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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GLOBAL MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS) —
Part 12: Survival craft portable two-way VHF radiotelephone apparatus —

Operational and performance requirements, methods of
testing and required test results
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FOREWORD

EC (International Electrotechnical Commission) is a worldwide organization for standardization cd
htional electrotechnical committees (IEC National Committees). The object* of the IEC is to
ational co-operation on all questions concerning standardization in the,electrical and electronic f
bnd and in addition to other activities, the IEC publishes Internatiohal/Standards. Their prepd
sted to technical committees; any IEC National Committee interestéd in the subject dealt

ipate in this preparatory work. International, governmental and_non-governmental organization
he IEC also participate in this preparation. The IEC collaborates clesely with the International Org
btandardization (ISO) in accordance with conditions detetmined by agreement between

izations.

formal decisions or agreements of the IEC on techdqical matters express, as nearly as pos
ational consensus of opinion on the relevant subjects ‘since each technical committee has repre
all interested National Committees.

ocuments produced have the form of recommendations for international use and are published in
ndards, technical reports or guides and they are accepted by the National Committees in that sen

Her to promote international unification,]dEC National Committees undertake to apply IEC Intg
ards transparently to the maximum “extent possible in their national and regional standa
bence between the IEC Standard and) the corresponding national or regional standard shall b
hted in the latter.

EC provides no marking procedure to indicate its approval and cannot be rendered responsibl
ment declared to be in conformity with one of its standards.

tion is drawn to the possibility that some of the elements of this International Standard may be th
ent rights. The IEC shall*not be held responsible for identifying any or all such patent rights.

ional Standard-IEC 1097-12 has been prepared by IEC technical commit
e navigationtand radiocommunication equipment and systems.

t of thissstandard is based on the following documents:
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P subject

ee 80:

EDIS Report on \/nting

80/126/FDIS 80/136/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting i

ndicated in the above table.

Annexes A and B form an integral part of this standard.

Annex C is for information only.

The French version of this standard will be issued separately.
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GLOBAL MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS) -
Part 12: Survival craft portable two-way VHF radiotelephone apparatus —

1 Sco

Operational and performance requirements, methods of
testing and required test results

pe

This part of IEC 1097 specifies the minimum performance requirements, technical charac-
teristics and methods of testing with required test results of survival craft portable two-way
radiotelephone apparatus as required by chapter Il of the 1988 amendments to the 1974
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b. When a requirement in this standard is different from IEC 945, the requiremen
d shall take precedence.

andard incorporates the applicable parts of the performance requirements incl
psolution A.809(19) annex 1 and the technical characteristics incldded in ITU N
U-R M.542-1, and takes account of the general requirements) contained
ion A.694(17), and conforms with the ITU Radio Regulations where applicable.

E — All text of this standard, whose wording is identical to that in IMO Resodlutions A.809(19) and A
TU-R M.489-2 is printed in ijtalics and the Resolution/Recommendation and paragraph num
hted in brackets.

mative references

lowing normative documents contain provisiens which, through reference in th
te provisions of this part of IEC 1097. Atdhe time of publication, the editions in
lid. All normative documents are subjéect to revision, and parties to agreements
part of IEC 1097 are encouraged:to investigate the possibility of applying th

s of currently valid InternationakStandards.
D: 1989, Degrees of protection provided by enclosures (IP code)

b: 1994, Marine navigational equipment — General requirements — Methods of|
uired test results

ernational Conyvention for the Safety of Life At Sea (SOLAS): 1974, as amends
S) — Chapter'\H}: Life-saving appliances and arrangements

psolution A.694(17): 1991, General requirements for shipborne radio equipment
he global maritime distress and safety system (GMDSS) and for electronic navigation
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bers are
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edition of the normative documents-indicated below. Members of IEC and ISO maintain

testing

d 1988

forming
al aids

esolution A.809(19): 1995, Performance standards for survival craft two-wé

y VHF

radiotelephone apparatus

ITU Radio Regulations: 1995, Appendix S3: Table of maximum permitted spurious emissions
power levels

ITU Radio Regulations: 1990, Appendix 18: Table of transmitting frequencies in the band 156 —
174 MHz for stations in the maritime mobile service

ITU-R M.489-2: 1995, Technical characteristics of radiotelephone equipment operating in the
maritime mobile service in channels spaced by 25 kHz

ITU-R M.542-1: 1982, On-board communications by means of portable radiotelephone equipment
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3 Performance requirements

3.1 Introduction

Performance requirements described in this clause are specified by referring to IMO
Resolutions and ITU Recommendations. In addition to meeting performance requirements in
this clause, the equipment shall comply with the technical characteristics contained in clause 4
of this standard.

3.2 General

3.2.1 (A.809(19) 1/2.1) The equipment shall be portable and capable of being used for on-
scene lcommunication between survival craft, between survival craft and ship and- Hetween
survival craft and rescue unit. It may also be used for on-board communications when- ¢apable
of operating on appropriate frequencies.

3.2.2 (A.809(19) 1/2.3) The equipment shall:
1) be capable of being operated by unskilled personnel;

2) be capable of being operated by personnel wearing gloves as''specified for immersion
suit$ in regulation 33 of chapter 11l of the SOLAS 1974 Conventien;

3) be capable of single-handed operation except for channelsé€lection;
9) be of small size and light weight;

10) |be capable of operating in the ambient noise level likely to be encountered on board
shipls or survival craft;

11) |have provisions for its attachment to the c¢lothing of the user, including the immersion
suit)jand

12) |be resistant to deterioration by prolonged exposure to sunlight.

3.2.3 (A.809(19) 1/2.3.13) The equipmént shall be either of a highly visible yellowforange
colour pr marked with a surrounding yéllow/orange marking strip.

3.3 General requirements
3.3.1 Composition
(A.809(19) 1/2.2) The equipment shall comprise at least:

1) an integral transmitter/receiver including antenna and battery;
2) an integrahcontrol unit including a press-to-transmit switch;
3) an internal microphone and loudspeaker.

3 3 2 AP NPy aaclindiaatar
I CUNrvio arruaiimiuic atvuro

3.3.2.1 (A.809(19) 1/4.1) An on/off switch shall be provided with positive visual indication that
the radiotelephone is switched on.

3.3.2.2 (A.809(19) 1/4.2) The receiver shall be provided with a manual volume control by
which the audio output may be varied.

3.3.2.3 (A.809(19) 1/4.3) A squelch (mute) control and channel selection switch shall be provided.

3.3.2.4 (A.809(19) 1/4.4) Channel selection shall be easily performed and the channels shall
be clearly discernible.

3.3.2.5 (A.809(19) 1/4.5) Channel indication shall be in accordance with appendix 18 of the
Radio Regulations.
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3.3.2.6 (A.809(19) 1/4.6) It shall be possible to determine that channel 16 has been selected
in all ambient light conditions.

3.3.3 Antenna

(A.809(19) 1/9) The antenna shall be vertically polarized and, as far as practicable, be
omnidirectional in the horizontal plane. The antenna shall be suitable for efficient radiation and
reception of signals at the operating frequency.

3.3.4 Safety precautions

3.3.4.1 tA-809{9} H/6)y—Fhe—eguipment-shallnoi-bedamaged-by—theeffectof-open—circuiling

COCToTTTeTTt Toc ooty

or short-circuiting the antenna.

3.3.4.2|(A.809(19) 1/2.3.8) The equipment shall have no sharp projections which 'could damage
survival craft.

3.3.5 [Frequency bands and channels

3.3.5.1|(A.809(19) 1/3.1) The two-way radiotelephone shall be capable of operation|on the
frequency 156,800 MHz (VHF CH 16) and on at least one additional_.thannel.

3.3.5.2|(A.809(19) 1/3.2) All channels fitted shall be for single-frequency voice communicatipn only.

3.3.5.3|(A.809(19) 1/3.3) The class of emission shall Be\G3E to comply with appendix 19 of
the Radlio Regulations.

3.3.6 Marking and identification

(A.809(19) 1/13) In addition to the items specified in resolution A.694(17) on general fequire-
ments,|as detailed in IEC 945, the following shall be clearly indicated on the exteriof of the
equipment:

1) brief operating instructions;
2) elxpiry date for the primary batteries.

3.3.7 Warming-up period

(A.809(19) 1/5) The equipment shall be operational within 5 s of switching on.

3.3.8 AHower supply

3.3.8.1|(A.809(19) 1/12.1) The source of energy shall be integrated in the equipment and may
be replpceable by the user. In addition, provision may be made to operate the equipment using
an extdrnal saurce of electrical energy

3.3.8.2 (A.809(19) 1/12.2) Equipment intended for the source of energy to be user
replaceable shall be provided with a dedicated primary battery for use in the event of a distress
situation. This battery shall be equipped with a non-replaceable seal to indicate that it has not
been used.

3.3.8.3 (A.809(19) 1/12.3) Equipment intended for the source of energy to be non-user-
replaceable shall be provided with a primary battery. The portable two-way radiotelephone
equipment shall be equipped with a non-replaceable seal to indicate that it has not been used.

3.3.8.4 (A.809(19) 1/12.4) The primary battery shall have sufficient capacity to ensure 8 h
operation at its highest rated power with a duty cycle of 1: 9. The duty cycle is defined as 6 s
transmission, 6 s reception above squelch opening level and 48 s reception below squelch
opening level.
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3.3.8.5 (A.809(19) 1/12.5) Primary batteries shall have a shelf life of at least 2 years and if
intended to be user replaceable shall be of a colour or marking as defined in 3.2.3.

3.3.8.6 (A.809(19) 1/12.6) Primary or secondary batteries not intended for the use in the
event of a distress situation shall be of a colour or marking so that they cannot be confused
with batteries intended for such use.

3.4 Environmental requirements

3.4.1 (A.809(19) 1/11) The equipment shall be so designed as to operate over the tem-
perature range -20 °C to +55 °C. It shall not be damaged in stowage throughout the
temperature range —30 °C to + 70 °C.

3.4.2 (A.809(19) 1/2.3.4) The equipment shall withstand drops on to a hard surface|from a
height pf 1 m.

3.4.3 (A.809(19) 1/2.3.5) The equipment shall be watertight to a depth of 1 m for at’least 5 min.

3.4.4 (A.809(19) 1/2.3.6) The equipment shall maintain watertightness~when subjected to a
thermal shock of 45 °C under conditions of immersion.

3.4.5 (A.809(19) 1/2.3.7) The equipment shall not be unduly affected by seawater or oil or|both.

3.5 Electromagnetic compatibility

The equipment shall comply with the EMC requirementsvspecified in resolution A.694(17), as
detailegl in IEC 945.

4 Technical characteristics

4.1 Geéneral

The equipment shall be designed to.operate satisfactorily with a channel separation of |25 kHz
in accoydance with appendix 18 of the Radio Regulations.

4.2 Class of emission and modulation characteristics

4.2.1 (M.489-2/1.1.1 and.$3)" The class of emission shall be G3E (frequency modulation with a
pre-emphasis characteristic of 6 dB/Octave).

4.2.2 (M.489-2/1.152)" The necessary bandwidth shall be 16 kHz.

4.3 Transmitter

4.3.1 (\/|.489-§/l.2.l) The frequency tolerance for ship station transmitters shall not |exceed
10 partsTm 10 Forpracticat reasons, the frequency error shattbe within 1,5 KHZ.

4.3.2 (A.809(19) 1/7) The effective radiated power shall be a minimum of 0,25 W. Where the
effective radiated power exceeds 1 W, a power reduction switch to reduce the power to 1 W or
less is required. When this equipment provides for on-board communications, the output power
shall not exceed 1 W on these frequencies.

4.3.3 The frequency deviation corresponding to 100% modulation shall approach +5 kHz as
nearly as practicable.

4.3.4 (M.489-2/1.2.5) The upper limit of the audiofrequency band shall not exceed 3 kHz.
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4.3.5 (M.489-2/1.2.2) Spurious emissions on discrete frequencies, when measured in a non-
reactive load equal to the nominal output impedance of the transmitter shall be in accordance
with the provisions of Appendix 8 of the Radio Regulations. The power of any conducted
spurious emission on any discrete frequency shall not exceed 0,25 pW.

4.3.6 (M.489-2/1.2.6) The cabinet radiated power shall not exceed 25 puW. In some radio
environments, lower values may be required. The equipment shall meet the requirements of
IEC 945 for radiated interference.

4.4 Receiver

4.4.1 (A.809(19) 1/8.1) The sensitivity of the receiver shall be equal to or better than 2 uVv
e.m.f. for a SINAD ratio of 12 dB at the output.

4.4.2 (A.809(19) 1/8.2) The immunity to interference of the receiver shall be ,such that the
wanted signal is not seriously affected by unwanted signals.

4.4.3 (A.809(19)1/10.1) The audio output shall be sufficient to be heard in ‘the ambient noise
level likely to be encountered on board ships or in a survival craft.

4.4.4 (A.809(19) 1/10.2) In the transmit condition the output of the re¢eiver shall be muted.
4.4.5 (M.489-2/1.3.2) The adjacent channel selectivity shall be ‘atfeast 70 dB.

4.4.6 (M.489-2/1.3.3) The spurious response rejection ratio shall be at least 70 dB.
4.4.7 (M.489-2/1.3.4) The radio frequency intermodulation’ response ratio shall be at least 65|dB.

4.4.8 (M.489-2/1.3.5) The power of any conducted\spurious emission measured at the antenna
termingls shall not exceed 2,0 nW at any discretéfrequency.

5 Methods of testing and required testresults

Enviromental tests shall be carried:out before tests to verify whether the equipment unger test
(EUT) meets all technical requirements. Where electrical tests are required, these ghall be
done using the normal test valtage as specified in IEC 945 unless otherwise stated.

In eacH] test item indicated below, the related requirement can be identified by referring to the
text with subclause number in brackets.

5.1 T@4st conditions

For field méasurements and performance checks to this standard, the EUT shall be opefational
on chanpnelA17.

5.1.1 Normal and extreme test conditions

Tests shall be made under normal test conditions and also, where stated, under extreme test
conditions as specified in IEC 945, of dry heat and the upper limit of supply voltage applied
simultaneously and low temperature and the Ilower limit of supply voltage applied
simultaneously.

5.1.2 Test power source

During each test the EUT shall be supplied from a test power source, capable of producing
normal and extreme test voltages. For the purpose of tests, the voltage of the power source
shall be measured at the input terminals of the EUT. During tests, the power supply voltages
shall be maintained within +3 % relative to the voltage level at the beginning of each test.
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The test power source shall only be used in measurements where the use of the test power
source is mutually agreed between manufacturer and test house. In the event of any
discrepancy, results obtained using the batteries shall take precedence over results obtained
using the test power source.

5.1.3 Procedure for tests at extreme temperatures

For tests at low temperature, the EUT shall be placed in the test chamber and left until thermal
equilibrium is reached and shall then be switched to stand-by or receive position for 5 s after
which the EUT shall meet the requirements of this standard.

5.1.4 Performance check

5.1.4.1| Definition

The pefformance check means a shortened form of the test required by the relevant standard
under rformal test conditions, such as could normally be carried out in no more.than 15 min.

5.1.4.2| Method of measurement

After epch environmental test a performance check shall be made,” which shall inclyde the
followirg:

— the transmitter frequency error to 5.4.1.2 and the ,olfput power of the transmjitter to
5.4.8.2 (high power only); and

— the receiver maximum usable sensitivity to 5.5.32.
5.1.4.3| Results required

The frequency error shall be less than +1,5 kHz, the carrier power shall be not legs than
0,25 W|and the receiver sensitivity shall he’better than 12 dBuV.

5.1.5 Environmental tests
Envirofmental tests are intended.to assess the suitability of the construction of the EUT for its

intenddd physical conditions of-use. After environmental tests, and, if specified also dufing the
test, the EUT shall comply.with the requirements of a performance check.

Envirofmental tests, shall be carried out before any other tests. Where electrical tejsts are
requirefd, these shallxbe done with the normal test voltage unless otherwise stated.

Environmentaltests shall be carried out in the following order.

5.1.5.1|_Drop test

This test simulates the effects of a free fall of the EUT onto the deck of a ship resulting from
mishandling.

The drop test shall be performed as specified in IEC 945.

During the test the equipment shall be fitted with a suitable set of batteries and its antenna, but
it shall be switched off.

At the end of the test the EUT shall be subjected to a performance check and shall then be
examined for damage. The findings shall be noted in the test report.
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Thermal shock

This test determines the ability of the EUT to function correctly after sudden immersion in water

from st

orage at high temperature.

The EUT shall be placed in an atmosphere of +65 °C + 3 °C for 1 h. It shall then be immersed
in water at +20 °C = 3 °C to a depth of 100 mm + 5 mm, measured from the highest point of the
equipment to the surface of the water, for a period of 1 h.

At the end of the test the EUT shall be subjected to a performance check and shall then be
examined for damage and for unwanted ingress of water. The findings shall be noted in the test

report.

Followi

Ng the examination, the EUT shall be resealed in accordance with manufa

instructfions. Alternatively, if there are no external signs of unwanted ingress, of w3

interna

examination of the EUT which involves disturbance to seals may be carried out

envirorimental tests have been completed.

5.1.5.3

This te

Immersion test

5t simulates the effects of water pressure on the EUT which although not desi

cturer’s
ter, an
after all

jned to

float may experience a temporary immersion in water.
The EUT shall be subjected to the test corresponding to IEC 529, table Ill, second character-
istic numeral 7. The test shall be carried out by complétely immersing the EUT in water|so that

the foll

-t

bwing conditions are satisfied:

e highest point of the EUT is located 1. m'below the surface of the water;

— the duration of the test is 5 min; and

— the water temperature does not differ-from that of the equipment by more than 5 °

At the

end of the test the EUT shall'be subjected to a performance check and shall 1

examined for damage and for unwanted ingress of water. The findings shall be noted in

report.

Followi

ng the examinationy'the EUT shall be resealed in accordance with manufa

instructions. Alternatively/ if there are no external signs of unwanted ingress of w3

interna

examination,ofthe EUT which involves disturbance to seals may be carried out

environimental testSthave been completed.

5.1.5.4

Dry heat cycle

N
L.

hen be
the test

cturer’s
ter, an
after all

The dry heat cycle test shall be performed as specified in IEC 945.

5.1.5.5

The da

5.1.5.6

Damp heat cycle

mp heat cycle test shall be performed as specified in IEC 945.

Low temperature cycle

The low temperature cycle test shall be performed as specified in IEC 945.

5.1.5.7

Vibration

The vibration test shall be performed as specified in IEC 945.
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Oil resistance test

The EUT shall be immersed at a temperature of +19 °C £ 1 °C for 3 h in mineral oil of the
following specification:

Anili
Flas
Visc

ne point: 120°C +5 °C
h point:  minimum 240 °C
osity: 10-25 cSt at 99 °C.

The following oil may be used:

At the
structu

5.1.5.9

The EU

STM oll number I,
STM oil number 5, or

$0 oil number 1.

bnd of the test the EUT shall be cleaned and examined for deteriofation of the ¢
e. The findings shall be noted in the test report.

Solar radiation test

T shall be placed in the test enclosure on a suitable support and exposed conti

to a simulated solar radiation source as specified in annex.B,for 80 h.

At the
structu

5.1.5.1

bnd of the test the EUT shall be cleaned and .examined for deterioration of the 6
e. The findings shall be noted in the test report:

D Mould growth and corrosion test

The mlanufacturer shall produce evidence that the components, materials and

employ

5.1.6
Any re

checke
documyg

5.2 G
5.2.1

The so

ed in the equipment satisfy the mould growth and corrosion tests.

Unspecified test conditions
juirement in clauses 3 and 4 for which no test is specified in this clause 5 s

d by inspection ef\xthe equipment, the manufacturing drawings or other 1
pnts. The result of the inspection shall be stated in the test report.

bneral condjtions of measurement
\rrangements for test signals applied to the receiver input

irce of test signals for application to the receiver input shall be connected in suc

xternal

huously

xternal

inishes

hall be
elevant

N a way

that the

mnedance nresented tothe receiver innutis 50 O irresnective of whothar onae
HRpeaahcepresehiteatotheteceeHpuitsod=—iHespecthiye—-owetherohe

Dr more

signals are applied to the receiver simultaneously. The level of the test signals shall be
expressed in terms of the electromotive force (e.m.f) at the terminals to be connected to the
receiver. The nominal frequency of the receiver is the carrier frequency of the selected

channe

5.2.2 Receiver squelch facility

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

5.2.3 Normal test modulation

For normal test modulation, the modulating frequency shall be 1 kHz and the frequency
deviation shall be £3 kHz. The test signal shall be substantially free from amplitude modulation.
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5.2.4 Atrtificial antenna

When tests are carried out with an artificial antenna, this shall be a non-reactive, non-radiating
50 Q load. For these tests the equipment integral antenna shall be substituted by suitable
means for connecting the artificial antenna.

5.2.5 Arrangements for test signals applied to the transmitter input

For the purpose of this standard, the transmitter audiofrequency modulation signal shall be
supplied by a generator to an interface connected to the microphone input and this interface
shall be provided by the manufacturer.

5.2.6 Test channels
Unless|otherwise stated, tests to this standard shall be made on channel 16 (156,8-MHz).
Field measurements and performance checks shall be made on channel 17.
5.2.7 Measurement uncertainty
Maximuim values of absolute measurement uncertainties shall be as follows:
RFE freqUENCY oovniiii e N +1 x 10-7
RE DOWET oo e e +0,75 dB
Maximum frequency deviation:

- within 300 Hz to 6 kHz of audiofrequency ..ou..oviviiiiennnnne. +5 %

— within 6 kHz to 25 kHz of audiofrequencys, .. ....c.c.ccoevvvnviineennn. +3dB
Dev{ation Imitation ...........ccooiviiini A e 5%
Adjgcent channel POWEr ........oovuviiicid@i e +5dB
Conpucted spurious of transmitter a...o.oocoeiiiiiiiiii e +4 dB
AUd|0 OULPUL POWET oeeiiiiiiiieee N e +0,5 dB
Amglitude characteristic of receiver limiter ............ccooviiiiiiiinnn. +1,5dB
Sen§itivity at 20 dB SINAD ...ooviiiii e +3 dB
Confucted emission Of\PECEIVET .......cocviiiiiiiiiiiii e +3dB
Twolsignal mMeasurBMeENt .......cooiiiiiiiii e +4 dB
Thrge-signal MEASUrEMENT ........cvviiiiii e +3dB
Rad]ated enilission of transmitter ..........cccooviviiiiiiiiici e, +6 dB
Rad]ated emission of reCeiVer ..o +6 dB
Receiver desensitization at duplex operation +05dB
Transmitter transient time ... ... +20 %
Transmitter transient freqQUENCY........covvviiii i +250 Hz

5.3 (3.3.8) Power supply
5.3.1 Definition

For the purpose of the conformance test the power supply shall be deemed to be the integrated
source of energy for the EUT which shall be a primary battery.
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5.3.2 Method of measurement
5.3.2.1 (3.3.8.4) Capacity
The equipment with an unused primary battery shall be tested in accordance with the duty cycle

specified in 3.3.8.4 to verify compliance with the capacity requirements of 3.3.8.4 under
extreme low temperature conditions.

5.3.2.2 (3.3.8.5) Expiry date

The manufacturer shall declare the expiry date of the battery which shall be at least 2 years
under stowage temperature conditions.

5.3.2.3| (3.3.8.5, 3.3.8.6) Colour

By inspection.

5.3.3 Required results
a) Capacity
The|capacity requirements of 3.3.8.4 shall be met.
b) Ekpiry date

The|EUT or primary battery as applicable shall bear a-label indicating the expiry date of the
battéry, which shall be no more than the declared shglflife.

c) Cplour

The| primary battery for use in the event.of“a distress situation shall have a cqlour or

marking as defined in 3.2.3. Other batteries shall have a colour or marking so that they

cannot be confused with the primary battery.
5.4 Trnansmitter

The pefformance requirements .and' technical characteristics of this standard shall be erified
according to the test procedurés;described below.

5.4.1 (4.3.1) Frequency-error
5.4.1.1| Definition

The fréquency~error is the difference between the measured carrier frequency gnd the
assigned frequerncy.

5.4.1.2| ‘Method of measurement

The carrier frequency shall be measured in the absence of modulation with the transmitter
connected to an artificial antenna. The measurement shall be carried out under normal test
conditions and extreme test conditions as defined in IEC 945, of dry heat and the upper limit of
supply voltage applied simultaneously and low temperature and the lower limit of supply
voltage applied simultaneously.

5.4.1.3 Results required

The frequency error shall be within £1,5 kHz.
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5.4.2 (4.3.2) Effective radiated power

5421

Definition

The effective radiated power (e.r.p.) is the power radiated in the direction of the maximum field
strength under specified conditions of measurement, in the absence of modulation.

5.4.2.2

Method of measurement

On a suitable test site the EUT shall be placed at a height of 1,5 m on a non-conducting
support and in the configuration closest to normal use as declared by the manufacturer.

A test

ntenna shall be oriented for vertical polarization and the length of the test anten

be chopen to correspond to the frequency of the transmitter. The output of the tesi§
shall b¢ connected to a measuring receiver.

The trgnsmitter shall be switched on, with the power reduction switch (when provided

maxim
frequen

The su
is recei

The EU4
detectd

The EU
orienta

m position, without modulation and the measuring receiver shall be tuned
cy of the transmitter of the EUT. The test shall be conducted using channel 17.

pstitution antenna shall be raised and lowered to ensure that the maximum sign
ved.

T shall then be rotated through 360° in the horizental plane until the maximum
d by the measuring receiver. The maximum sigdaMevel shall be recorded.

T shall be replaced by a suitable substitution-antenna. The substitution antenna

to corrg¢spond to the frequency of the transmitter of the EUT. The substitution antenna s

conned

The ing
sensitiy

The teq

The ing
detecte
effectiy
of the 1

The ing
change

ted to a calibrated signal generator,

ut attenuator setting of the measuring receiver shall be adjusted in order to incre
ity of the measuring receivet.

t antenna shall be raised’and lowered to ensure that the maximum signal is rece

ut signal to the substitution antenna shall be adjusted to the levels that produce
d by the measuring receiver, that are equal to the levels recorded while the tran
e radiated powers were measured, corrected for the change of input attenuator
neasuring‘receiver.

ut levels to the substitution antenna shall be recorded as power levels, corrected
ofdnput attenuator setting of the measuring receiver.

na shall
Intenna

in the
to the

al level

level is

shall be

ed for vertical polarization and the lengthZof the substitution antenna shall be adjusted

hall be

ase the

ved.

levels,

smitter
setting

for the

The measurements shall be repeated with the test antenna and the substitution antenna
oriented for horizontal polarization.

The measurements shall be conducted under normal test conditions only.

The measure of the e.r.p. is the larger of the two power levels recorded, at the input to the
substitution antenna, corrected for gain of the antenna if necessary.

5.4.2.3

Results required

The measured e.r.p. shall be between 0,25 W and 25 W.

When t

he e.r.p. exceeds 1 W the EUT shall have a power reduction switch.
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5.4.3 (4.3.2) Carrier power (referenced to e.r.p.)
5.4.3.1 Definition

The carrier power referenced to e.r.p. is the mean power in the absence of modulation, delivered to
the artificial antenna during one radio frequency cycle, corrected by the antenna gain.

The antenna gain is the difference in decibels between the e.r.p. measured in 5.4.2 and the
carrier power delivered to the artificial antenna.

5.4.3.2 Method of measurement

The trgnsmitter shall be connected to an artificial antenna and the oufput power deliiered to
this art{ficial antenna shall be measured.

To detgrmine the antenna gain the measurement shall be made using channel@d7-under|normal
test conditions.

The mgasurement shall be repeated using channel 16 under extreme test’conditions as defined
in IEC [945, of dry heat and the upper limit of supply voltage applied simultaneously and low
temperpture and the lower limit of supply voltage applied simultaneously.

The polver reduction switch (when provided) shall be in the maximum position.
The cafrier power measured, corrected for the antenna/gain, shall be recorded as the e.f.p.
The test shall be repeated with the power reduction switch(when provided) in the minimum positign.

5.4.3.3| Results required

The cdrrier power with the power reduction switch set at maximum shall remain between
0,25 W|and 25 W.

The cqgrrier power with the pewer reduction switch set at minimum shall remain between
0,25 W|and 1,0 W.

5.4.4 (4.3.3) Frequency deviation
5.4.4.1| Definition

For the purpese’ of this standard, the frequency deviation is the difference betwegen the
instantaneous.frequency of the modulated radio frequency signal and the carrier frequerjcy.

5442 InvfaAl'lllulll pclllll‘.)ol’bl’c‘ fl cyuciticy dC‘Vl-aL‘I-UH
5.4.4.2.1 Method of measurement

The frequency deviation shall be measured at the output with the transmitter connected to an
artificial antenna, by means of 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 100 Hz and 3 kHz. The level of this test
signal shall be 20 dB above the level which produces normal test modulation.

5.4.4.2.2 Results required

The maximum permissible frequency deviation shall be £5 kHz.
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5.4.4.3

5.4.4.3.

Reduction of frequency deviation at modulation frequencies above 3 kHz

1 Method of measurement

The transmitter shall be operated under normal test conditions, and terminated with an artificial
antenna. The transmitter shall be modulated with normal test modulation. With the modulation
signal at a constant input level, the frequency shall be varied from 3 kHz to 25 kHz and the
frequency deviation shall be measured.

5.4.4.3.

2 Results required

For modulation frequencies between 3 kHz and 6 kHz the frequency deviation shall not exceed

the freq

For a mpodulation frequency of 6 kHz, the frequency deviation shall not exceed +1,5 KHz.

For mg
exceed
frequen
deviatid
the mo

The req

5.4.5
5.4.5.1

This ¢

maximyim permissible deviation specified in 5,4:4%2.2.

5.45.2

A modulation signal at a frequency efJ1 kHz shall be applied to the transmitter, and its level
d so that the frequency deviation is £1 kHz. The level of the modulation signal shill then

adjuste
be incr
under 1
the upp
of supp

5.4.5.3

The fre

5.4.6

$ensitivity of modulator, including microphone

Uency deviation witha modutation frequency of 3 KHZ:

dulation frequencies between 6 kHz and 25 kHz, the frequency dgeviation s
cy, starting at the point where the modulation frequency is 6 kHz ‘and the fre
nis +1,5 kHz and inclined at 14 dB/octave, with the frequencyideviation diminis
Hulation frequency increases.

uired results are illustrated in figure 1.

4.3.3) Limitation characteristics of the modulator
Definition

haracteristic expresses the capability of ‘the transmitter to be modulated n

Method of measurement

nall not

that given by a linear response of frequency deviation (in decibels) against modulation

guency
hing as

par the

based by 20 dB and the, deviation shall again be measured. This test shall be co
ormal test conditions and extreme test conditions as defined in IEC 945, of dry h
er limit of supply voltage applied simultaneously and low temperature and the low
ly voltage applied-simultaneously.

Results required

guency. deviation shall be between £3,5 kHz and 5 kHz.

ducted
pat and
er limit

5.4.6.1

Definition

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

applied

5.4.6.2

to the microphone.

Method of measurement

An acoustic signal with a frequency of 1 kHz and sound level of 94 dBA relative to 2 x 10-5 Pa
shall be applied to the microphone. The resulting deviation shall be measured.
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Results required

The resulting frequency deviation shall be between 1,5 kHz and +3 kHz.

5.4.7 Audiofrequency response

54.7.1

Definition

The audiofrequency response expresses the capability of the transmitter to operate without
excessive degradation of the frequency response, as a function of the modulation frequency.

5.4.7.2

Method of measurement

A modu
of +1 k
300 Hz

5.4.7.3

The md
or-3d

5.4.8
5.48.1

The haimonic distortion of the emission modulated by an audiofrequency signal is defined as t

express
of the fy

5.4.8.2

The RH
to a lin

Under
frequer
the aud

Under
voltage
applied
deviatic

5.4.8.3

The au

lation signal, at a frequency of 1 kHz adjusted in level to produce a frequencyd
Hz, is applied to the transmitter. The modulation frequency shall then be varied b
and 3 kHz, keeping the audio input level constant.

Results required

dulation index shall be constant and equal to its value at 1 kHz within the limits o
B,

\udiofrequency harmonic distortion of the emission
Definition

ed as the percentage, of the root mean square (r:m'*s.) voltage of all the harmonic com
ndamental frequency to the total r.m.s. voltage ofithe signal after linear demodulation.

Method of measurement

signal produced by the transmitter>shall be applied via an appropriate coupling
bar demodulator with a de-emphasis network of 6 dB/octave.

hormal test conditions, the radio frequency signal shall be modulated success
cies of 300 Hz and 1 kHz(with a constant modulation index” of three. The distg
iofrequency signal shall bé measured at the frequencies specified above.

bxtreme test conditions as defined in IEC 945, of dry heat and the upper limit of
applied simultaneously and low temperature and the lower limit of supply
simultaneously,’ the measurements shall be carried out at 1 kHz with a fre
n of £3 kHz:

Results-required

Hiofrequency harmonic distortion shall not exceed 10 %.

bviation
etween

f +1 dB

he ratio,
ponents

device

jvely at
rtion of

supply
voltage
guency

5.4.9 Adjacent channel power

5.49.1

Definition

The adjacent channel power is the part of the total power output of a transmitter under defined
conditions of modulation, which falls within a specified passband centered on the nominal
frequency of either of the adjacent channels. This power is the sum of the mean power
produced by the modulation, hum and noise of the transmitter.

* Modula

tion index is the ratio between the frequency deviation and the modulation frequency.
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5.4.9.2 Method of measurement

The adjacent channel power shall be measured with a power measuring receiver, referred to as
the "receiver”, which consists of a mixer, an IF filter, an oscillator, an amplifier, a variable
attenuator and an r.m.s. value indicator. Instead of the variable attenuator with the r.m.s. value
indicator it is possible to use an r.m.s voltmeter calibrated in decibels. The technical

charac

teristics of the power measuring receiver are given in annex A.

a) The transmitter shall be operated at the carrier power determined in 5.4.3 under normal
test conditions. The output of the transmitter shall be linked to the input of the "receiver” by
a connecting device such that the impedance presented to the transmitter is 50 Q and the
level at the "receiver" input is appropriate.

b) With the transmitter unmodulated®, the tuning of the "receiver" shall be adjusted;s
maximum response is obtained. This is the 0 dB response point. The "receivery-att

sett

¢) The tuning of the "receiver" shall be adjusted away from the carrier so that the "rq

-6

that

e)T

HT
setti

g) The measurement shall be repeated with the "receiver” tuned to the other side of the ¢

5.4.9.3

The adjacent channel power shall not exceed a value of 70 dB below the carrier powe

transm

5.4.10

5.4.10.

Condugted spurious emissions are emissions on a frequency or frequencies which are
the nepessary bandwidth and the level of which may be reduced without affect
correspgonding transmission of information. Spurious emissions include harmonic em

parasit

out-of-lhband enjissions.

5.4.10.

ing and the reading of the meter shall be recorded.

required to produce a +3 kHz deviation.

Ngs in steps b) and e), corrected for any difference® in’the reading of the meter.

Results required

tter or 0,2 uW, whichever is higher.

(4.3.5) Conducted spuriets-emissions conveyed to the antenna

|l Definition

c emissions; intermodulation products and frequency conversion products, but

P . \Wlethod of measurement

D that a
bnuator

ceiver"

0B response nearest to the transmitter carrier frequency is located at a displacement
from the nominal carrier frequency of 17 kHz.

d) Tlhe transmitter shall be modulated with 1,25 kHz at a level which is 20 dB high

er than

he "receiver" variable attenuator shall be adjusted to obtain the same meter reading as
in sIep b) or a known relation to it.

e ratio of adjacent channel power to carrier power s, the difference between the attenuator

arrier.

r of the

outside
ng the
ssions,
pxclude

Conducted spurious emissions shall be measured with the unmodulated transmitter connected to
the artificial antenna. The measurement shall extend over a frequency range from 150 kHz to
2 GHz, excluding the channel on which the transmitter is operating and its adjacent channels.

* The measurement may be made with the transmitter modulated with normal test modulation, in which case this

fact shal

| be recorded with the test results.
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3 Results required

The power of any spurious emission on any discrete frequency shall not exceed 0,25 pW in the
frequency range 150 kHz to 1 GHz and 1 pW in the frequency range 1 GHz to 2 GHz.

5.4.11

5.4.11.

Residual modulation of the transmitter

1 Definition

The residual modulation of the transmitter is the ratio, in decibels, of the demodulated radio
frequency signal in the absence of wanted modulation, to the modulated radio frequency signal

produc

5.4.11.

The nd

produc
demod

the effgcts of emphasizing the low audio frequencies produced by internalnoise.

ed when the normal test modulation is applied

P Method of measurement

bd by the transmitter shall be applied, via an appropriate coupling, device, to
Ilator with a de-emphasis network of 6 dB/octave. Precautions shall be taken t

rmal test modulation shall be applied to the transmitter. The radio,frequency signal

h linear
p avoid

The signal shall be measured by using an r.m.s. voltmeter. Theymodulation shall then be

switchdg

again.

5.4.11.

The regidual modulation shall not exceed —40 dB.

5.4.12

5.4.12.

B Results required

Transient frequency behaviour of the transmitter

|l Definition

d off and the level of the residual audiofrequency signal at'the output shall be mgasured

The trgnsient frequency behaviour of'the transmitter is the variation in time of the transmitter

frequency difference from the nomihal frequency of the transmitter when the RF outpuf power
is switghed on and off (see figure 2).
ton: |according to the methad of measurement described in 5.4.12.2 the switch-on ingtant f,,
of a transmitter ,issdefined by the condition when the output power, measured at the
antenna terminak-exceeds 0,1 % of the nominal power;
t: [period of time\starting at t,, and finishing according to table 1;
tr: |period of\{ime starting at the end of t; and finishing according to table 1;
tos: [switch-off instant defined by the condition when the output power falls below 0,1 % of
the’ hominal power;
t3: period of time finishing at fys and starting according to table 1.
Table 1 — Transmitter transient timing (ms)
f 5,0
t 20,0
f3 5,0
NOTES

1 During the periods t; and t; the frequency difference shall not exceed the value of 1 channel separation.

2 During the period t, the frequency difference shall not exceed the value of half a channel separation.


https://iecnorm.com/api/?name=95903e6f6b7aa25ef856005fa9870e2f

1097-12 © IEC:1996 (E) 21—

5.4.12.2 Method of measurement

Two signals shall be connected to the test discriminator via a combining network. The
transmitter shall be connected to a 50 Q power attenuator. The output of the power attenuator
shall be connected to the test discriminator via one input of the combining network.

A test signal generator shall be connected to the second input of the combining network. The
test signal shall be adjusted to the nominal frequency of the transmitter. The test signal shall
be modulated by a frequency of 1 kHz with a deviation of 25 kHz.

The test signal level shall be adjusted to correspond to 0,1 % of the power of the transmitter
under test measured at the input of the test discriminator. This level shall be maintained
throughout the measurement.

The anmplitude difference (ad) (see figure 3) and the frequency difference (fd) (See’ fipure 3)
output [of the test discriminator shall be connected to a storage oscilloscope. “The ptorage
oscillodcope shall be set to display the channel corresponding to the (fd) input.up to =1 ¢hannel
frequerjcy difference, corresponding to the relevant channel separation) from the fominal
frequercy.

The stprage oscilloscope shall be set to a sweep rate of 1 ms/division and set so that the
triggeripg occurs at 1 division from the left edge of the display. The_display will show the¢ 1 kHz
test signal continuously. The storage oscilloscope shall then betset to trigger on the ¢hannel
corresgonding to the amplitude difference (ad) input at a low level, rising.

The trajnsmitter shall then be switched on, without modulation, to produce the trigger pujse and
a pictufe on the display. The result of the change in the ratio of power between the test signal
and the transmitter output will, due to the capture ratio of the test discriminator, produce two
separafe sides on the picture, one showing the 1 KHZ test signal, the other the frequency of the
transmitter versus time.

The mgment when the 1 kHz test signal is-completely suppressed is considered to pro\ide ty.
The pelliod of time t; and t, as defined in table 1 shall be used to define the appropriate template.

The regult shall be recorded as frequency difference versus time.
The transmitter shall remain switched on.

The stqrage oscilloscope shall be set to trigger on the channel corresponding to the amplitude
difference (ad) input at-a_high level, decaying and set so that the triggering occurs at 1 fivision
from the right edge of the display.

The trgdnsmitter-shall then be switched off. The moment when the 1 kHz test signal starts to
rise is ponsidered to provide tys. The period of time t3 as defined in table 1 shall be psed to

define the appropriate template.

The re wrchall ha racardad ac franquanecy diffaranca
Sturt-SHatPBerecoraeaaStHequeRey—aerenee

5.4.12.3 Results required

During the period of time f; and t3 the frequency difference shall not exceed the value of
1 channel separation. The frequency difference, after the end of t,, shall be within the limit
of the frequency error of 5.4.1.3.

During the period of time t, the frequency difference shall not exceed the value of % channel
separation. Before the start of t3 the frequency difference shall be within the limit of the
frequency error of 5.4.1.3.

The required results are illustrated in figure 2.
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5.5 Receiver

The performance requirements and technical characteristics in this standard shall be verified
according to the test procedures described below.

5.5.1 (4.4.3) Harmonic distortion and rated audiofrequency output power
5.5.1.1 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
audiofrequency to the total r.m.s. voltage of the signal delivered by the receiver. The rated
audiofr, y-ottp rerts-the-ratte—statedby-the-meantfacturertobe-themedmum power
available at the output, for which all the requirements of this standard are met.

5.5.1.2| Method of measurement

A test [signal of +100 dBuV, at a carrier frequency equal to the nominal” frequency| of the
receivgr and modulated by the normal test modulation shall be applied to-the receiver input.

For thel measurement, the audiofrequency output power control of the receiver shall bg set so
as to dbtain, in a resistive load which simulates the operating.dgad of the receiver, the rated
audiofrequency output power. The value of this load shall be stated by the manufacturer

Under pormal test conditions, the test signal shall be_modulated successively at 300 [Hz and
1 kHz With a constant modulation index* of three. The“harmonic distortion and audiofrgquency
output power shall be measured at all the frequencies-specified above.

Under gxtreme test conditions as defined in IEC 945, of dry heat and the upper limit off supply
voltage| applied simultaneously and low temperature and the lower limit of supply poltage
applied simultaneously, the test shall be:made at the nominal frequency of the receiven and at
the nominal frequency £1,5 kHz. For thése tests, the modulation frequency shall be 1 kHz and
the frequency deviation shall be £3 kHZz:

5.5.1.3| Results required

The rated audiofrequency<output power shall be at least 200 mW in the loudspeaker angl 1 mW
in a headset or earphone if provided.

The hafmonic distortion shall not exceed 10 %.

5.5.2 (4.2) -Audiofrequency response

5.5.2.1| ‘Pefinition

The audiofrequency response is defined as the variation in the audiofrequency output level of
the receiver as a function of the modulation frequency of the radiofrequency signal with
constant deviation at the input.

* Modulation index is the ratio between the frequency deviation and the modulation frequency.
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5.5.2.2 Method of measurement

A test signal of +60 dBuV, at a carrier frequency equal to the nominal frequency of the
receiver, shall be applied to the receiver input. The audiofrequency power control of the
receiver shall be set so as to produce a level equal to 50 % of the rated audiofrequency output
power (see 5.5.1.1) when normal test modulation is applied in accordance with 5.2.3. This
setting shall remain unchanged during the test.

The frequency deviation shall then be reduced to +1 kHz. The frequency deviation shall remain
constant while the modulation frequency is varied between 300 Hz and 3 kHz, and the output

level shall then be measured. The measurement shall be repeated with a test signal at the
same f'nqnnnr‘y as the nominal frnqnnnr‘y of the recejver +1 5 kHz

5.5.2.3| Results required

The regeiver response shall not deviate by more than +1 dB or —3 dB from_& charagteristic
giving the output level as a function of the audiofrequency, decreasing/by 6 dB/octgve and
passing through the measured point at 1 kHz.

The required limits are illustrated in figure 4.

5.5.3 (4.4.1) Maximum usable sensitivity

5.5.3.1| Definition

The maximum usable sensitivity is the minimum levél of the signal (e.m.f.) at the pominal
frequency of the receiver which, when applied to the‘receiver input with normal test modpulation,
will produce at the receiver output in all cases, an audiofrequency output power equal {o 50 %
of the rpted output power and a SINAD ratio, psophometrically weighted, of 20 dB.

5.5.3.2| Method of measurement

A test gignal at a carrier frequency €qual to the nominal frequency of the receiver, modulated
by the jnormal test modulation shalt-be applied to the receiver input. An audiofrequenicy load
and a fheasuring instrument for ‘measuring the SINAD ratio through the psophometric petwork
shall be connected to the receiver output terminals.

The level of the test signal shall be adjusted until a SINAD ratio of 20 dB is obtained and with
the audiofrequency power control of the receiver adjusted to produce 50 % of the rated output
power.|Under theseiconditions, the level of the test signal at the input is the valug of the
maximyim usable Sensitivity.

The measurement shall be carried out under normal test conditions and extreme test
conditignsias defined in IEC 945, of dry heat and the upper limit of supply voltage [applied
simultaneously and [ow temperature and the lower nimit of supply voltage applied
simultaneously.

A receiver audiofrequency output power variation of up to £3 dB relative to 50 % of the rated
output power shall be allowed for sensitivity measurements under extreme test conditions.

5.5.3.3 Results required

The maximum usable sensitivity shall not exceed +6 dBuV under normal test conditions
and +12 dBuV under extreme test conditions.
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5.5.4 (4.4.2) Co-channel rejection ratio
5.5.4.1 Definition

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

5.5.4.2 Method of measurement

The two input signals shall be connected to the receiver via a combining network. The wanted
signal shall have normal test modulation. The unwanted signal shall be modulated by 400 Hz
with a dleviation of £3 kHz. Both input signals shall be at the nominal frequency of the receiver
under test and the measurement shall be repeated for displacements of the unwanted sjgnal of
up to +8 kHz.

The wgnted input signal level shall be set to the value corresponding to the, maximum|usable
sensitiyity, as measured in 5.5.3.3 under normal test conditions. The‘ amplitude | of the
unwanted input signal shall then be adjusted until the SINAD, \ratio at the receiver
audiofrequency output, psophometrically weighted, is reduced to 14 dB,

The cofchannel rejection ratio shall be expressed as the ratioNiidecibels, of the leve| of the
unwanted signal to the level of the wanted signal at the receiver input, for which the specified
reductipn in SINAD ratio occurs.

5.5.4.3| Results required

The cotchannel rejection ratio shall be between +10°dB and 0 dB.

5.5.5 (4.4.5) Adjacent channel selectivity
5.5.5.1| Definition
The adjacent channel selectivity ista measure of the capability of the receiver to refeive a

wanted| modulated signal witheutexceeding a given degradation due to the presence of an
unwanted modulated signal which differs in frequency from the wanted signal by 25 kHz,

5.5.5.2| Method of measurement

The twp input signals shall be applied to the receiver input via a combining netwoftk. The
wanted| signal shall be at the nominal frequency of the receiver and shall have normal test
modulgtion. The-unwanted signal shall be modulated by 400 Hz with a deviation of £3 kHz, and
shall b¢ at the-frequency of the channel immediately above that of the wanted signal.

- , , , N e TTTaXITTOTT usable
sensitivity, as measured in 5.5.3.3. The amplitude of the unwanted input S|gnal shall then be
adjusted until the SINAD ratio at the receiver audiofrequency output, psophometrically
weighted, is reduced to 14 dB. The measurement shall be repeated with an unwanted signal at
the frequency of the channel below that of the wanted signal.

The adjacent channel selectivity shall be expressed as the lower value of the ratio in decibels
for the upper and lower adjacent channels of the level of the unwanted signal to the level of the
wanted signal.

The measurement shall then be repeated under extreme test conditions as defined in IEC 945,
of dry heat and the upper limit of supply voltage applied simultaneously and low temperature
and the lower limit of supply voltage applied simultaneously, with the wanted signal set to the
value corresponding to the maximum usable sensitivity under extreme test conditions.
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5.5.5.3 Results required

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

5.5.6 (4.4.6) Spurious response rejection
5.5.6.1 Definition

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

5.5.6.2| Method of measurement

Two input signals shall be applied to the receiver input via a combining netwerk.* The jwanted
signal $hall be at the nominal frequency of the receiver and shall have normal test modulation.
The unwanted signal shall be modulated by 400 Hz with a deviation of £3 kHZ.

The wanted input signal level shall be set to the value corresponding to the maximum
usable [sensitivity, as measured in 5.5.3.3. The amplitude of the unwanted input signgl shall
be adjusted to +86 dBuV. The frequency shall then be swept over'the frequency range from
100 kHE to 2 GHz.

At any ffequency at which a response is obtained, the input levélshall be adjusted until the SINAD ratio
at the receiver audiofrequency output, psophometrically wejghted, is reduced to 14 dB.

The spprious response rejection ratio shall be expressed as the ratio in decibels betwgen the

unwanted signal and the wanted signal at the receiver input when the specified reductiop in the
SINAD [ratio is obtained.

5.5.6.3| Results required

At any [frequency separated from the<nominal frequency of the receiver by more than R5 kHz,
the spurious response rejection shall-be not less than 70 dB.

5.5.7 (4.4.7) Intermodulation résponse
5.5.7.1| Definition
The intermodulation response is a measure of the capability of the receiver to receive a|wanted

modulgted signalwithout exceeding a given degradation due to the presence of two gr more
unwanted signals with specific frequency relationship to the wanted signal frequency.

5.5.7.2| Method of measurement

Three signal generators A, B and C shall be connected to the receiver via a combining network.
The wanted signal, represented by signal generator A shall be set at the nominal frequency of
the receiver and shall have normal test modulation. The unwanted signal from signal
generator B shall be unmodulated and adjusted to a frequency 50 kHz above or below the
nominal frequency of the receiver. The second unwanted signal from signal generator C shall
be modulated by 400 Hz with a deviation of £3 kHz, and adjusted to a frequency 100 kHz above
or below the nominal frequency of the receiver.

The wanted input signal shall be set to a value corresponding to the maximum usable
sensitivity, as measured in 5.5.3.3. The amplitude of the two unwanted signals shall be
maintained equal and shall be adjusted until the SINAD ratio at the receiver audiofrequency
output, psophometrically weighted, is reduced to 14 dB. The frequency of signal generator B
shall be adjusted to produce the maximum degradation to the SINAD ratio. The level of the two
unwanted test signals shall be readjusted to restore the SINAD ratio of 14 dB.
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The intermodulation response ratio shall be expressed as the ratio in decibels between the two
unwanted signals and the wanted signal at the receiver input, when the specified reduction in
the SINAD ratio is obtained.

5.5.7.3

Results required

The intermodulation response ratio shall be not less than 65 dB.

5.5.8 (4.4.2) Blocking

5.5.8.1

Definition

Blockir]’g IS a change (generally a reduction) I the audiofrequency output power of the 1

orare

5.5.8.2

Two in
wanted

value ¢

The au
50% o
providg
shall bg
also -1

The in
adjuste

wanted
psopho

This le

5.5.8.3

The bl
+90 dB

5.5.9

5591

uction of the SINAD ratio due to an unwanted signal on another frequency.

Method of measurement

but signals shall be applied to the receiver via a combining network. The mo

prresponding to the maximum usable sensitivity, as measured in 5.5.3.3.

diofrequency output power of the wanted signal shall¢beadjusted, where poss

the rated output power and in the case of stepped,péwer controls, to the first s
s an output power of at least 50 % of the rated-@utput power. The unwanted
b unmodulated and the frequency shall be sweptwbetween +1 MHz and +10 Mk
MHz and —10 MHz, relative to the nominal fregquency of the receiver.

put level of the unwanted signal, at all frequencies in the specified ranges, S
d so that the unwanted signal causes'a reduction of 3 dB in the output leve

signal or a reduction to 14 dB of theSINAD ratio at the receiver audiofrequency
metrically weighted, whichever occups first.

el expressed in dBuV shall be*noted.

Results required

bcking level for any frequency within the specified ranges shall be not leg
LV, except at frequencies at which spurious responses are found (see 5.5.6).

4.4.8) Conducted spurious emissions conveyed to the antenna

Definition

eceiver

dulated

signal shall be at the nominal frequency of the receiver and Shall have normal test
modulgtion. Initially the unwanted signal shall be switched off and the.wanted signal s¢

t to the

ible, to
ep that
signal
iz, and

hall be
of the
output,

s than

Condugq

ted spurious emissions to the antenna are any RF emissions generated in the 1

eceiver

and conveyed to the antenna terminal.

5.5.9.2

Method of measurement

Conducted spurious emissions shall be measured as the power level of any frequency
component at the antenna terminals of the receiver. The receiver antenna terminals are
connected to a spectrum analyzer or selective voltmeter having an input impedance of 50 Q
and the receiver is switched on.

If the detecting device is not calibrated in terms of power input, the level of any detected
components shall be determined by a substitution method using a signal generator. The
measurement shall extend over the frequency range 150 kHz to 2 GHz.
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5.5.9.3 Results required

The power of any spurious emission in the specified range at the antenna terminal shall not

exceed —57 dBm (2 nW) in the frequency range 150 kHz to 1 GHz and —-37 dBm (20 nW
frequency range 1 GHz to 2 GHz.

5.5.10 Amplitude response of the receiver limiter
5.5.10.1 Definition

The amplitude characteristic of the receiver limiter is the relationship between the
frequency input level of a specific modulated signal and the audiofrequency level

) in the

radio-
of the

receivelr output.

5.5.10.p Method of measurement

A test [signal at the nominal frequency of the receiver and modulated by ‘the normal test

modulation at a level of +6 dBuV shall be applied to the receiver input and the audiofre
output power level shall be adjusted to a level of 6 dB lower than the rated output pow
level of the input signal shall be increased to +100 dBuV and the audiofrequency outpu
level shall be measured again.

5.5.10.8 Results required

guency
er. The
t power

When the level of the input signal is varied as specified, /the variation between the maximum

and mipimum value of the audiofrequency output powerilevel shall not exceed 3 dB.

5.5.11 | Receiver hum and noise level
5.5.11.L Definition

The re¢eiver hum and noise level is defined as the ratio, in decibels, of the audiofre
power of the hum and noise resulting.ffom the spurious effects of the power supply sy
from ofher causes, to the audiofrequency power produced by a high frequency si

average level, modulated by the'normal test modulation and applied to the receiver inpuf.

5.5.11.p Method of measurement

The tesgt signal with a‘level of +30 dBuV at a carrier frequency equal to the nominal fre
of the feceiver, and.modulated by the normal test modulation shall be applied to the

input. An audiofrfequency load shall be connected to the output terminal of the receiv
audiofrequency~-power control shall be set so as to produce the rated output powe
conformingto 5.5.1.3.

guency
stem or
pnal of

guency
eceiver
er. The
er level

The o put signal Shdall De measurea by means or an r.m.s. voimeter. 1ne modutati
then be switched off and the audiofrequency output level shall be measured again.

5.5.11.3 Results required

The hum and noise level of the receiver shall not exceed —40 dB.

5.5.12 (3.3.2.3) Squelch operation

5.5.12.1 Definition

n shall

The purpose of the squelch facility is to mute the audio output signal of the receiver when the

level of the signal at the receiver input is less than a given value.
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2 Method of measurement

a) With the squelch facility switched off, a test signal of +30 dBuV, at a carrier frequency
equal to the nominal frequency of the receiver and modulated by the normal test modulation
shall be applied to the input terminals of the receiver. An audiofrequency load and the
psophometric filtering network shall be connected to the output terminals of the receiver.
The audiofrequency power output control of the receiver shall be set so as to produce the

rate

d audiofrequency output power defined in 5.5.1.3.

The output signal shall be measured with an r.m.s. voltmeter. The input signal shall then be
suppressed, the squelch facility switched on and the audiofrequency output power level shall
be measured again.

b)

modulation shall be applied to the receiver input at a level of +6 dBuV and the reCeiv
be set to produce 50 % of the rated audiofrequency output power.

The
on.

output power is reached. The SINAD ratio and the input level shall thefahe measured

c)

With the squelch facility switched off, a test signal with normal“test modulation g

appl
give

The
inpu

output power.

5.5.12.
a)

excged —40 dB relative to the rated audjofrequency output power.

b)
+6 d

c)
+6 d

5.5.13
5.5.13.

Squelc
which t

5.5.13.

ith the squelch facility switched off again, a test signal modulated by the norf

level of the input signal shall then be reduced and the squelch facility,shall be s
The input signal shall then be increased until the above-mentioned” audiofrg

This test is only applicable to equipment with a continuously adjustable squelch

ed to the receiver input at a level of +6 dBuV, and the receiver shall be adjy
50 % of the rated audiofrequency output power.

squelch facility shall then be switched on at its m&ximum position and the leve
t signal shall be increased until the output agaifi is 50 % of the rated audiofrg

B Results required
lUnder the conditions specified in 5.5.12.2.a), the audiofrequency output power s

Under the conditions specified in 5.5.12.2.b), the input signal level shall not
BuV and SINAD ratio shall bexat'least 20 dB.

Under the conditions specified in 5.5.12.2.c), the input signal level shall not
BuV when the control is_sét at maximum.

Squelch hysteresis
| Definition

n hysteresis is the difference in decibels between the receiver input signal le
ne squelch opens and closes.

hal test
er shall

vitched
quency

control.
hall be
sted to

| of the
quency

hall not

exceed

exceed

vels at

P \Method of measurement

If there is any squelch control on the exterior of the equipment, it shall be placed in its
maximum muted position. With the squelch facility switched on, an unmodulated input signal at
a carrier frequency equal to the nominal frequency of the receiver shall be applied to the input

of ther

eceiver at a level sufficiently low to avoid opening the squelch.

The input signal shall be increased to the level just opening the squelch. This level shall be
recorded. With the squelch still open, the level of the input signal shall be slowly decreased
until the squelch mutes the receiver audio output again. This level shall be recorded.

5.5.13.3 Results required

The squelch hysteresis shall be between 3 dB and 6 dB.
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5.6 Battery charger

If the equipment is powered by a secondary battery, the associated battery charger shall

comply

with the requirements of 3.1.2 of IEC 945.

5.7 (3.5) Electromagnetic compatibility

5.7.1 Conducted spurious emissions

Conducted spurious emissions shall be determined as specified in IEC 945 and comply to the
limits contained therein. This test only applies to the battery charger when provided.

5.7.2

Radiate
limits ¢

5.7.3

4.3.6) Radiated spurious emission

d spurious emissions shall be determined as specified in IEC 945 and leomply
bntained therein. This test applies to the EUT and its battery charger when-provid

4.4.2) Immunity to electromagnetic environment

to the
ed.

Tests for immunity to the electromagnetic environment as applicable shall be perforined as

specifie

The E
interfer

din IEC 945.

UT and its battery charger when provided shall bectested for immunity to r

additiopally be tested for immunity to conducted audiofrequencies and to conducteg

frequer

cies.

adiated

ence and immunity to electrostatic discharge. The<battery charger when provided shall

radio-
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Frequency deviation (kHz)

Measured at 3

-14 dB/octave

+0,054

Y
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Modulation frequency (kHZz) IEC 909/96

Figure 1 — Transmitter permissibledfrequency deviation
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