. The seal shall not be broken when using the test faclity.

Fdition of

Seprember 15,

TURK
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Ihee ]mml*srzl shall be provided with a fabel or
and contaming the following mformation:

Govpe <ic>ign;xtmn of the equipment:

i

adequate mstructions to enable the equipment (o be activated and de-nctivated

the type of battery specified by the manufucturer of the EPIRB:

a warning that the EPIRB should not be operated except in an emergency:

the date on which the battery will need to be replaced. Simple means shall be provided for changing this
date when the battery is repluced:

space on which the name and the call sign of the ship can be recorded.

Operating instructions
The manufacturer shall provide all mstructions and mformation regarding stowage. installation and
operation of the EPIRB to ensure proper use and prevent false alarms.

Power source

Ihe buttery provided as a source of power shall have suflicient capacity 1o operated the equipment for an
uninterrupted period of at least 48 hours under all temperature conditions. sce paragraph 3.7.1. within the
requirements of these specifications.

The battery shall have a shelf life of at feast three vears and when fitted in the equipment shall not require
replacement within two vears.

The type of battery specified by the manufacturer for use in the equipment shall be clearly indicated on the

equipment.
The battery shall be clearly and durably marked with the expiry date
Measures shall be taken to protect the equipment [rom damage due (o an accidental reversal of polarity

in the battery.
TEST CONDITIONS, POWER SUPPLY AND AMBIENT TEMPERATURES

Frequencies
For the type approval tests. the EPIRB shall be provided with the frequencies specified by the Administra-
tion carrying out the tests

Test fixture
It the equipment does not have an output with an impedance of 30 Q. the manufacturer shall supply a test
fixture permitting relative measurements to be made on the submitied equipment. This test fixture shall
provide a radio-frequency access terminal with an impedance of 50 O at the worki ing frequencies of the
equipment.
The operating characteristics of this test fixture under normal and extreme conditions shall he subject 1o
approval by the authonty conducting the tests. The following characteristics shall apply:

the coupling foss shall be as low as possible and in no case gruucz than 30 dB:

the \'mﬂ on of coupling loss with frequency shall not cause measurement errors exceeding 2 dB:
the coupling device shall not include any non-linear clcnmn\‘;
the power consumption of the EPIRB shall not substanually change when placed in the test fixture.

Any connections provided on the equipment in order to

rformance of the equipment cither in the test fixture or when maki

diate relatve measurements shall not affect the

yomcaswrements involving the nse

w’ um vied felds,

AR
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Artificial antenna
Where stated. the tests shall be carried out using a 50 € non-reactive, non-radiating load or the test fixture
seribed in paragraph 3.2,

Normal and extreme conditions

Iype approval tests shall be made under normal and extreme conditions. unless stated otherwise,

Test power source
Where stated. the battery for the cuuipmcm shall be replaced by a test power source capable of producing
mrmal and extreme voltages as specified in paragraphs 3.6.2. and 3.7.2.

For type approval tests, three sets of batteries shall be submitted.

Normal test conditions

Normal temperature

The normal temperature and humidity conditions for tests shall be any convenient combmation of tem-
perature and humidity within the following limits:

Temperature: +15°C to 435 C

Refative humidity: 20% to 75%

Normad test voliage

The normal test voltage shall be dcwrmm ed in each case and shall be the voliage corresponding to the
voltage that the battery gives under normal temperature and humidity conditions at a load equal to that
ol the equipment.

Extreme test conditions

Lxtreme temperatures
For tests at extreme temperatures, measurements shall be made in accordance with the procedure specified
1}3;11';13_71‘&;71’1 3.8.. at the lower and upper temperature of 207 C and 455 €.

Extreme test voltages
Upper extreme test voltage
The upper extreme test voltage shall be determined in each case and shall be the voltage corresponding to

the voltage that the battery gives at the upper extreme temiperature with a load equal to that of the

equipment.

Lower extreme fest voltage

The lower extreme test voltage shall be determined in each case and shall be the voltage corresponding to
the voltage that the battery gives at the lower extreme temperature with a load equal to that of the
cquipment., after 48 hours of operation

Procedure for tests at exireme temperatures
The equipment shall be switched off during the temperature stabilising period.

Before tests are carried out, the equipment shall have reached thermal equilibrium in the test chamber and
shall have been switched on for at feast five minutes.

Eavironmental tests

Before starting the environmental tests, the equipment shall be tested for the other z‘cquirumcmx of these

specifications. Where electrical tests are necessary, they shall be carried out at the normal test voltage.
The expression “verification of characteristics” used in these specifications shall be izikm to means a cheek
of the output power. frequencies and modulation of the equipment.

Fedition of September 15,
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nental condriion

Fhe foll

Ny tests s

Recommendaton T R ne radio e

Vibravon Paragraph 4

Drv-heat evele Paragraph 501,

Damp-heat evele Paragraph o

Low-temperature ovele Paragraph 700 except that the Tower J00C

Corrosion tosts Paragraphs 101 aond 102

Fhe equipment shall be placed moan aumosphere of -+ 700 C for one hour. Tt shall then be mmmtersed (o1 ane
vighest pomt of the equipment to the

hour i water at -+ 20 C to a depth of 10 cm. maasured from the
surface ol the water. excluding the untenna when extended

Phe equipment shull be subjected to an external water prossure of 100 kPa for five minutes,

Fhe equipment shall be dropped three tmies mito water [rom a height of 70 metres. with the antenna
extended if applicable.
On u»npictiun ui' the tests i paragraphs 3.9.2.. 393394 and 395 ¢

1e
stgns of significant external damage or harmtful water penetration and shall

cquipment shall not show amy
n

meet the requirements of these

specificanons.
REQUENCIES, CLASS OF EMISSION AND RADIATION CHARACTERISTICS

Frequencies
When activated. the FPIRB shall continuousty and simultaneously transmit on the frequencies 1215 M
wd 243 MHy.

Frequency error

Definirion
The frequency crror s the difference between the measured carrier frequency and 1ts nominal value
(paragraph 3.1.)

Merthod of measurement

The carrier {requency shall be measured with the equipme
connected to the artificial antenna (paragraph 3.3.).

The measurement shall be made using the test power source (paragraph

1t placed in the test lixure (paragraph 3.2.) or

N

350,

Lot
1d extreme conditions or in any intermediate condition shall not

The frequency error under both normal an
121.5 MHz and +7 kHz for the frequency 243 MHz.

N -

exceed & 3.5 kHz for the radio-{requency

Class of emission

The radio emission shall be amplitude-modulated with fuli carrier and both sidebands (A3X).
Ihe emission shall con M\’t of a signal obtained by amphtude-modulation of hc carrier frequency with
downward frequency sweep within a range of not less than 700 Hz between 1.600 Hz and 300 Hz and with
& sweep repetition rate of 2 to 4 times per second.

{ be

the identity of the ship. It mciu' > this iﬂ'w ‘mation shall

The signal may include mformation about
tal part of the transmission tme.

transmitted automatically and shall not occupy o substant

Yodulation characteristics
Depth of madulaiion

Defimton B
The depth of modulation is the ratio: where A and B are respectively the maximum and minimum
values of the envelope curve.
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Duty cvele

Definition

The modulation duty cycle is the ratio of the positive modulation peak duration to the period of the
Nstantancous fundamental audio modulating frequency, observed at the half-amplitude points on the
Nodulation envelope.

Method of measurement

The depth of modulation and the modulation duty cycle shall be measured. e.g. with an oscilloscope. with
the EPTRB placed in the test fixture (paragraph 3.2.) or connected to the artificial antenna (paragraph 3.3)).
Gee Figure XI-1 (T/R 34-01)).

Limits

The depth of modulation shall be at least §5%

“The duty cycle shall be between 50% and 70%.

Radiation characteristics

“The radiation from the antenna shall be vertically polarised.

“The radiation shall be substantially omnidirectional in the horizontal plane.

“The radiation from the equipment floating in the water shall predominate at small angles of elevation.
“The conditions specified in paragraphs 4.5.1..4.5.2. and 4.5.3. may be satisfied with a vertical whip antenna

having an electrical length of between one quarter and five eighths of the wavelength at the operating
frequencies.

Radiated peak envelope power

Lefinitions

The peak envelope power s the average power during one radio-frequency cyele at the crest of the
rodulation envelope.

The radiated peak envelope power is the peak envelope power required at the input of a quarter wave
monopole antenna normal to a horizontal earth plane to produce, at the same distance, in a horizontal
clirection, the same field strength as produce by the equipment under specified conditions.

Method of measurement
The radiated peak envelope power shall be measured by means of a substitution method.
The measurement shall be performed with the equipment floating in salt water in its ordinary operating
position, i order to simulate the radio-frequency properties on the sea.
The salt water should be contained in a water tank of at least 10 metre diameter or in a smaller tank with
an additional earth plane of a least 10 metre diameter.
The radiated signal shall be measured at a d'x‘tancc of at least 10 metres from the antenna of the EPIRB
Tt shall be possible to vary the mesuring antenna’s height above the ground by at least one half wavele ngd
The strength of the received signal shall be ;cgzstcrcd by means of a peak reading indicator.
The measuring receiver shall have a bandwidth of 10 kHz.
T‘hc height of the measuring antenna shall be varied until maximum signal strength is found.

‘he EPIRB shall be rotated in the horizontal plane until a minimum reading on the peak reading indicator
is found.
Phe EPIRB shall then lx Cphzud by a substitution antenna which shall be a quarter wave monopole
antenna mounted on an earth plane and connected o an unmodulated signal source. The height of the
measuring antenna shall Ewc varied until the maximum signal strength s registered. The level of the «;iﬂnaé
source shall be adjusted to give the same reading of the peak reading indicator as from the EPIRB. The
average output power of the signal source is the radiated peak envelope power of the EPIRB. Allowance
shall be made for cable attenuation.
The EPIRB connected to the artificial antenna (paragraph 3. 3.} or placed in the test fixture (paragraph 3.2))
shatl then be placed in a climatic chamber and relative radio-frequency output power tests under exireme
temperature conditions shall be performed. The battery shall be changed for cach test.

Limir
The radiated pmk envelope power for all temperature conditions shall be at least 200 mW on both
frequencies during and at the end of 48 hours continuous operation

Fdition of September
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miethod ol measurement

il test emperature only.

i

Fhe tramsmitier shatl be turned i all directrons untl the oy radiavon s Tound.

[
Ihe test faailiny for venfving the correct upc ation of the EPIREB shadi not produce a peak effective racdiared
power i oxeess of 23 nWoan each operating frequency

SPUrious cmissions

Defnition

SPUTTOUS SHNSSIONS 4re CMISSIONS on any !‘foqucm‘\ or frequencies which are outside the necessary band-
width and the level of which may be reduced without affecting the Correspon ding transmission of imfornnma-
ton. Spurious emissions include harmonic enussions. intermodulaton products and frequency conversion

products. but exclude out-of-hand emissions.

Vierhod of measurement

Spurious emissions shall be measured on the test site deseribed in paragraph 4.6

I'he measurement shall be performed with the EPIRB mmmersed mosalt water moits normal operating
postiion,

The method of measurement
the frequency bands 108-137 M
The measuring receiver shall have a bandwidth of 10 kHz

deseribed in paragraph 4.6, shall be used 1o search for spurious emissions in
THz 156-162 M !/. 406.0-406.1 MHz and 450-470 Mz

The measurement shall only be performed under normal test conditions.

Lin
The power of any spurious emission component shall not exceed 25 pW on any frequency.

Protection of the transmitter

Definition

The EPIRB transmitter. when operating. shall not be damaged due to antenna mismatching.

Viethod of measurement

Where appropriate. the antenna shall be detached for a period of five minutes

Where appropriate. m antenna feed poim, shall be short circurted for a period of five minutes.
‘quipment with a non-detachable antenne shall be completely immersed in salt water for a period of hive

minutes with the antenna a\lcndcd.

Requirenieni

After these operations the equipment shall funcuon normally.
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Modulation depth = “—= 100%,.
odulation depth = “——

Modulation duty cycle = —:—]I()()(&’b.

Figure XI-1 (T/R 34-01).
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Fhe scope of the specification

[NRRRERE ;‘C O

HCHTTONS Oy st &2
wents of SOLAS
non-detachable antenna cannot be tested 1 accol

athoriny man

LIS G
Calternative methods
Definition

An on board communication station is a losy power mobite station i the marnume maobile service mtended
Pres Hifehonts and Biv-ratis durnng

for use in internal communications on board ship\p or between w ship
oroup of vessels heing towed or pushed. as

Ifeboat drills or operations. or iu communications within o
I

well as for line handling and mooring imstructons.

GENERAL REQUIREMENTS

Construction

I all respects the mechanical and electrical construction and the finish nl" he cq wpment and antenna shall
conform with good engineering practice. and the equipment shall be suitable for use on board sea going
vessels.

The equipment shall be operational and shall meet the requirements of this specification within 5 seconds

ol bemg switched on.

AUl eontrols shall be of such size to permit normal adjustments to be performed. and the number of controls

should be the minimum for satsfactory and simple operation.
The equipment shall be so designed that it can be used in an emergency by unskilled personnel.

All controls. instruments. indicators. and terminals shall be clearly labelled. A label showing the type
e

designation under which the equipment 15 submitted for type testing shall be fitted to the equipment.

Complete techmical documentation shall be provided with the equipment,
Means shall be incorporated (o prevent reversal of polanty of the battery power supply.
The design of the equipment should be such that any use of the controls shall not cause damage to the

equipment,
The effect of the wind on the microphone shall be minimized.
The equipment. when operating. shall not be damaged by the effects of open circuited or short circuited

antenna terminals

Controls

The following controls shall be provided:

a) a non-locking push-to-talk switch to operate the transmitter:

by o volume control to adjust the AR umpm PORVCT

¢y asqueleh control:

dy o channel selector:

b an onoff switeh with o visual mndication that the equipment is switched on:

boa oswiteh to reduce the transmitter ca n'i ropower by 10 dB: this switch need not be provided for
ransmitiers with o carrier power belony 0.4 ‘\‘x (see also paragraph 3.2

Remaore control

The equipment may be provided with faoibi to enable remote control to be used.

Voice operated control of the equipment 15 1ot permitied.
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Uass of emission and modualation characteristics

The equipment shall use phase modulation. G3FE (Frequency modulation with a pre-emphasis of
bdB octave).

Tie equipment shall be designed for operation with 25 kHz spuacing between adjacent channels.

The frequency deviation corresponding to 100% modulation shall approach 5 kHz as nearly as possible
Inno event shall the frequency deviation exceed =5 kHy

Tiansmission shall be inhibited until the frequency has stabilized within the required limits

The time taken (o change from the transmit condition to the receive condition shall not be longer than
0.3 seconds.

Frequencies

The equipment shall be capable of being fitted with at least channels A. B, and C from the following table
and the channels shall be indicated as shown:
Channel AL corresponding to 467.525 MHz

{

Channel B, corresponding to 467.550 Ml
Channel C, correyy muim” to 467.575 MHyz
Channel D, umuwnd ing (o 457.525 MHz
C mmcl E. corresponding to 457550 MHz
Channel F. corresponding to 457,575 MHz
Ifa repeater arrangement is used, the following frequency pairs for the portable equipment shall be used.
Tx Rx
A D
B I
C F

Tosausfty the requirements of SOLAS 1974 (as amended, chapter 4 reg. 14-3. chapter 3reg. 6 paragraph 2.4,
1983). the equipment shall be fitted with at least one smglc-iru}uu}q simplex channel.

“The channel designations and corresponding frequencies shall be fabelled on the equipment.

Battery

The capacity ol the battery shall be sufficient to operate the equipment continuously for at least 4 hours
atany temperature condition (see paragraphs 3.3.1. and 3.4.1.) with a duty cycle of 1:9.

This duty cyele is defined as 6 seconds transmit. 6 seconds reception above squelch opening level and
48 seconds reception below squelch opening lev d.

The type of battery to be used shall be indicated on the equipment.

TEST CONDITIONS, POWER SOURCES AND AMBIENT TEMPERATURES

‘Fest conditions

Type approval tests shall be made under normal and extreme test conditions (paragraphs 34,1 and 342,
apphed simultancously). unless otherwise stated.

Fest power source
Unless otherwise stated. the battery of the equipment \h;m be replaced by a test pmwr source capable of
producing normal and extreme test voltages as specified in paragraphs 3.3.2, and 3.4.2.

The voltage of the power source shall be measured at {hc input terminal of the equipment,

MNormal test conditions

Normial Temperalure and Tnemiidity

The normal temperature and homidity conditions for tests shall be any convenient combination of tem-
perature and hu md ity within the following ranges:

Temperature: 1S Cro 35 ©

Bdition of Septombey
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3.6.3.

Fatreme test conditions

Ures. measuraniinis <

neer and upper teimperatun
Lvireme test voliaue

Uipper extrame test voluige

i

[he upper extreme tost voltage shall be determimed 1 cach case and shall be the voltage corresponding o

the volta
(paragr

apn

e h the battery gives at the upper exirerne tenmperature at the begmnimg of the hattery test evele
h ?.M with a load cqual to that of the caqupment i the transmit condition

Lower extreme test voltage

Ihe Tower extreme test voltage. in the case of Nickel Cadpmum bateries. shall be 085 times the nominal

voltage of the battery. For other tvpes of D(itlu,‘l‘}. the extreme test voltages »‘h;ul be those agreed bet

the cquipment manufacturer and the testing authority,

Procedure for tests at extreme temperatures

Fhe equipment shall be switched off during the temperature stabilization periods. Before tests at the upper
temperature. the equipment shall be placed in the test chumber and left unul thermal balance s attained.
The cqui) ment shall then be smtchcd on i the transmit umdnmn for a period n{‘ ﬁ\c minutes. meeting
the specification both during and after this period. For tests at the lower temperature. the equipment shall
be left in th test chamber until lhum I balance is attamed. then switched to the rccci\‘c condition for a
period of 1 minute after which the cquipment shall meet the spectfied requirements.

Environmental tests

Before environmental tests are commenced. a test of the equip ment the other requirements of this
specification shall be carried out. The termm “performance check™ 1 Ix taken to mean funcuonal and
clectrical tests to show that the equipment is functioning.

The following tests shall be made under environmental conditions as detatled in Annex VI to Recommenda-
ton TR 34-01. ~“Environmental Tesung of Maritime Radio }iqnipmcm”

Vibration Par

Damp-heat cvele Pur

Low-temperature cvele  Paragra .

Corrosion tests Paragraphs 10,1, and 102

Drv Heat Cyele Parag

Rumn Test Paragray

Dirap iest

Before any clectrical tests (chapters 6. ancd 7. are commenced a drop test shall be performed.

Definmmon

The M bl H acainst the eflects of dropping s the abthty of the equipment to maintain the spectiied
mechanical and electrical performance after being subjected to o sertes of drops on a hurd wooden test
\m‘flwg.

Test conditions

Fhe Gried with o suitabie set of hatieries and antenna but
nperatare and hudity conditions as «

iU the equipment she

i

i N
switched off. The test shall be carred our wnder normat o
R
!

m paragraph 3.3
. . N NN i Tood Thereod o oot iy P RN [
Ihe hard wooden test surface shall consist of a prece of solid huard wood with o thickness o mmimum 13 om
and aomass of 30 iloorams or maore
ost part of the N under e ¢ o the s surface i 1ol
all i subjeciced ot sl e eonbicuralion a LS nom Vooused

microphone and or foudspeake

Hothe cquipmient s 1o be used with, for exaumnple. s

also be carvied out for those accessorios cparatety.
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Method of measurement

The test shall consist of a series of six drops. once on each face.

Requirements

i \“pcction for mechamecal damage. both internally and externally, shall be carried out after completion of
tsts in chapters 6. and 7. Any damage shall not impu“ he operation of the equipment. In particular parts
ke knobs. switches. and the antenna shall operate in the normal manner,

GENERAL CONDITIONS OF MEASUREMENTS

Arrangements for test signals applied to the receiver input

Sourccs of test signals for application to the receiver input shall be connected in s‘uﬁh a way that the
npedance presented to the receiver input is 50 ohms, irrc»‘pcctiv > of whether one or more signals are zzppl%cd

)thL receiver simultaneously. The levels of the test input si gnals shall be expressed in terms of the em 1.

which would exist at the output terminals to be connected to the receiver.

The >¥‘cc1< of any intermodulation products and noise produced in the signal generators should be
neghgible. The nominal frequency of the receiver is the carrier frequency of the tuned channel.

Squelch

Unless otherwise specified. the squelch circuit shall be made inoperative for the duration of the type

approval tests.

Normal test modulation

For normal test modulation, the modulation f;u}t cy shall be | kHz and the frequency deviation shall

de + 3 kHz. The test signal shall be substantially free from amplitude modulation.

Artificial antenna

Where tests are carried out with an artificial antenna. this shall be a non-reactive non-radiating load of
50 ohms value.

Arrangement for test signal applied to the transmitter input

For the purpose of this specification. the transmitter audio frequency modulation signal shall be supplied
by a generator applied at the connections of the microphorie insert, unless otherwise stated.

The equipment shall be tested both with and without the remote control, if applicable.

TERANSMITTER

Erequency error

Definition
The frequency error s the difference between the measured carrier frequency and its nominal value.

Method of measurement
The carrier frequency shall be measured in the absence of modulation with the transmitier connected (o
an artificial antenna (paragraph 4.4),

famits
The frequency error shall not exceed + 2.3 kHz

Carrier power

Definition
The carrier power s the average power ~;umﬂécd to the arnficial antenna {paragraph 4.4.) during one radio

frequency cvele under the condition of no modulation.
The rated output power is the carrier power quoted by the manufacturer,

Method of measurement

The transmitter shall be connected 1o an artificial antenna (paragraph 445 and the power delivered to this
artificial antenna shall be measured.

The test shall be carried out with the carrier power re duction switch. if
in the “full™ as well as in the “reduced power™ positions.

e}
o
2
2

provided (see paragra
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Frequency deviation
Defitiion

won iy the difference hetwe mstanianeous

v

For the purpose of this specification the frequencs
fthe modwlated radio frequency signal and the nominal carvier {requen

E.I"Ck[ ROV O

Viethod of sneasurement
The frequency dcx'i;umn shall be measured at the out put of the wansmitter moan artificial antenna
(paragraph 4400 by means of & deviation meter suitable for the measurement of the maxinuom deviation

mchuding that dU‘ 1o any harmonics and intermodulation products which may be produced i the trans-

jo
mitter. The modulating frequency shall be varied I\u\\ cen the Towest frequency considered to be appro-
pricie. and 3 kHzo The level of this test signal shall be 20 dB abhove the Tevel which produces normal test
modulation (paragraph 4.3,

[y

Fhe maxminm pernussible frequencey deviation is 55 kil

Reduction of frequency deviation at modulation frequencies above 3 kiz

Meihad u/'/11(’(/\‘1(/‘('/)1('/71

The transmitter shall be operated under normal test condions (paragraph 3.3.) and loaded i accordance
with p;\mgr;m 1 4.-1, The transmitter shall be modulated with normal test modulation (paragraph 4.3.). With
aconstant input level of the modulation signal. the frequency shall be varied from 3 kHz and the frequency
deviation shall be measured.

Limirs

The frequency deviation at modulation ﬂ'cqu num between 3 kHyzand 6 kHz shall not exceed the frequency
iumtmn at a modulation frequency of 3 kFHz. At 6 kHz the deviation shall not exceed + 1.5 kHz.

The frequency deviaton at modulation f‘rcqucncic\‘ between 6 kHz and 25 kHz shall not exceed that given
by a lincar response of fr th ency deviation (in decibels) against modulation frequer ney. starting at a pomnt
where the frequency 1s 6 kH7 and the deviation is + 1.5 kHz and having a slope of 14 dB per octave. the
frequency deviation dimin ] 1ing as the modulauon frequency 1s increased.

Limiting characteristics of the transmitter modulator
Definirion

This characteristic expresses the ability of the transmitter to be modulated near the maximum permissible

Y

deviation (paragraph 533

Method of measurement

A 1m>dulnmm signal at o frequency of 1LOOO Hz adjusted in level o produce a frequency deviation ol
I kF7 shall be Li[ phed o the transmitter. The level of the signal shall then be increased by 20 dB and

the deviation shall again be measured.

Limirs

Fhe freguency deviation shall be hetween — 3.5 kilz and = 5 Ky

crophone

the modulator including the

Uhis characteristie expresses the abilivy of the transoiiter 1o produce o suflicient modalation. w

1o the normal speech volume. s applied 1o the

spectiied acoustic tone signual. correspondi

Microp ot

Y F PN 7 H
viCTieh )
W aCOusiio
2'<,’§LH!\.C Lo

CASUTCING]
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Limits
The frequency deviation shall be between + 3 kHz and +4.5 kHz

Transmitter audio frequency response

The transmitter audio frequency response expresses the ability of the transmitter to operate without
ecessive degradation of the frequency response, as a functiory of the modulation frequency.

Method of measurement

Amodulation signal, at a frequency of 1.000 Hz adjusted in the level to produce a frequency deviation of

f'! kHz. is applied to the transmitter. The modulation frecguency is then varied between 300 Hz and
00 Hz, the audio input level being kept constant and equal to the above value.

The measurement shall only be performed at normal test conditions.

Limits
The modulation index (ratio of {hc frequency deviation to the rmodulating frequencyy shall be constant and
equal to its value at 1,000 Hz within the limits of +1 dB and —3 dB.

Audio frequency harmonic distortion of the emission

Definition

The harmonic distortion of the emission modulated by an audio frequency signal is the percentage of the
total r.mes. voltage of all harmonics to the total r.m.s. voltage after linear demodulation.

Method of measurement

The audio frequency signal produced by the transmitter 1s applied through a suitable coupling device to
alinear demodulator with a de-emphasis network of 6 dB/octave. (The time constant of this coupling device
shall be at least 750 ps.)

Normal test conditions

Under normal test conditions (paragraph 3.3.) the radio frequency signal is modulated in turn at 300 Hz,
500 Hz and 1.000 Hz with a constant modulation index of 3.

The audio frequency harmonic distortion is measured at all the above frequencies.

Extreme test conditions
Under extreme test conditions {(paragraphs 3.4.1. and 3.4, 2. a 7phui simultaneously), the measurement shall
be carried out at 1,000 Hz with a frequency deviation of +3 kHz

Limits
The audio frequency harmonic distortion shall not exceed 10%.

Adjacent channel power

Definition

The adjacent channel power 1s that part of the total power output of a transmitter under defined conditions
of modulation, which falls within the bandwidth of a receiver of the type normally used in the system and
operating in either of the adjacent channels. This power is the sum of the mean power produced by the
modulation, hum and noise of the transmitter.

Methods of measurement

General remarks

Two methods are proposed. the results of which are equivalent. The method apphed shall be stated in the
test report

Method of measurement using a power measuring receiver

The adjacent channel power may be measured with a power measuring receiver which conforms to
Appendix | (referred to in paragraph 5922, and Appendix 1 as “the 1‘ccciwci"‘").

The transmitter shall be operated under normal test conditions (paragraph 3.3.). The outputl of the

transmitter shall be applied to the mput of the receiver using a connecting arre mg ement such that the
impedance presented to the transmitter is equal (o that of the artificial antenna specified in paragraph 4.4,
and the fevel at the recerver input is appropriate. The transmitter shall be modulated at 1,250 Hz and a level
which is 20 dB greater than that required to produce a frequency deviation of +3 kHz
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Speetruny analyser specification

Phe spectrum anadyser shall meet the follow g requirements. 1t shall be possible to measure the amplitude
of a signal or noise at a fevel of 3 dB or more above the notse level of the spectrum analyser. as displaved
on the sereen. to an accuracy of =2 dB.in the presence of a signal separated in [requency by 10 kH7. at
tlevel of 90 dB above the level of the signal (o be measured at a resolution handwidth of 1 kHz.

The accuracy of relative amplitude measurements shall be within # 1 dB. It shall be possible o adjust the
spectrum analvser 1o allow the separation on 1ts screen of two components with a frequency difference
of 1 ks

lamirs

Phe adjacent channel power shall not exceed a value of 70 dB below the carrier power of the transmitier
without any need to be below 0.2 microwatts.

Spurious emissions

Definition

SPpUrious enmissions are emissions at frequencies other than those of the carrier and sidebunds associated
with normal modulation.

Fhe level of spurious cmi\\‘m 15 shall be mcn\“m*x{ as:

a) their power level in o transmission line or artificial antenna. and

by thewr effective radiated pm\cr when r;u{i;ticd by the antenna. cabinet and structure of the equipment.

Vierthod of measuring the power level
Spurious emissions shall be measured us the gnm er level ofany diserete signal delivered into a 50 ohms load.

Fhis may be done by connects 5_ []L transmitter output through an attenuator 1o 4 spectrum analvser or
selective volumeter. or by monitoring the x’;l;m\\ wvels of the spurious signals delivered to an artificial
antenna (paragraph 4.4

Phe transmitier shadl be vnmoduluied and  the measurements made over the uqt ney range 9 kH2

“womiended to operate and 1S e Mm nt channels.
mitter modulated with normad rest modulation (para-
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Lirnits
The power of any spurious emissions in the range 9 kHz to 2 GHz shall not exceed 0.25 microwatts.

Residual modulation of the transmitter

Definition

The residual modulation of the transmitter is the ratio in dB, after demodulation. of the audio frequency
power of the radio frequency signal in the absence of wanted modulation to the audio frequency power
moduced when the normal test modulation is applied to the transmitter.

Wethod of measurement

The normal test modulation {paragraph 4.3.) is applied to the transmitter. The radio frequency signal
produced by the transmitter is applied through a suitable coupling device to a linear demodulator provided
with a de-emphasis network of 6 dB/octave. (The time constant of this de-emphasis network shall be at least
750 us.)

Attention should be paid to avoiding the effects of emphasising the low frequency components of mternally
generated noise. The modulation is then removed and the level of the audio frequency signals is again
measured.

“The measurement shall only be performed at normal test conditions.

Limirs
“The residual modulation shall not be greater than — 40 dB.

RECEIVER

Hlarmonic distortion and rated audio output power

Lefinition

“The harmonic distortion at the output of the receiver is defined as the percentage of the total r.m.s. voltage
ol all harmonics to the total r.m.s. voltage delivered by the receiver. The rated audio output power is the
vilue stated by the manufacturer to be the maximum available output power for which all requirements
of this specification are met.

Methods of measurement

Test signals of levels of +60 dB and + 100 dB relative to | microvolt at a carrier fre equency equal to the
nominal frequency of the receiver. and with normal test modulation are successively applied to the input
of the receiver under the conditions of paragraph 5.1. For each measurement the volume contro] of the
receiver shall be set such th 1t the rated audio output power is obtained in a resistive load simulating the
loud with which the receiver mcndui to operate. The value of this load shall be stated by the manufac-
turer. Under normal test wnd tions the test signal is modulated in turn at 300 Hz, 500 Hz and 1.000 Hy
with @ constant modulation index of 3 (ratio of frequency deviation to the modulation frequency). The
harmonic distortion and audio output power are measured at each of the above frequencies

Under extreme test conditions (paragraphs 3.4.1. and 3.4.2. apphed stimultaneously) the test shall be carried
outat the nominal frequency of the receiver and also at frequencies of plus and minus 1.5 kHyz relative to
the nominal f‘zx‘qucncy. For these tests the modulation shall be 1.000 Hz and the frequency deviation shall
be +3 kHz

Limits

The rated audio output power shall be at least:
200 mW for loudspeaker reception:
I'mW for headphone reception.

The harmonic distortion shall not exceed 109%

Audio frequency response

Definition

The receiver audio frequency response is defined as the variation in the audio frequency output level of the
receiver as a function of the modulation frequency of the radio frequency signal with constant deviation
at the imput.
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Phe frequency deviaton is then reduced to 5 TR The deviation shall romain constrint as the mod iy

frequency is varied between 300 Hz und 3000 My and

ontshall be repeated with the test sional an o e e Lo the nominal frequeren of
the receiver plus and ninus 1.5 KH

The measuremients shall only be performed at normal west conditions,

Liniis
Fhe response of the receiver shall not depart by mare than + 1 dB or - 3 dB from a characteristic Civing
the output devel as o function of the audio frequency. decreasing by 6 dB per octave and passing thraugh

the measured point at 1.000 Hy.

Saximum usable sensitivity

Definition
Fhe maximum usable sensitivity of the receiver is the minimum Jevel of the signal ot the receiver input. ot
the nominal frequency of the receiver. with normal test modulation which will produce:

moall cases. an audio output power of 30% of the rated output power (paragraph 6.1.). and

an SND ND rauo of 20 dB. measured at the receiver output. through o telephone psophometric
weighting network as described in CCITT Recommendation P33,

Vethad of measuremen

Actest signal at a carrier frequency equal to the nominal frequency of the receiver and with normal test
maodudation shall be applied to the input of the receiver. An audio frequency output load (paragraph 6.1.2))
the SNDND ratio through the psophometric network mentioned
to the receiver oulput terminals

md o meter ag m opriate for measuring
i paragraph 6.3.1. shall be connectec

e

The test signal inpur level shall then be adjusted uniil o psopho ncmc Hy werghted SNDUND ratio of 20 dB
is obtamed. the receiver volume control being adjusted to give 30%, of the rated audio output power. The
test \'mnnl imput level under these cnndlmm\ 1s the value of the sensitivity.

A variation of the output power + 3 dB relative to 30% of the rated audio oulput power may bhe allowed
\\hcrl mnkmg sensitivity measurements uncler extreme test conditions.

Lty

The maximum usable sensitivity shall not exceed 46 dB. relative 1o 1 microvoll under normal test
conditions and 4+ 12 dB. relative to T microvolt under extreme test conditions.

Co-channel rejection

Definition
Fhe co-channel rejection is a measure of the capability of the receiver (o receive a wanted modulated signal
without exceeding @ given degradation due 1o the presence of an unwanted modulated signal. both signals

being on the wanted channel of the receiver.

Method of measurenment

FPhe vwo mpuat sienals shall hc connected to ther erin the muanner specified 1 paragraph 4.1 The wanted
stgnal shall be at the nominal Oeguency of the recerver and shall have normal test modulaton. The
unwanted sienal shall be mmmh ted at 400 Hy with o frequency deviation of 43 Kz Imially i shall also

be at the rommal frequency of the recelvey under test. The unwanted inpu signal shall first be switched
ol and the wanted input signal shall be adivsted 1o Ute maximum usable sensiuvity fevel (paragraph 6.3,
stenal shall then be switched! on. iis carrier frequency shall be varied between — 3 kHy and
tve to the nominal frequency : i order to search for maximum degradation of
i the output of the recenver. and s mput | hall be adjusted untl the ratio would

b reduced from 20 dB (psophometrically JdE.

CLION x‘;uiu shall he rabio oy G ot ih

hich the ahove

The oot normai est conditions
TS
The coschannel rejection ratio shall be herwveen 8
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\djacent channel selectivity

Definition
The adjacent channel selectivity is a measure of the capability of the receiver to receive a wanted modulated
sgnal without exceeding a given degradation due to the presence of an unwanted modulated signal which

{iffers in frequency from the want ci signal by 25 kHz

Yethod of measurement
The two input signals shall be connecied to the receiver in the manner specified in paragraph 4.1. The wanted
sgnal shall be at the nominal frequency of the receiver and shall have normal test modulation (para-
iph 4.3}
The unwanted signal shall be at the hugmﬂu of the channel Immcdi
ind shall be modulated at 400 Hz with a frequency deviation of 4
shall be switched off and the wanted s wnd} adjusted to the maximurm usable sensitivity level (paragraph 6.3 ).
Thc unwanted signal shall then be switched on and the input level adjusted until either the SND/ND ratio
the SND/N ratio of 20 dB psophometrically weighted at the output of the receiver is reduced to 14 dB.
Hm measurement shall be repeated with the 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.

ly above that of the wanted signal,
Hz. Inttially, the unwanted signal

it
5
3

¢
k
b

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

Spurious response rejection

Definition

The spurious response rejection is a measure of the capability of the receiver (o discriminate between the

wanted modulated signal at the nominal frequency and an unwanted signal at any other frequency at which

aresponse 1s obtained.

J/wi/mu’ of measurement

'H input signals shall be connected to the receiver in the manner specified in paragraph 4.1, The wanted
snal shall be at the nominal frequency of the receiver and shall have normal test modulation.

} iially the unwanted signal shall be switched off and the wanted input signal shall be adjusted to the

sensitivity fevel {paragraph 6.3.).

“The unwanted signal shall bc sw% hed on and shall be modulated with a frequency of 400 Hz at a frequency

deviation of + 3 kHz and the input level shall be 490 dB relative to | microvolt. The ﬁ'cqucnty shall then
be varied over E e frequency range from 9 kHz 1o 2 ) GHoz. ’\{ any frequency at which a response is obtained,
the input level shall be adjusted until the SND/ND ratio of 20 dB at the output of the receiver - Psop shomet-

rically weighted, 1s tuiuud to E dB The spurious response rejection ratio shall be expressed in dB as the
ratio between the unwanted signal at the receiver input. when the above mentioned reduction in the
SNIDND ratio is obtained. The measurement shall only be performed at normal test conditions.

Limits
The spurious response rejection ratio shall not be less than 70 dB at any frequency separated from the
nominal frequency of the receiver by more than 25 kHz

Intermodulation response

Diefinition
Theintermodulation response is a measure of the capability of a receiver to inhibit the generation of in-band
signals caused by the presence of two or more signals at unwanted {requencies.

Method of measurement

Two stgnal generators A and B shall be connected 1o the recei ver in the manner specified i paragraph 4.1,
Inttally signal generator B shall be switched off. The signal from signal gencrator A shall be at the nominal
frequency of 1hc receiver and shall have normal test modulation. The input to the receiver from signal
1.1; rerator A shall be adjusted o the maximum us;ih%u sensitivity level (paragraph 6.

Fhis level shall be noted. %igzm’ generator A shall then be adjusted (o a frequency separated by 30 kHz above
for below)y the nominal | switched on. Tt shall be unmodulated
and shall be adjuste i to the frequency sepa tui by 25 kI above {or below) the nominal frequency. The
output fevels of the two signal generators »h il be kept equal and increased m fevel until a SND/ND ratio

of 20 dB (psophometrically weighted) is again produced at the output of the receiver

frequency. Signal generator B shall then be
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Blocking

Definiii
Blockmg 1s a change (generally a reduction)
the SNID N vatio. due to an unwanted signal on

output power of the vecetver. or a reduction of

“irequency.

Viethod of measurement
W manner xp:‘cificd m paragraph 4.1, The modulated
the recerver and shall have normal test modulation.

Fwo input signals shall be connected 1o the recenver i
wanted signal shall be at the nominal frequuency of
Inttadly the unwanted signal shall 'hc switched off and the mputlevel of the wanted signal shall be adjusted
to he =6 dB relatve 1o D microvolt, The audio output power of the wanted signal shatl be adjusted to S09%
of the rated audio output power. The unwanted signal shall he unmodulated. and the frequency shall be
varied between -+ 1 MH7 and -+ 10 MMz and also between — 1 MHzand 10 MHz. relative to the nominal
frequency of the receiver. The input level of the unwanted signal.at all f 1‘cqucncicx‘ in the specified ranges.
shall be adjusted S0 that the unwanted signial causes:

a)areduction of 3. dBin the output level of the wanted signal. or

by a reduction of the SNDND ratio (psophometrically weightedy to 14 dB.

whichever occurs first. a) or by, This input ltevel is the b lml\mg level for the frequency concerned.

I'he measurement shall be performed only at normal test conditions.

Limits
The blocking level for any frequency within the specilied ranges shall not be less than +90 dB refative of
I microvolt. except at frequencies on which spurious responses are found (paragraph 6.6.).

Spurious emissions

Definition

Spurious emissions are any radio frequency emissions from the equipment in the receive condition.
[he level of spurious emissions shall be measured as:

a) their power level in a transmission line or artificial antenna, and

by their effective radiated power when racliiated by the cabinet and structure of the equipment.

Vethod 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 1o a spectrum analyser or selective voltmeter having
an input impedance of 30 ohms and the receiver is switched on. It the detecting device 1s not calibrated in
werms of power input, the level of any detected components shall be determined by a substitution method
using o signal generator.

The measurements shall extend over a frequency range of Y kHz to 2 GHz

Vierhod of measuring the effective radiated power

On o test site fuifilling the requirements in Appendix 20 the sample shall be pluccd at specified height on
a non-conducting support. The receiver sliould be powered by 1ts normal battery supply

Ruadiation of any spurious components shall be detected by the test antenna and the receiver over the
frequency range 30 MHz w0 2 GH7

At each frequency at which a component is detected. the sample shall be rotated 1o M LT maximum
response and the effective radiated power of that component determined by a substitunion measurement.

The mewsurement shall only be performed at normal test conditions

{with the antenna i the orthogonal polansaton plane.

iCasirement

The power of any spurious emission shall not exceed 2 nunowars,
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Amplitude characteristics of the receiver limiter

Definition

The amplitude characteristic of the receiver limiter is the relationship between the radio frequency input
lwvel of a specified modulated signal, and the audio frequency level at the receiver output.

Verhod of measurement

Atest signal at the nominal frequency of the receiver, with normal test modulation, at a level of +6 dB
rlative to I microvolt, shall be applied to the input of the receiver. and the audio output power (para-
@aph 6.1.) shall be measured. The input signal shall be increased to -+ 100 dB relative to I microvolt and
the level of the audio output power shall again be measured.

‘The measurement shall be performed only at normal test conditions.

Lirmits

or the specified change in radio ?uqmnu mput level, the change of audio output level shall not exceed
3dB between the maximum and minimum output levels.

Noise and ham of the receiver

Definition

“The noise and hum level of the receiver is defined as the ratio, in dB. of the audio frequency noise and hum
resulting from the parasitic effects of the power supply or other causes. to the audio output power produced
when a moderately high level radio frequency signal, with normal test modulation, is applied at its input.

Method of measurement

Atest signal at a level of + 30 dB relative to | microvelt at a carrier frequency equal to the nominal
frequency of the receiver, wuh normal test modulation, shall be applied to the receiver input terminals.
Audio frequency output load and psophometric filter network (paragraph 6.3.1.) shall be connected to the
receiver output terminals. The receiver volume control shall be adjusted to produce the rated audio output
power as defined in paragraph 6.1,

“The output signal is measured by means of an rm.s. voltmeter. The modulation is then removed and the
fevel of the audio frequency output is again measured.

“Fhe measurement shall only be performed at normal test conditions.

Limiis
"The notse and hum level shall not be greater than —40 dB.

Squelch operation

“The purpose of the squelch circuit 1s to silence the receiver when the signal at the receiver input is below
a1 given level

Methods of measurement

@) With the squelch cireuit rendered inoperative, a test signal at a level of +30 dB relative to | microvolt.
ata carrier frequency equal to the nominal frequency of the receiver, with normal test modulation. shall
be applied to the receiver mput terminals. An audio freqquency output load and a psophometric filter
networ I\ (paragraph 6.3.1.) shall be connected to the receiver output terminals. The receiver volume
control shall be adjusted to produce the rated audio power as defined in paragraph 6.1. The output
sign fE is measured by means of an romus. voltmeter. The input signal shall then be removed. the squelch

circuit put into operation. and the level of the audio frequency output again measured.

b With the squelch cireuit rendered inoperative, a test signal with normal test modulation shall be applied

o the recetver input at a level of +6 dB relative to | microvolt. and the receiver shall be adjusted o

¢ 30% of the rated audio out zt power.

The squelch circuit shall then m put into operation. and the SNIDUND ratio shall be measured.

¢} Applicable only to equipment with continuously adjustable squelch control, With the sguelch mcu‘l
mdm di mv;;amt' e o test signal with normal test modulation shall be applied to the receiver input

talevel of +6 dB relative to I microvolt. and the receiver shall be adjusted to give 50% of the rated

wdm output power. The \uud b ctrewit shall then be put into operation at 1ts maximum position. and
the fevel of the mput signal shall be increased until the output power again is 50% of the rated audio
oulput power.

Ve

The measurements shall only be performed at normal test conditions
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6.12. Limits

Lo

Under the conditions of paragraph 6.12.2. a). the audio frequency level shall not exceed 40 dB relative
to rated audio output power.

Under the conditions of paragraph 6.12.2. b), the SNID/ND ratio shall be at least 20 dB and the output
power shall be at least 50% of the rated audio output power.

Under the conditions of paragraph 6.12.2. ¢}, the input level shall not exceed +40 dB/uV.

Echiion of Septowher 15, JURS
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Appendix |
POWER MEASURING RECEIVER SPECIFICATION

The powerm neasuring receiver shall consist of a mixer, a crystal filter, a variable attenuator, an amplifier and a rom.s.
voltmeter al connected in cascade, and a local oscillator. The local oscillator may be a signal generator,

The band wilth of the filter shall be as follows:

I betweern 6 dB attenuation points: 16 4 1.6 kHz;

2. betweezn 70 dB attenuation points: 35 + 3.5 kHz;

3. between %0 dB attenuation points: 30 £S5 khz

0 dBin 1 dBsteps. Howewver. in order to cater for future requirements

k
The atten wialor shall cover a minimum range of 8
a range of 90 dB or more is recommended.
The noise factor of the amplifier shall not be worse than 4 dB. The amplit ude frequency characteristic of the amplifier
shall not vary more than 1 dB over the bandwidth of 16 k7.

If the attenmaton of the crystal filter is less than 90 dB outside the ba ndwidth of 50 kHz as specified above. the
amplitude frequency characteristic of the amplifier shall be such that the combined attenuation of the crystal filter
and amplifior is not less than 90 dB.

The rames . wltmeter shall indicate, at full scale. the rm.s. value of non-sinusoidal signals having a ratio of peak
amphtude o romes. amplitude of up to at least 10

The meas wing equipment shall be such that the power measurements will remam aceurate to within 1.5 dB when
the input level of the receiver is increased by 100 dB above the minimum level measurable.

The level of the noise of the local oscillator shall not be greater than - 90 dB relative to the level of the carrier of
the local osallator in a band 16 kHz wide, centred on a frequency separated from the carrier by 25 kHz

Fditton of September 150 TONR
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reflections do not degrade the measurement results

7 Fest antenna

Fhe test antenna is used to detect the radiation fromy boih the tost sample and the substitution antenna

site iy used for radiaton measurements: where necessary. iUis tsed as o ransmitting antenna. when the site s 1
for the measurements of recerver characterisuces.
venna to be used moeithier horzontal or vertical

Ihis antenna is mounted on a support such as 1o wtlow the

polarisation and for the heieht of its centre above ground to be varied over the range T4 metres. Preferibly. o test
antenna with pronounced divectivity shiould be used. The size of the test antenna along the measurement axis shull
not exceed 20% of the measurng distance.

Forradiation measurements. the test antenna s con ncvicd LO & Lest receiver. p'lh!c of being tuned to any {requency
under investization and of measuring accurately the relatve levels of signals atits input. When necessary tfor receiver

measurements) the test receiver is replaced by a signal source.

3. substitution antenna

I'he substitution antenna shall be u 7.2 dipole. resonant at the frequency under consideration. or a shortened dipole.
calibrated 10 the 22 dipole. The centre of this anten na shall comaide with the reference pomnt of the test sample it
has replaced. This reference pomt shall be lhc \«»mmc centre of the sample when its antenna is mounted mside the
cabinet. or the point where an external antenna is connected 1o the cabinet.

The distance between the lower extremity ni' the dipote and the ground shall be at least 30 cm.

The substitution antenna shall be cmmcc!cd to a calibrated stgnal gencrator when the site 1s used for radiation
measurements and to a calibrated measuring receiver when the site1s used for measurement of receiver characteriues,
Ihe signal generator and the recerver she 1H be operating at the frequencies under investigation and shall be connected
ng networks,

to the antenna through suitable matching and balandi

4. Alternative indoor site

When the requency of the signals being measured s greater than 80 MHEz, use may be made of an mdoor site. If
this alternative site is used. this shall be recorded in the testyeport.

The measurement site may be o laboratory room with a minimum arca of 6 metres by 7 metres and at least 2.7 metres
i heght

“part from the measuring apparatus and the operator. the room shall be as free as possible rom retlecung objects

other than the walls, floor and ceiling.

The site wrraneement is in principle shown in Fignre XD 0T R 3401
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Figure XII-1 (T/R 34-01)

The potentml reflections from the wall behind the equipment under test are reduced by placing a h'zrricz' of absorbent
material i front of it The corner reflector around the test antenna is used to reduce the effect of reflections from
the opposite wall and from the floor and ceiling in the case of horizontally polarised measurements.

Stmilarly. the corner reflector reduces the effects of reflections from the side walls for vertically polarised measure-
ment.

For the lower part of the frequency range (below ztppmx imately 175 MiHz) xm corner reflector or absorbent barrier

is needed. For practical reasons. the /2 antenna in Fi tgure XIH-T (T/R 34-01) may be replaced by an antenna of
I 3 3

constant Ic;wth provided that this length is between 24 and 7 at the f'rcqucncy of measurement and the sensitivity
of the measuring system is sufficient. In the same way. the distance to the apex max be varied from /2.

The test antenna, test recelver. substitution antenna and calibrated sigr al generator are used in a way similar to that
of the general method.

To ensure that errors are not caused by the propagation path approaching the point at which phase cancellation
between direct and the remaining reflected signals oceurs, the substitution antenna shall be moved through a distance
of 10 cmoin the direction of the test antenna as well as in the two directions perpendicular to this first direction.
I these changes of distance cause a signal change of greater than 2 dB. the test sample should be resited until a change
of less than 2 dB 1s obtained.

Fditon of Septembor

i

S

TORKE

Wall



ronzagr ¢

Annex Xil

Performance %g}@a:; fications
for equipment fo % @ generation,
transmission and recepim of digital selective calls
in the maritime MF/HF a %‘i\ﬁ /HF mobile service



T/R 34-01 E
Annex X, Puye 2

!J !J !\)
o

[SI 7
ted

R

[
il

Lt ed
Pk e

L

e led e Ll el el L2 o d el
o

4.6.

4.5,

S LA LR
L R R

(LTS

LA L

A
s

6.
6.
6.
6.
6.4,
6.5,

Td e

L

Table of contents

INERODUCTION

GENERAL REQUIREMENTS FOR THE EQUIPMENT .
Cogstuction , .

Operitional facilities, ﬂoneml .
Facilities for coding and decoding of di;lmi %C;QUI\C calh .
Ala rm circuits o : : o
Interrhices between DSC equipment &Hd c\temdl circuits.
Safety precautions .

Ma rking, ete. . o

Operition and maintenance instructions .

Chzanels for digital selective calling

Wa rming-up period .
Facilities for printing out the demded m}! sequences

TESTCONDITIONS |
Gerzenl o S
Gerzeration and examination of the dw;ml wkcme call signal
Stamdard test signal S .
Determination of the symbeol error rate in the (mtpul ()t the receivinig part
Artificial antennas and impedance of test signal sources .
Corznection of test signals .
Test power supply source .
Normal test conditions .
Extreme test conditions o
Procedures of tests at extreme temperatures .
Environmental tests
ME/HF TRANSMITTER WITH DSC ENCODER
Frequency error .
Output power
Modulation rate . S .
Residual modulation of the transmitter
Unwanted emission -
Testing of generated call sequences .
Tuning time o
Setthing time of the transmitter

VHE TRANSMITTER WITH DSC ENCODER
Frequency error .

Output power .

Modulation index

Modulation rate . o

Residual modulation of the transmitter

Adjacent channel power . .

Conducted spuricus emissions info ihe antenna .
Testing of generated call sequences.

Tuning time S

Settling time of the (ransmitter

MEF/HEF DSC ENCODER

Frequency ervor .

Crutput voltage

Bit stream speed o
Unwanted spectral components of the output signal
Testing of generated call sequences

b

lition of Sepier

LA

e

el

.
w -

b N S N O P ' .

nher 15

JORR



YHEF DSC ENCODER
Tl Frequeney error
Output veltage
Bit stream speed
T Unwanted spectral components of the output signal
T80 Testing of sencrated call sequences

N ME/HE RECEIVER WITH DSC DECODER

S0 General

N2 Calling sensitivity

R0 Adjacent channel selecrivity

Nob Co-channel rejection

850 RE intermodulation response

8.0, faterference rejection and blocking immunity
N7, Dynamic range

5.8, Conducted spurious emissions S .

8.9 Verification of correct decoding of varions tvpes ef digital selective ealls
S0, Protection of receiver antenna input circuits

9. VHE RECEIVER WITH DSC DECODER.

9.1, Sensitivity

9.2 Adjacent channel selectivity

9.3, Co-channel rejection .

9.4 Intermodulation response . o

9.5, Spurious response and blocking immunity

9.6, Amplitude characteristic of receiver limiter

9.7, Conducted spurious emissions S . : :
0.8, Verification of correct decoding of various tyvpes of digital selective calls |
100 MEF/HFEF DSC DECODER

fO.1. Interface for scanning

10.2. Dynamic range o . .
10.3. Verification of correct decoding of various types of digital selective calls |
. VHE DSC DECODER

FE T Dynamic range o

Verification of correct decoding of various types of digital selective calls |

FIGURES

Fieure XHI-1 (TR 34-01): Unwanted emission. M P HE transmitter with DSC encoder

Freure XTH-2 (T R 34011 Unwanted spectral com ponents, ME HEF DSC encoder
Figure XT3 (T R 34-01): Unwanted spectral components. VHE DSC encoder

Appendix T, Rccerver selectivity performance

[
o

(=]
L



T/R 34-01 E
Annex Xt . Pige 4

b INTRODUCTION

This specification states the minimum performance requirements for equipment to be used for generation,
trinsmission and reception of digital selective calls for use on board ships.
Digital Selective Calling is used in the MF. HF and VHF maritime mobile service. both in connection with
ditress and safety communication and in connection with public correspondence.
This specification covers the 1 requirements to be fulfilled by
digital selective calling equipment integrated with a transmitter and/or a receiver
digital selective calling equipment not integrated with a transmitter or 4 receiver
Wihe equipment. or parts of it, 1s designed in such manner that it can also be used for other categories of
miritime radio communication {e.g. radiotelephony, narrow-band direct printing). the relevant parts of the
quipment shall furthermore fulfit the requirements of the relevant annexes of CEPT Recommendation
I R 34-01 applicable to equipment for the service(s) in question
These requirements include the provisions of the ITU Radio chui;iiimw. CCIR Recommendations 493-3,
31-20 and relevant resolutions of the International Maritime Organization.

Equipment for generation. transmission and reception of digital selective calls is recommended to be
designed according to following equipment classes:
Class AL Including all facilities of Annex I of CCIR Recommendation 493-3.
Class B. Providing minimum facilities for equipment on ships not required (o use Class A equipment.
This equipment should provide for:
alerting. acknowledgement and relay facilities for distress purposes,
calling and acknowledgement for general communica ion purposes,
calling in connection with semi-automatic/automatic VHFE services,
as defined in CCIR Recommendation 493-3. Annex I, paragraph 3.
Class C. Simple add-on for existing VHF transceivers as defined in CCIR Recommendation 493-3
Annex I paragraph 4.

2. GENERAL REQUIREMENTS FOR THE EQUIPMENT
2.1 Construction
200 TThe equipment shall comprise the necessary facilities for coding and transmission of digital selective calls

and for decoding and conversion of the information content of received dlgzml selective calls to visual form
in plain language.

212 The design and function of Digital Selective Calling equipment shall comply with the provisions of CCIR
Recommendation 493-3,

2.1.3. The equipment can he either
ned for manume radio

a) an independent unit for connection o an external radio installation desig
5 kHz, 1.606.5-4.000 kiz,

communication within one or more of the frequency bands 415-526.
4-28 MHz and 156.025-162.025 MHz:
by mechanically and elect rrmﬂx imtegrated i such radio equipment.
214 I'f the equipment is designed as an independent DSC unit for connection to the AF tenminals of external
radio equipment, the input and output nnpcd'k nces shall be 600 ohms free of earth and the closed circuit
level shall be adjustable to a voltage o 0.775 V + 10 dB.

2,15, Where mputs g wd outputs are used at DC levels, the togic Tevel shall comply with CCITT standard V.10
and the appropriate Tunctions she ;H comply with CCITT standard V.24,

216, The equipment shall be constructed in conformity with good engineering practice. both mechanically and
clectrically. and shall be surtable for use on board ships.

207 The equipment shall be so designed that in the decoding process the greatest gmxxi‘nlc Use 18 wndc 01\ parity
bits for error detection. time multip;cx repetitions and error check characters in the recerved calll ¢f. CCIR
Recommendation 493-3. Annex L paragraph 1.6 and (if appropriate) paragraph 1.7.2.

118 All s of the equ PIN\_ nt which are F%LE“}CC‘[ Lo impcc['on or adjustment shall be readily accessible. It shall
§\

be mh} to identify the individual parts of the equipment,

[
e

T Elc cquipment shall be so constructed that its main modules can easily be replaced and put into operation
vithout elaborate calibration or re-adjustment.
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Fhe recerver part of the cquipn

Fhe equiprent shall be designed f

daecount any scanmng foss w

Operational facilities. seneral

.

Fhe number of operational contrals, their Tocation. sizes desian and muanner of Tunctonmyg shall
aned such that the risk ol hmadvertent aaiivaoon

1
i

For simple. gquick and efficiont operation ol ¢ he equipen
s minimized.
Atl operational controls shall be cusy o be idenufied fromy the position at which the operator operates the
cquipment.
Where an mput panel on the equipment for entering the digiis 910 9 s provided. this shall be in confornmim
with CCITT Recommendation Eolal.
Controls which are not necessary for norma b operation of the equipment shall not be readily accessible 1o
the operator,
the equipment is provided with light sources for mdication. lummation. ete.. the equipment shall be
provided with a control by whicl the light from such sources can be 1"cduccd either contimuously orin stweps
the point of extinction. For warning and alarm mdicators which are tluminated in the warning alarm
condition. it shall be possible 1o reduce but not totally extingwsh the ilhumimation.
The equipment shall be so designed that misuse of the controls cannot cause damage to the equipment or
mjury Lo personnel.
Means shall be provided to interrupt the transnussions and 1o reset the equipment manually,
he equipment shall be capable of transmitting DSC calls within 60 seconds after switching on.
Fauipment for transmission of digital selective calls m the mariume VHE band shall be pm\idcd with
factlities which. except for distress and safety calls, automatcally prevents the transmission of a digital
selective call until the channel is free
It shall be possible 1o reduce the carrier power of a transnutter transmitting digital selective calls in the
maritme VHE band to I watt or less,

Facilities for coding and decoding of digital selective calls
Ihe equip yment shall be provided with the necessary faailities for coding and composition of calls in
accordance with CCIR Recommendation 493-3.

The factlines mentoned in puravraph 2.3 1. shall be so arranged that 1tis possible for the operator quickly
manuals, for converung the mformation

and precisely to enter a call (without using external wds. e
contained in the call to the Ggure codes used i the signal forman),

¢ ship’s Y-digit Marume Mobile Servics Tdenuty number shall be capable of being stored permanently
m l]m equipment and \:l 1 be mserted auromatically i the calll T shadl not be possible for the operator
to chanee the dentity num I\‘f
nual entey of the geogruphical postion mbormation and of the tme when

1
facilities for automaiic entry and encodime of the veo-

s shall be provided Tor i

positen mtormaton was valid, In acidioon

eraphical position and thme mfommanon wmay be provided,

atlon, mspection and possible

i

sent.
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Fige 6

“hen encoding of the information content of the call is finished (indicated by the end of sequence codes
FIT(RQ). 122(BQy or 127). the final error check character shall be inserted aummam ally.

“The facilities for initiating distress calls shall be easy to operate and shall be protected against inadvertent
divation.

Ilthe equipment can be operated from more than one positior:, the control unit provided at the position
from where the ship is normally navigated shall have priority and the individual control units shall be
povided with an indicator th&mo whether the equipment is 1 operation.

Entation of a distress call shall automatically have priority over any other operation of the equipment.

“hen the equipment is activated for transmitting a distress call attempt on a single frequency, the call shall
sutomatically be transmitted five times in succession with no irxtervals between the individual calls so that
il symhmmmn(m between the transmitter and receiver of the call can be maintained.

Fiquipment constructed for digital selective calling on frequencies in the MF and/or the HF range may be
provided with facilities for automatic transmission of a multi-frequency distress call attempt as up to
€ consecutive calls dispersed over a maximum of 6 distress frequiencies (1 at MF and 5 at HF). Where such
taadlities are provided the equipment should be capable of receiving DSC calls on all distress frequencies
(except for the transmit {'\rcqucncv in use) whilst the distress call 1s being transmitted or be able to complete
t he distress call attempt within one minute.

Where no distress acknowledgement (containing telecommand “distress acknowledgement”™ and end of
sequence code 127) 1s received, the equipment shall automatically retransmit the distress call attempt after
@ random delay of between 3% and 414 minutes from the beginning of the previous call.

T'his sequence shall be continued until a distress acknowledgement has been received., or until the automatic
transmission of the distress call is discontinued manually.

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

T he equipment shall be provided with suitable facilities for converting incoming calls with relevant address
content to visual form in plain language (see also paragraphs 2.1.1. and 2.3.2.).

Equipment not provided with a printer unit for immediate paper printout of the information content of
the call received shall contain an internal store with sufficient capacity for storing of at least 20 different
received DSC distress calls.

The contents of such received DSC calls shall remuin stored until readout is initiated manually.
Reeceived messages shall be stored or printed out even if the received error check character (ECC) does not
muatch. An ECC error should be clearly indicated when the information in the received symbols is displayed.
The equipment may be provided with facilities for automatic transmission of acknowledgements except for
distress acknowledgements and acknowledgements to calls having the distress category.

Automatic acknowledgement transmission shall not take place unless the error check character is received
and decoded correctly.

Aoy visual display of the information content shall be clearly legible under all ambient Hight conditions.

Means shall be provided to enable routine testing of the DSC wunit without activating the associated radio
transmitter.

Adarm circuits

The equipment shall be provided with a specific acoustic alarm and a visual alarm, activated automatically
when a call with format specifier distress or category distress or urgency has been received. The alarms shall
remain in activated conditions until reset manually. Tt shall not be possible to disable these alarm circuits.

The equipment shadl be provided with an acoustic and a visual alarm. activated zxummzzzimllv on receipt
of calls of categories other than those mentioned under paragraph 2.4.1. Capubility of disabling the acoustic

alarm circuit may be provided,
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fnterfaces hetween DSC cquipmont and exteriand

2o the prosad A
502 Pro d “t maer
Lave Py d
shes ol ada
o cyupment
v <Bronid conform to CCTT T Recommend oy

B Fhe equipment myay be provided with o suita ble mterfaee for entering tme info

BRI Fhe cquipment may furthermore be provided with tres far qutomate control (ransmier e queney.
class of emisston, etey of a transmitter m accards with mformation contained m oo recerved digial
sefective call or when o muli-trequencey distross cull atempt tnmsimission s regared (see paragraphs 2.3
and 2512

2500 As far as practicable. Tailures mexternal circurts shall not disable the DSC equipmoent.

250, ME HE DSC equipment not provided with an megral recorver shall be provided with asutable miertucee
to stop and restart the scun of o scanning recerver i accordance with paragraphs 10020 and 1013

2.0, Safety precautions

2601 Provision shull be made for protecting the equipment from the effects of excessive current or voltage and
from excessive rise of temperature inany part of the equipment due to fuilure of the cooling svstem. i anv,

2.6.2. Provision shall be made for protecting the equi pment from damage if the power supply is subject to transient
voltage changes and from damage due to the accidental reversal of the polarity of the power supplv.

263 Means shall be provided for carthing exposed metallic parts of the equipment, but the equipment shall not
cause any terminal of the source of electrical energy to be carthed.

264 All parts and wiring in which the divect or alternating voltages or both (other than radio frequency voliages)
\_Olﬂhllh) to give a peak voltage greater than 5 ) volts shall be protected agaimst acardental access and shall
be isolated automatically from all sources of electrical energy when the protecuve covers are removed.
Alernauvely. the equipment shall be so constructed that access to such voltages may only be gamned after
having used a ool Tor this purpose, such  as a spanner or screwdriver. and warning labels shall be
prommently displaved both within the cquiprent and on protective covers.

2.6.5 The iformation in programmable memory  devices shall be protected from mterruptions i the power
supply up to at least 10 hours duration. The ship’s identty and mformauon mherent to the DSC process
Slmll he s(mui m non-volanle memory devices.

27 Marking, ete.

20 Allcontrols. instruments. indicators and ternysi nads shall be clearlv marked. Details of the power supply [rom
which the cquipment is intended o operate: shall be cleavly indicated. The type designanion under which
the qull] ment is submitted Tor tvpe testing s hall be marked on the cquipment so ws to be clearly visible in
the normal operating positton,

202 Al parts of the equ p]mm which are subject 1o mspection and mmntenance adjustments shall be casily
accesstble. Components i v prable e spaarkings withan the cquipment. or with the aid

of technicul lmuml.m

e made for example by means of enerasn
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Where applicable, the frequencies allocated for the transmission of a DSC distress call 2.187.5-4,188-6,282-
§.375-12.563 and 16,756 kHz, and the frequencies allocated for the transmission of distress related telephony
traffic 2,182-4,125-6.215.5-8.257-12.392 and 16.522 kHz as well as distress related telex traffic 2,174.5-
4477.5-6,268-8.357.5-12,520 and 16.695 kHz shall be clearly indicated. either on the front panel of the
cquipment or an instruction label attached to the equipment.

In addition. the controls necessary for the tuning of the equipment Lo the frequencies above and their setting
shalt be clearly mndicated.
The adjustment of the equipment to those frequencies shall be performed easily.

If the equipment includes radio apparatus for transmission: and/or reception in the maritime VHF band.
channel 70 shall be clearly indicated unless channel 70 is selected automatically when the DSC mode is
selected.

Operation and maintenance instructions
Reasonably detailed operation and maintenance instructions shall be provided along with the equipment.

Where the equipment is so constructed that fault diagnosis and repair is practicable down to component
level, the mstructions shall include full circuit diagrams, component layouts and component parts lists.

If the equipmient contains complex modules in which fault diagnosis and repair down to component level
is not practicable. the instructions shall contain sufficient information for these modules to enable localiza-
ton and replacement of the defective module. In regard to other modules and components in the equipment,
the instructions shall contain the information mentioned under paragraph 2.8.2.

Channels for digital selective calling

The number of transmitting and receiving channels required for digital selective calling and the frequencies
for these channels shall be specified by the national authorities.

The frequencies for distress and safety calling using digital selective calling techniques are given in the Radio
Regulations. article 38.

Warming-up period

The equipment shall be operational and shall meet the requirements of this specification within one minute
alter switching on, except as provided in paragraph 2.10.2

If the equipment includes parts which require to be heated iny order to operate correctly, for example crystal
ovens, then a warming-up period of 30 minutes from the instant of application of power (o those parts shall
he allowed. after which the requirements of this specification shall be met.

Where para graph 2.10.2.is applicable the power supplies to the heating circuits shall be arranged so that
they can remain operative when other sup p slies to the e cquipment or within the ec quipment are switched off.
Il a special switch for these cireuits is provided on the equipment, the function of the switch shall be clearly

mdicated and the operating instructions shatl state that the circuit %h(mid normally be left connected to the
supply voltage. A visual indication that power is connected (o such circuits shalt be provided on the front
panel.

Facilities for printing out the decoded call sequences

The decoding part of the equipment may be provided with a printer or an output terminal for connecting
an external printer.
For decoders not provided with such facilities, the specimen delivered for the purposes of testing shall be

provided with a printer or an output terminal for connecting a printer or computer for registration of the
decoded call sequences. Details concerning such output signals to an external printer or computer shall be
agreed between the manufacturer and the testing authority.
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2 Generation and examination of the digital selective call signad

AR Durtrg the approval tesis the digital selectiv e call sig ¢
b means of calibrated apparaius for decodnre and printing ot SIGMI

222 [he Taaines of the cquipment for reception o frantal sefective calting shall boe examined
by feedimg digital selecuve call sienals from ci 3 ior senerating various Tornm ol digiad
selective call stenuls.

RIS standard test signal

A The test signal consists of o series of identical cal scovach of which contamme a known nunther
of imformation \‘_\mh Is ttormat specthier. adidress, categorvoidentification, ete. of COIR Recommenda
ton 493-30 paragraph 1.3), See also paragraniy 3.4,

Fhe test signal sl muld be of sufficient length for the measurements o be performed or it should be possible
Lo repeat i without mterruption as long as necessary to make the measurements,

332 Fhe test signal for DSC decoders not integraicted with recetvers and operating with 100 baud transmission
speed shall be a signal with a nomimal frequency of 1700 Hy with a frequency shift of 170 Hy.

3.3.3 The estsignal for DSC decoders not integrated with receivers ’md operating with 1.200 baud transmission
speed shall be a signal with o nominal frequericy of 1700 Hy with a frequency shift of 800 Ha.

334 The test signal for DSC decoders mtegrated with MEHE receivers and operating with 100 baud trans-
MISSION .\'pccd shall be an RF signal with a nominal frequency equal to an assigned radio frequency for DSC
operations with a frequency shift of 170 Hz

3.3.5. The test signal for DSC decoders integrated with VHE receivers and operating with 1.200 baud transmission
speed shall be an RF signal with a carrier frequency cql al to an assigned V l’ rachio lrequency for DSC
operations. modulated with a Irequency of 1.700 Hz. a frequency shift of 800 Hz. and o modulation index
ol 2.0 +10° o

34 Determination of the symbol ervor rate in the output of the receiving part
Fhe information content of the decoded call sequence displayed at the readout device of the receiving part
shall be divided nm blocks. cach of which corresponding to one mformation symbol in the applied test
stgnal (paragraph 3.3.1)) Hn total number of mcorrect mformation symbols relative 1o the total number
of mformution svm mi\ shall be registered.

1. Artificial antennus and impedance of test signal sources

RN Sridficial amienias Jor fransoiiiior resting

ihe s'cqmrc wents of the speaification when

For the purpose of type testing, the transnyitter shall meet
comnected to the aruficial antennas listed belons This shall i no wav imply that the transmitier shall only
work with antennas having these characleris ties.

wn-reschive resistor of 3 ohms and a capacitance

artificial antenna shall consist ot

SobH0 ol ond o capacitance

FConsIst of 0 non-reaciinve resisior of

[BN

Cshoule

| aperate satl

A% de shali i no

antennas ha \m}l these }[ugu{ e ¢l
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The test signal shall be derived from a resistive source of 50 ohms except as permitted below.

A\t the request of the manufacturer and wit h approval of the testing au ithority, or at the initiative of the
sting authority, an artificial antenna consisting of a 1€ )ofm% resistor in series with a 250 pb capacitor may
he used for frequencies below 4 MHz

lhe source impedance for signals used for testing the decodier shall be 600 ohms.

Connection of fest signals

Sources of test signals for application to the equipment input shall be connected through a network such
hat. irrespective of whether one or more test signals are applied to the equipment simultancously. the
mpedance presented to the equipment input i1s equal o

) that of the artificial antenna (paragraph 3.5.2.) for equipment including an RF receiver:

by 600 ohms for equipment designed for connection to an external RF recetver,

In the case of multiple test signals, steps shall be taken to prevent any undesirable effects due to mteractions
between signals in the generators or other sources.

The level of the test signal shall be expressed by the ean fl existing at the point where the signal s fed to
the receiving or decoding part of the equipment.

Test power supply source

During type approval tests the equipment shall be supplied from a test power source, capable of producing
tormal and extreme test voltages us specified in paragraphs 3.8.2. and 3.9.2. The test power source voltages

v

shall be maintained within a tolerance of = 3% relative to the voltage at the beginning of each test.

Normal test conditions

Normal remperature and humidity

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

Temperature: + 15 Cto 4 C

Refative humidity: 20% to 75%

Vore. When it is impractical to carry out the test under the conditions stated above, a note (o this effect, stating the actual
emperature and relative humidity during the tests. shall be added to the test report.

Lad
il

Normal 1est power source

Mains voltage and mains frequency

The normal test voltage for equipment to be connected (o the AC mains shail be the nominal mains voltage.
For the purpose of this specification the nominal voltage shall be the declared voltage or any of the declared
voltages for which the equipment was designed.

The frequency of the test power supply corresponding to the AC mams shall be 50 Hz & 1 Ha

Secondary battery power source

When the equipment is intended for operation from a secondary battery power supply. the normal test

voltage shall be the nominal voltage of the battery (12 volts, 24 volis. ete).

Other power sources

For wpuatm 1 from other power sources. the normal test voltage shall be that agreed between the equipment
anufacturer and the testing authority

Extreme test conditions
EXTRCRIe TCHIpOraiires
For tests at extreme temperatures. measurements shall be made in accordance with the procedures specified

in paragraph 310 at the Jower and upper temperatures of 0 Cand 40°C,

Fxrreme value of 1051 poveer sources

Mains voltage and mains l‘rcqumc\.

The extreme test voltages for equipment to be connected to an AC mains supply shall be the nominal muins

voltage = 10%,

;

The frequency of the test power supply corresponding 1o the AC

Secondary batiery sources

When the cguipment 15 inke *mi% for operation from a sccondary
voll

battery power supply. the extreme
¥
}

o

aves shall be 1.3 and 0.9 tmes the nominal voltage of the battery HZ volts, 24 volts ete )
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Procedures of tests at extreme temperatures
Huk»s'c 2t crmad halanee 1 sl Fhe

,_\

cquipment sl By perntods A warnimg-up perod ace

HARAE

vrermietits st be chosen. and the

to paraeraph

content 1 the st aniber shall be contred oencessive condensation does ot oconr
Environmental tests

Betore environmental tests are commencedd. o test of the cguimmnent 1o the other requirements of this
spectfication shall be carried out, except for the requirciient on svimbol crror yate due 1o vibration.
paragraph Y40 which shall be performed durng the vibration test. Where electrical tests are required. these
\.i“ be done with the normal test xmm\gc.
The following tests shall he made under envivonmentd condinons as detled m Annex VE o Recommenda

von T R 34E01 “Eavironmental Testing of Maritme Radio E«;mpnwm =

Vibration paragraph 4.

Dry Heat Cyele paragraph 3.2

Pramp Heat Cyele paragr mh 6.

Low Temperature Cvele paragraph 7.2

Corrosion Tests pars w aphs 101 cnd 102

Fhe torm “performance” cheek. as used 10 Annex VI shall be taken to mean a check of the symbol error
rate sensiuvity of the recerving dcumhng part of paragraph 30 with o fest signal + 6 B relauve to the
mentioned normal test signal level.

Performance check for transmitting cmiiv shall be taken o mean a check of the transmitting
power‘output voltage (paragraph 4.2, . Z, or 7.2 frequency error and check of the undesignated
distress call as defined in CCIR Euu) nmendation 493-3 The limits specified m paragraphs 4230 5.2.3.

6230723 4 13 51306130 713 have to be fulhlled.

MEF/HE TRANSMITTER WITH DSC ENCODER

Frequency ervor

/)w/zm’//’mz
Ihe frequency error s the difference between the measured frequency and its nominal value.

Werthod of nieasurenieni
to Bestate and Y-state (COIR Recommendation 493-30 Annex L pm“1~

The l\rcqmzncicx‘ corresponding
the output Icnnm:il. for a period of at least 8 hours for cach test condit

eraph 1.4 shall be measured
The measurements shall be carried out urnnder normal test conditions (paragraph 3.8.) and under extreme
test conditions (paragraphs 391 and 3.9.2. apphed simultancously).

o
On

Liniits
Ihe frequency error. followine the warmin g-up period (paragraph 2100 shall atany tme be within + 10
Output power

Defunition
he mean power delivered to the artificiad antenna

The radio Tregueney outpul

Feirlied of e INHPeRTCTH

tifeiad antenna as mdicated under paragraph 3.5

uence. and the del

mean ouput power shall be

COnaiio:
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403, Ainjrs

F o transmitters designed for frequencies within the band 415-526.5 kHz. the mean power shall be at least
Olwatts.

For transmitters designed for maritime frequencies within the frequency range 1.6-4 MHz. the mean power
shill be at least 60 watts and shall not exceed 400 waltts.

Eor transmitters designed for maritime frequencies within the frequency range 4-28 MHz. the mean power
shil be at least 60 watts and shall not exceed 1,500 watts.

™lodulation rate

430 Ddinition
“The modulation rate is the bit stream speed measured in bits per second.

+
Lrd

4.3.2. Aohod of measurement
The equipment shall be set to transmit digital selective call of a known nominal duration.
“Fhe duration of the call sequence shall be determined as the time elapsing between 90% of the maximum
vilie of the amplitude of the modulating envelope reached at the beginning of the first character, and at
theend of the last character of the sequence.

4.3.3. Zinits
Within a tolerance corresponding to 30 parts in 10°° the dura tion of the call sequence shall correspond to
the nominal modulation rate multiplied by the total number of bits in the sequence.
T'he nominal modulation rate is 100 baud for digital selective calling in the MF/HF bands.

4.4, esidual modulation of the transmitter

441, efinition
T'he residual frequency modulation of the transmitter 1s defined as the ratio in dB of the demodulated RF
signal in the absence of wanted modulation to the demodulated RF signal when modulated with a call
sequence,

4.4.2. Method of measurement
The RF oulput terminal of the equipment shall be connected to a hinear FM demodulator with a de-
ermphasis of 6 dB/octave.
The romes. output level shall be measured during the absence of modulation and during the transmission
of acall sequence.

4.4.3, Limits
The ratio of the residual frequency modulation shall not be greater than 26 dB.

4.5, Unwanted emission

451, Dyefinition
Unwanted emissions consist of spurious emissions and out-of-band emissions.
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 fre-
quency conversion products. but exclude out-of-band emissions.
Out-of-band emissions are emissions on a f{requency or frequencies immediately outside the necessary
bandwidth which result from the modulation process. but excluding spurious emissions.

Method of measurement
The equipment shall be set to transmit digital selective call sequences.
The measurement shall be carried out with a frequency selective measuring instrument, capable of indicating
the individual emission components within the frequency range 9 kHz-2 GHz
4.5.3. Limits

The unwanted emission shall fulfil the requirement in Figure X -1 (T/R 3
mean power output level

4-01). 0 dB refers to the registered
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Fosting of generated call sequences

Funing time

Pransmitiers for digital sefectne calling on VEF and or HE frequencies shal

aperalion at any frequency 1o operation o any other fregquency ]
withm a pod not excecdime TS seconds, The trsmitter shall not be

\‘a\iichmg; O punimn\'.

Settling time of the transmitter
When transmitting o DSC calll the oransmitter shall reach at feast Y0%, of the nomimal RE output power
within a perod of time not exceeding 10 bits oi the dot puttern.

H;mx\zm\\mn shall be mhibited until the freguencey has stubihized within the required hmas,

VHE TRANSMITTER WITH DSC ENCOIER

Frequency error

Definirion
Fhe frequency error s the difference between the measured frequency and its nominal vadue.

Wethod of measurenient

The frequencies corresponding 1o B-state and Y-state (CCIR Recommendation 493-30 Annex L para-
eraph L.4) shall be measured on the output terminal, Im‘ a period of at least 8 hours for each test condition.
The measurements shall be carried out under normal test conditions (paragraph 3.8 and under extreme
test conditons (paragraphs 391 and 3.9.2. apphed simultancously).
Lty
The frequency error. following the warming-up period (paragraph 2.10.) shall at any tme be within 5 10 Hy
refative to the nominal audio B and Y (requiency. The carrer iu quency shall be within = 1.5 kHz relatuve
to 1ts nominal value.

Gutput power

Definition
T'he output power is the power supplied by the unmodulated transmitter 1o the artficial antenna.

Method of measurement

Fhe vramsmutier output shall be loaded with an artthcial antenna of 30 ohms (el paragraph 3.5 connected
to an roasc-reading voltmeter

The measurement shall be made under normal test condivons (paragraph 3.8 and under extreme test
conditions (paragraphs 3. ‘) and 392 applied simultaneously).

Limirs

With the output power set Lo 1s maximum. the transmitier carrier power shall be between 6 and 25 watis,

With the output power heing set to its mininm. the transmitier carrier power shall be between 0.1 and

leviation and the reg

e the mstantaneous e uenc

The ;xgmpn'wm shall be set o ransnit a ot scouenee. The ﬁ'[‘cqwmi\' devintion dur [ the eall SCLLICITIO
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533 Limiry
The call sequence shall produce a frequency deviation corresponding to a modulation index of 2.0 £ 10%.

5.4 Modulation rate

5.4.1 Definition
The modulation rate is the bit stream speed measured in bits per second.

542 Wothod of measurement
The equipment shall be set to transmit digital selective call of a known nominal duration.
The duration of the call sequence shall be determined as the time elapsing between 90% of the maximum
vilue of the amplitude of the modulating envelope reached at the beginning of the first character and al
the end of the last character of the sequence,

543 Liniirs
Within a tolerance corresponding to 30 parts in 10" the duration of the call sequence shall correspond to
the nominal modulation rate multiplied by the total number of bits in the sequence.
The nominat modulation rate is 1.200 baud for digital selective calling in the VHF bands.

5.5, Residual modulation of the transmitter

5.5.1 Pefinition
The residual frequency modulation of the transmitter is defined as the ratio in dB of the demodulated RF
signal in the absence of wanted modulation to the demodulated RF signal when modulated with a call
sequence.

5.5.2. Wethod of measurement

The RE output terminal of the equipment shall be connected (o a linear FM demodulator with a de-

emphasis of 6 dB/octave.
The r.m.s. output level shall be measured during the absence of modulation and during the transmission
ol a call sequence.

5.5.3. Limits
The ratio of the residual frequency modulation shall not be greater than — 40 dB

5.6. Adjacent channel power

5.6.1. Definition
The adjacent channel power is that part of the total output of a transmitter during transmission of call
sequences. which falls within the bandwidth of a receiver of the type normally used in the system and
operating in either of the adjacent channels. This power is the sum of the mean power produced by the
modulation, hum and noise of the transmitter.

5.6.2. Methods of measurement

5621 General remarks
Two methods are proposed. the results of which are equivalent. The method apphed shall be stated in the
test report.
5622 Method of measurement using & power measuring receiver
The adjacent channel power may be measured with a power measuring recetver which conforms to
paragraph 5.6.2.3. (referred (o in paragraphs 5.6.2.2 and 5.6.2.3. as “the receiver’).
The transmitter shall be operated under normal test conditions, paragraph 3.8 The output of the transmitter
shall be apphied o the 'npm of the recetver using a connecting arrangement such that the impedance
presented to LE“n transmitier 1s equ 1l to that of the artificial antenna specified in paragraph 3.5, and the fevel
at the recelver mpul is appropriate.
The lr;msmmcr* shall be set to transmit call sequences.
The receiver shall be tuned to the nominal frequency of the transmitter and the variable attenuator in the
recerver \bdﬂ be adjusted to o value p dB such that a meter reading c‘f rder of 5 dB above the receiver
noise level 1s obtained.
The receiver shall then be tuned o the nominal frequency of one of the adjacent channels and the variable
attenuator shall be adjusted to a value g dB such that the same meter reading is obtained.
The ratio of carrier power (o adjacent channel power is the difference between the attenuator settings
poand q.
The adjacent channel power is determined by applving this ratio to the carrier power as determined in
paragraph 5.2.2.

The measurement shall be repeated for the other adjacent channel.

Edition of September 15, 198K



Fhe attenuator shall cover aw munimum ra

cquiremients o oranee of 90 dB or more is recommendad

%

Fhe noise Tactor of the wmphsier shall not be worse than b dB. The amphitude frequeney characierstice of
the amphifier shad sot vany more than T odB over the handwdid

the cmiphitade frequeney charactersue of

crvstal Bher and wmphitior s not fess than 90 dB3.

I the attenuation of the ervstal
IN
1

Fhe romes, volimeter shalf mdicate. ar full seales the s value of mon-sinusordal stenals havine o oo
ol peak amphiiude 1o romes. .nnp\émdc of up o ot least 1o,

e measuring cquipment shall be sach that the power measurements will rema accuraie to within Fo5 dB
when the mput 1\ cb of the receiver is e nmu\i by 100 dB above e mmmum level measurable

Fhe tevel of the noise of the tocal oscillator shall not be greater than 90 JB rci:m\(‘ to the level of the
carrier of the local oscillator v a band 16 kH wide centred on o frequency sepurated from the carrier by
25 ks

Method of measurement using a spectriim analyser

Ihe adjacent channel power mav be meastared with a spectrum analyser which conforms to paragraph 5.6.0
Phe transmitier shall be operated under noyrmal test conditions. paragraph 3.8, The owput of the transnntter
shall be applied 1o h\ mpn\ of the \'pwmrnm analyser using o connecting arrangement such that the
impedance presented to the transmitter s equal to that of the artficial antenna specified in paragraph 3.5,
md the fevel at the ;111;11)s(>1‘ inpul 1S ;mpruprl;m

The transmitter shall be set to transmit digital sefective call sequences.

The spectrum analvser shadl be adjusied so that the specirinm of the transmitier output. including that part
which falls in the adjacent channels. is displayed.

The adjacent channel pm\u shall be caloutated by summing the power of all the frequency components,
mcluding noise. Talling inside a bandwidth of 16 KMz The measuroment shall be made i each of the

adjacent channels.

Spectrum analyser specilication
The spectrum analyvser shall meet the foilowing requirements:
foshall be possible to measure the ampls

fevel of the spectrum 21H;il}\'€l? as disg
stenal separated m fregueney by 19k

e of a signal or notse at a level 3 dB or more above the noise
2 dBLn the presence of g

Pore the screen. (o an accuracy of
atevel 90 dB above the level of the signal 1o be measured wt

aoresolution bandwidih of 1 KHY
Phe accuracy of relative amplitude meas arements shatl be within o+ 1 dB. il shall be possible 1o adjust the
spectrum aabyser o allow the separation 0N 3 sereen of two components with a frequency ditfevence of

K

Ly

covd o vatue of 7O dB below the carrer power of the o

Teriibig

Pefiniiion

Conducted SPurions cnms=ons are s I o i e gueney csowhieh the
R R A . B N ' N . VN . N o
ith col ol whieh o may e reduced without o o the corresp LrHnSNuSsion of

bundwidih

alation producis
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Meisurements of individual spurious emissions shall be made using a tuned radio-frequency measuring
istument or a spectrum analyser,
5.7.3. I _iniirs

T hepower of any conducted spurious emission. on any discrete frequency. shall not exceed 2.5 microwatts.

3.8 T esling of generated call sequences
T heoutput of the equipment shall be connected to calibrated apparatus for decoding and printing out the
ialormation content of the call sequences generated by the equipment (of. paragraph 3.2.1.).

T heequipment shall be set to transmit various forms of digital selective calls appropriate for the equipment
codeerned. The generated calls shall be analysed with the control apparatus for correct configuration of
thesignal format. including time diversity.

5.9. T uning time

5910 Transmitters for digital selectve calling in the maritime VHF band and designed for manual tuning shall
bezable (o be changed from operation on any channel to channel 70 as rapidiy as possible, but in any event
within 5 seconds.

5920 Trassmitters for digital selective calling in the maritime VHFE band and designed for use in an automatic
semiutomatic VHF radiotelephone system using DSC shall, after an acknowledgement indicating “able
> comply” has been received by the ship station, within 3 seconds automatically be tuned to the channel
mdicated in the acknowledgement and transmit an unmodulated carrier for a minimum period of 2 seconds.

5.10. Settling time of the transmitter
When transmitting a DSC call, the transmitter shall reach at least 90% of the nominal RF output power
within a period of time not exceeding 10 bits of the dot pattern.

Transmission shall be inhibited until the frequency has stabilized within the required limits.

6. MF/HF DSC ENCODER

6.1, Frequency error

6.1.1. Defmition
The frequency error is the difference between the measured frequency and its nominal value.

6.1.2. Method of measurement
The frequencies corresponding to B-state and Y-state (CCIR Recommendation 493-3, Annex 1. para-
graph 1.4) shall be measured on the output terminal. The measurements shall be carried out under normal
test conditions (paragraph 3.8.) and under extreme test conditions (paragraphs 3.9.1. and 3.9.2. applied
stmultaneousty).

6.1.3. Eirnits
The frequency error, following after the warming-up period {paragraph 2.10.) shall at any time be within

&5 Ho

6.2, Ouatput voltage

6200 Definition
The output voltage is the audio voltuge measured across 4 non-reactive load of 600 chms.

6,22, Vethod of measuremient
A non-reactive toad of 600 ohms shall be connected to the output terminal of the equipment.

The equipment shall be set to transmit a call sequence and the rom s, output voltage during the eall sequence
shall be measured.

6.2.3. Lirniits
The output voltage shall at least be adjustable over the range from (.24 volts to 2.44 volts,

6.3 Bit stream speed

631, Defurition

4

The bit streany speed ts the number of bits per second.
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Unwanted spectral components of the output signud

Definition

Unwanted spectral companents are emissions on i requency or frequencies which ave outside the necessarn
bandwidth and the fevel of which muy be reduced without affecung the corresponding transmission of

eotral components and miermodutation

mformations. Unwanted spectral components include hanmonic sy
products.

Vethod of moasurenient

The output terminals of the cquipment shall be connected to o non-reactive Toad of 600 vhms,

The equipment shall be set o transmit call sequences, The unwanted spectral components in the aatput
stgnal shall be determined.

Limits

I'he unwanted spectral components shall fulfil the requirement i Figure XTH-2 (T R 34-01). 0 dB vefers

to the registered mean power output level

Testing of generated call sequences

The output of the equipment shall be connected to calibrated apparatus for decoding and printing out the
information content of the call sequences generated by the equipment (ef. paragraph 3.2.1).

The equipment shall be set to transmit varicus forms of digital selective calls appropriate for the equipment
concerned. The gencrated calls shall be analysed with the control apparatus for correct configuration of
the signal format. mcluding tme diversity.

VHE DSC ENCODER

Frequency error

Definition

The frequency error s the difference betvween the measured frequency and its nominal value.

Method of measurenient

The {requencies corresponding 1o B-stare and Yestate (CCIR Recommendation 493-30 Annex 1. para-
araph L4y shall be measured on the ouput terminal. The measurements shall be carried out under normal
test conditions (paragraph 38 and under extreme test conditions (parigraphs 391 and 392, apphed
simultaneously).

[iniiis

The frequency error. Tollowing after the svarming-up pertod (paragraph 2100 shall ot any time be within

Definiiion

Fhe ouput voltage s the audio voliage i

imies

v o
e ol
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Elitstream speed

Felnition

“Fhebit stream speed is the number of bits per second.

Mahod of measurement

“Fheequipment shall be set to transmit digital selective call of a known nominal duration.

T heduration of the call sequence shall be determined as the time ¢l dp\ 1g between 90% of the maximum
valie of the amplitude of the modulating envelope reached at the beginning of the first character. and at
theend of the last character of the sequence.

£oimits

Wilhin a tolerance corresponding to 30 parts in 10 the duration of the call sequence shall correspond to
thenominal modulation rate multiplied by the total number of bits in the sequence.

T he nominal modulation rate s 1,200 baud.

Uinwanted spectral components of the output signal

efmition

Ulnwanted spectral components are emissions on a {requency or frequencies which are outside the necessary
Bandwidth and the level of which may be reduced without affecting the corresponding transmission of
information. Unwanted spectral components include harmonic spectral components and intermodulation
products.

Method of measurement

T he output terminals of the equipment shall be connected to a non-reactive load of 600 ohms.

T heequipment shall be set to transmit a call sequence. The unwanted spectral components in the output
st gnal shall be determined.

L imits

T he unwanted spectral components shall fulfil the requirement in Figure XHI-3 (T/R 34-01). 0 dB refe

to the registered mean power output level.

Testing of generated call sequences

The output of the equipment shall be connected (o calibrated apparatus for decoding and printing out the
mlormation content of the call sequences generated by the equipment (¢f. paragraph 3.2.1.).

T he equipment shall be set to transmit various forms of digital selective calls appropriate for the equipment
concerned. The generated calls shall be analysed with the control apparatus for correct configuration of
the signal format. including time diversity.

MIEF/HEF RECEIVER WITH DSC DECODER

Geeneral

Tuing

ME/HE recetvers to be used for reception of digital selective calls shall be capable of being easily tuned
to the assigned (centre) frequency of the wanted DSC channel.

When frequency synthesizers are used, the maximum increment shall be 100 Hz

Fregueney stability

Following the warming-up period (paragraph ZAE().L the tuqumu error o Ri receivers to be used for
reception of digital selective calls shall at all times remain withine £ 1) Hz relative to the nominal [requency
ol the wanted channel.

Revceiver bandwidih

The bandwidth of the receiver shall be designed 1o cater for a channel spacing of 500 Hy.

(See Appendix 1)

Scanning facilities

ME/HE recetvers intended 1o be used for reception of digital selective calls may be provided with scanning

Six digital selective calling channels may be scanned in the same scanning sequence.

It shall be }mx«;ihlc for the operator to select which channels and the number of channels 1o be scanned.
At any time 1t shall be possible for the operator 1o select any of these scanned channels.
Allselected channels shall be scanned within 2 seconds, and the dwell tme on each channel shall be adequate

to allow detection of the dot patern which preceeds each digital selective call.

¢
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Viethod of nircasirenicns

Fhe vecetver mput terminal <hall he connmecied to the ariical antenna speaified in por

test stenal as descrihed i paragraph 3305
for receiving Trequencies o the bands 4153265 K and 1.6 M2 1o 28 M2

Ihe frequency of the west signal shall during the test pertodicathy be changed 10 Hy rebive 1o s nomial
virhue,

Ihe test shall be performed for a period of at least 8 hours and i such o munner that call sequences are
apphied. decoded and the output of the decoder registered at sufficiently short imtervals,

I'he svmbol error rate in the decoder output =shall be determined as deseribed m paragraph 3.4,

The measurements shall be carried out under normal test conditions (paragraph 3.8 and under extreme
est conditions (paragraphs 391 and 392, apphed simultancously).

Limirs

The symbol error rate in the decoded call sequences shall be 1210 or less,

Adjacent channel selectivity

Definition
Adjacent channel selectivity is defined as the suppression of an unwanted signall expressed as the symbol
error rate caused by the unwanted signal 11 the output from the decoder.

Method of measurement

The arrangements for applying the test sienals shall be in accordance with paragraph 3.6,

The wanted sienal shall be in accordance with paragraphs 331 and 3.3.4 The level of the wanted signal
shall be 20 dB/1 gV,

The unwanted signal shall be an unmodulated signal at the frequency -+ 500 Hz and then - 500 Hz relative
to the nominal frequency of the receiver (centre frequency). The level of the unwanted signal shall be
6O dBT pV.

The symbol error rate i the decoder outpust shall be determined as described in paragraph 3.4

[imiis

[he symbol error rate in the decoded call sequences shall be 1 10 7 or less,

Co-channel rejection

Definition
[he co-channel rejection is the ability of the receiver 1o receive a wanted signal o the presence of an
unwanted signal. both siegnals being on the wanted channel of the recetver.

Vierthod of nicasurenies

The arrangements for applving the test siormals shall be in accordance with paragraph

¢

Fhe wanted si
B 1 V. The unwanted signal shall be unmodulated with alevel of 14 dB TV oan the nomimal

onal shall be in accordance with paragraphs 3.3, 1 and 3,34, The level of the wanted signal
shall be 20d ' |
frequency of the recenver,
Fhe symbol error rate i the decoder ouput shall be determined as deserthed i paragraph 3.4
Limiis

wall he | 10 or Jess,

¥y iy ] v eyt iy s NN S N T
The S nhol error rate m the decoded call ~ CCPUCHIC S

On products SIS

thion response is defined as the repection o mtermod

CNLETIN

o1 Jevels and [recruencios. expressed as the svimbol error rate wlieh s praduced
{
1

ted stonals wi

by such conditons i the decoded call sequrence from o wanted signal,
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Method of measurenent

The signals applied to the recciver input shall be connected in accordance with paragraph 3.6.

The wanted signal shall be in accordance with paragraphs 3.3.1. and 3.3.4. The level of the wanted signal

shall be 20 dB/1 I pv.

The two unwanted signals are both unmodulated and at the same level of 70 dB/1 pV. Neither of the two

signals shall be at a frequency nearer 1o the wanted signal than 30 kHz (frequency combinations capable
TIY

o resulting in unwanted intermodulation products are given in CCIR Recommendation 332-3. section 6.4).
The symbol error rate in the decoder output shall be determined as described in paragraph 3.4.

Limits
The symbol ervor rate in the decoded call sequences shall be | < 107 or less.

hiterference rejection and blocking immunity

Definition
The interference rejection and blocking immunity is the ability of the receiver to discriminate between a
wanted signal and unwanted signals with frequencies outside the passband of the receiver.
Method of measurement

The wanted signal and an unmodulated unwanted signal shall be applied to the receiver input in accordance
with paragraph 3.6.
The wanted signal shall be in accordance with paragraphs 3.3.1. and 3.3.4. The level of the wanted signal
shall be 20 dB/T uVv.
For the frequencies in the range from 9 kHz to 2 GHz with the exception of the wanted channel and its
adjacent channels of the receiver (£ 4750 Hz) the level of the unmodulated unwanted signal shall be
9O dB/T pV.

The symbol error rate in the decoder output shall be determined as described in paragraph 3.4.

Limits
The symbol error rate in the decoded call sequences shall be 1= 107 or less.

Dynamic range

Definition

The dynamic range of the equipment is the range from the minimum to the maximum level of a radio

frequency input signal at which the symbol error rate in the output of the decoder does not exceed a specified

value.

Method of measurement

Actest signal in accordance with paragraphs 3.3.1. and 3.3.4. shall be applied to the receiver input. The level
of the test signal shall be 80 dB/1 V.

The symbol error rate in the decoder output shall be determined as deseribed in paragraph 3.4

Limits

The symbol error rate in the decoded call sequences shall be 1x 107 or less.

Conducted spuricus emissions

Definition

Conducted spurtous emissions are all internally generated signals conducted to the antenna terminal,
irrespective of the frequency.

Method of measurement

The recetver input is connected to the artificial antenna specified in paragraph 3.5 and the spurious
emission is measured. using a selective measuring instrument. The ran.s. value of any component of the
spurtous emission is then evaluated.

The measurement is made over the frequency range from 9 kHyz 10 2 GHy,

Limiis

The power of any discrete frequency component shall not exceed | nW,

Verification of correct decoding of various types of digital selective calls

The mput terminal of the equipment shall be connected 1o a calibrated apparatus for generation of digital

selective call signals (¢f paragraph 3.2.2.).

Various types of digita] selective calls in accordance with CCIR Recommendation 493-3 and relevant for

the equipment w nder test shall be apphied to the equipment.
The decoded call sequences at the emmuz of the equipment shall be examined.

Fdition of Seple
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boorder 1o provide protection g
recenver. there shall be o DO path from the

SHE RECEIVER WITH DSC DECODER

Sensitivity

Definition
Ihe calbing senstuvity of the receiver s a defined REF-signal fevel ar which the recoiver gives wosvmbol error
rate better than or cqual to o defined value.

Viethod of measurenient

Ihe recerver mput terminal shaldl be connected 1o the araficial antenna specified i paraeoraph 3.5 ¢ ni A
i E

test stenal as deseribed in paragraph 3.3 shall be applied. The fevel of the test signal shall be 6 R
for recerving trequencres m the bands 156.023-162.025 Mz

Tl wfuqm ney of the test sienal shall during the test periodically be changed £ 1.5 KMy relative 1o 1ts nominal
atue.

Fhe test shall be pcr formed !m‘ aperiod of at least 8 hours und m such o manner that call sequences ure

apphied. decoded and the output of the decoder registered at sufficiently short mervals

The symbol error rate in the dcmdcr outpu t shall be determined as deseribed v paragraph 3.4

The measurements she H be carried out under normal test conditions (paragraph 3.8 and under extreme

test conditions (paragraphs 3.9 1 and 3.9.2. applied simultaneousty).

Limirs

The symbol error rate in the decoded call sequences shall be T+ 107 or less,

Adjacent channel selectivity

Definition

Adjaeent channel selectivity is defined as the suppression of an unwanted signal. expressed as the symbol
error rate caused by the unwanted signal in the output from the decoder.

Wethod of measurement

Ihe arrangements for applving the test signals shall be i accordance with paragraph 3.6,

Fhe wanted signal shall be in accordance with paragraphs 3.3 1 and 3.3.5 The fevel of the wanted signal

shall be + 3 dB 1 uV.

The unwanted signal shall be tuned o the centre frequency of the upper adjacent channel and be modulated
with w 400 Hr tone to o frequency deviauon of 3 kHzo The level of the unwanted signal shall be
7y : ’
3dABT v,
The symbol error vate mthe decoder owput shall be determined as deseribec ‘
The measurement shall be repenred with the unwanted signal tuned o the contre requency of the Tower
adjacent channel

e decoded call SCUTnUes s
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Muhod of measurement

The two input signals shall be connected to the receiver in accordance with paragraph 3.6.

“The ‘&dﬂ{Ld signal shall be in accordance with paragraphs 3.3.1. and 3.3.5. The level of the wanted signal
shall be +3 dB/1 pV.

“The unw;mtad signal shall be tuned to the same nominal frequency as for the wanted signal and modulated
2400 Hz to a frequency deviation of 3 kHz. The level of the unwanted signal shall be -5 dB/1 pV.
“The symbol error rate in the decoder output shall be determined as described in paragraph 3.4,

“The measurement shall be repeated for displacements of the unwanted signal of up to + 3 kHz relative to
thenominal frequency of the wanted signal.

Limity
“The symbol error rate in the decoded call sequences shall be [ x 107 or less.

Entermodulation response

Dielinition

“The intermodulation response is defined as the rejection of intermodulation products originating from two
unwanted signals with given levels and frequencies, expressedd as the symbol error rate which 1s produced
by such conditions in the decoded call sequence from a wanted signal.

Method of measurement

“The signals applied to the receiver input shall be connected in accordance with paragraph 3.6.

“Fhe wanted signal shall be in zu‘,umah inee with paragraphs 3.3.1. and 3.3.5. The level of the wanted signal
shall be -+3 dB/I pV.

“Two unwanted signals shall be applied. each of a level of + 68 dB/I uV.

One of the unwanted signals shall m unmodulated, the other shall be modulated at 400 Hz to a fr
deviation of 3 kHz. The frequencies of the unwanted signals shall be 25 kHz and 50 kHz. respectivel
the nominal frequency of the wanted signal.

“The symbol error rate in the decoder output shall be determined as described in paragraph 3.4.
“The measurement shall be repeated with the two unwanted signals adjusted to 25 kHz and 50 kHz,
respectively, below the nominal frequency of the wanted signal.

equency
y. above

Zimits
The symbol error rate in the decoded call sequence shall be 1 x 107 or less.

Sspurious response and blocking immunity

Definition

The spurious response and blocking immunity is the ability of the receiver to discriminate between a wanted
signal and an unwanted signal with frequencies outside the passband of the recetver.

Method of measurement

The signals applied to the receiver input shall be connected 1n accordance with paragraph 3.6.

The wanted signal shall be in accordance with paragraphs 3.3.1. and 3.3.5. The level of the wanted signal
shall be +3 dB/1 pV.

The unwanted signal shall be unmodulated at a level of +93 dB/1 pV.

For blocking test the frequency of the unwanted signal shall be varied between — [0 MHz and —1 MHz
and also between + 1 MHz and + 10 MHz relative (o the nominal {requency of the wanted signal,

For search of spurious responses the frequency of the unwanted signal shall be varied over the range 9 kHz
1o 2 GHz with the exception of the channel of the wanted sigrnal and its adjacent channels. Where spurious
responses occur, the level of the unwanted signal shall be reduced to 73 dB/1 uV.

The symbol error rate in the decoder output shall be determined as deseribed in paragraph 3.4.

Limits

The symbol error rate in the decoded call sequence shall be 1% 107 or Jess.

Amplitude characteristic of receiver Hmiter

Definition

The amphitude characteristic of the receiver limiter is the ability of decoding received signals correct at
different levels of the radio-frequency mput signal.

Vivihod of measurement

Atestsignal inaccordance with paragraphs 3.3.1. and 3.3.5. s hall be applied to the recerver input. The level
ot the test signal shall be varied over the range from 0 dB/p 'V to 100 db gz\.

The symbol error rate in the decoder output shall be derermined as deseribed in paragraph 3.4

Lintlls

The symbol error rate in the decoded call seguence shall be 1< 107 or less,
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Conducted spurious emissions

Definition

internaelly generated signals conducted (o the antenna termial,

Conducted spurious emissions are
rrespective of the frequency.

Viethod of measurenmens

The recerver imput 18 connected 1o the artificiad antenna specified In paragraph 3.3 and the spurious
emission is measured. using a selective measuring instrument. The rmes, vihue of any component of the
spurious emission 1s then evaluated.

The measurement is made over the frequency range from 9 kHz 0 2 GHz

Limits
The power of any discrete frequency component shall not exceed 2 nW.

Verification of correct decoding of various types of digital selective calls

The input terminal of the equipment shall be connected to a calibrated apparatus for generation of digital
selective call signals (¢f. paragraph 3.2.2.).

Various types of digital selective calls in accordance with CCIR Recommendation 493-3 und relevant for
the equipment under test shall be applied 1o the equipment.

The decoded call sequences at the output of the equipment shall be examined.

When recetver measurements are made by use of a printer or a computer. a check shall be made to ensure
accordance between printer output and display unit.

MF/HF DSC DECODER

Interface for scanning

If the MF'HF DSC decoder is intended to be used with an MF/HF receiver for reception of digital selective
calls with facilities for scanning 6 digital selective calling channels (see paragraph 8.1.4.). the decoder shall
fulfil the following requirements:

The decoder shall provide a suitable signal to stop the scanning process automatically only on detection
of a 100 baud dot pattern.

The decoder shall provide a suitable signal to restart the scanning process after receipt of a DSC call or.
during the reception of a DSC call which is not addressed to the ship. as soon as it is recognized as not
being addressed to the ship.

Dynamic range

Definition

The dynamic range of the ecquipment is the range from the minimum to the maximum level of an audio
frequency input signal at which a message is correctly decoded.

Method of measurement

A test signal as deseribed i paragraphs 3.3.1. and 3.3.2. shall be applied to the input terminal of the
equipment. The level of the test signal shall be varied over the range 0.775 volts = 10 dB.

If the equipment 1s provided with a preset control for adjustment 1o different input levels. this shall he set
to correspond to the input level for which the equipment is designed (see paragraph 2.1.4.).

The centre frequency of the test signal shall during the test periodically be changed 1o a value =20 Hz
refative 1o its nominal value.

The symbol error rate in the decoder output shall be determined as described in paragraph 3.4

The measurement shall be carried out under normal test conditions (puragraph 3.8.) and under extreme test
conditions {paragraphs 3.9.1. and 3.9.2. applied simultaneously).

Limrs

Within the stated voltage range the message shall be correctly decoded.

Edition of June 1, 1993
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10.3. Verification of correct decoding of various types of digital selective calls

The input terminal of the equipment shall be connected to a calibrated apparatus for generation of digital
selective call signals (cf. paragraph 3.2.2.).

Various types of digital selective calls in accordance with CCIR Recommendation 493-3 and relevant for
the equipment under test shall be applied to the equipment.

The decoded call sequences at the output of the equipment shall be examined.

When receiver measurements are made by use of a printer or a computer, a check shall be made to ensure
accordance between printer output and display unit.

. MF/HF DSC DECODER

1.1 Dynamic range

11.1.1.  Definition
The dynamic range of the equipment is the range from the minimum to the maximum level of an audio
frequency input signal at which a message is correctly decoded.

11.1.2.  Method of measurement
A test signal as described in paragraphs 3.3.1. and 3.3.3. shall be applied to the input terminal of the
equipment. The level of the test signal shall be varied over the range 0.775 volts =10 dB.
If the equipment is provided with a preset control for adjustment to different input levels, this shall be set
to correspond to the input level for which the equipment is designed (see paragraph 2.1.4.).
The centre frequency of the test signal shall during the test periodically be changed to a value =10 Hz
relative to its nominal value.
The symbol error rate in the decoder output shall be determined as described in paragraph 3.4.
The measurement shall be carried out under normal test conditions (paragraph 3.8.) and under extreme test
conditions (paragraphs 3.9.1. and 3.9.2. applied simultaneously).

11.1.3. Limits
Within the stated voltage range the message shall be correctly decoded.

11.2. Verification of correct decoding of various types of digital selective calis
The input terminal of the equipment shall be connected to a calibrated apparatus for generation of digital
selective call signals (cf. paragraph 3.2.2.).
Various types of digital selective calls in accordance with CCIR Recommendation 493-3 and relevant for
the equipment under test shall be applied to the equipment.
The decoded call sequences at the output of the equipment shall be examined.
When receiver measurements are made by use of a printer or a computer, a check shall be made to ensure
accordance between printer output and display unit.

Fdition of June 1, 1993
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Appendix 1
RECEIVER SELECTIVITY PERFORMANCE

of a frequency deviation relative
should be as specified below:

Tt1s suggesid that the attenuation and the passband of the receiver as a function «
to the norsmal frequency F . measured after the final frequency conversion stage,
Passband buween — 6 dB points shall be min. 250 Hz (the minimum necessary bandwidth of an FIB stignal with
a shift of 17 Hz and a modulating rate of 100 baud is 270 Hzy.

Attenuationmin. 30 dB at F| +380 Hz.

Attenuationmin. 60 dB at F_ + 550 Hz.
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