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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly availablET& members and non-membersand can be found

in ETR 314:"Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of
ETSI standards'which is availabldree of chargefrom the ETSI Secretariat. Latest updates are available on the ETSI
Web server (http://www.etsi.fr/ipr or http://www.etsi.org/ipr).

Pursuant to the ETSI Interim IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No
guarantee can be given as to the existence of other IPRs not referenced in ETR 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM), and is now submitted for the Public Enquiry phase
of the ETSI standards Two-step Approval Procedure.

The present EN, together with EN 300 279 [8] is intended to become a Harmonized Standard, the reference of which
will be published in the Official Journal of the European Communities, referencing Council Directive 89/336/EEC
(EMC Directive).

The technical specifications relevant to the EMC Directive are listed in annex E.

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publicatign
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 36 months after doa
Introduction

The present document is intended to specify the minimum performance for coexistence of land mobile radio equipment
as specified in the scope. Methods of measurement are also included.

The present document is also intended to be used by accredited test laboratories for the assessment of the performance
of equipment. The performance of the equipment submitted for type testing is expected to be representative of the
performance of the corresponding production model (see appropriate CEPT documents e.g. application forms for type
testing). In order to avoid ambiguity in that assessment, the present document contains instructions for the presentation
of equipment for type testing purposes, methods of measurement and test conditions.

The present document was drafted on the assumption that:

- type test measurements performed in an accredited testing laboratory in one country would be accepted by the
administration in another country provided that the national regulatory requirements are met (in accordance with
CEPT/ERC Recommendation ERC/REC 01-06 [2]);

- if equipment available on the market is required to be checked it should be tested in accordance with the methods
specified in the present document.
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Mechanisms for mutual recognition of type approval have been defined in ERC/DEC/(97)10 [6].

Decision ERC/DEC/(97)10 [6] also addresses issues related to "total quality management".
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1 Scope

The present document covers the co-existence requirements for radio transmitters and receivers used in stations in the
Private Mobile Radio (PMR) service. It applies to use in the land mobile service, operating on radio frequencies
between 30 MHz and 3 GHz, with narrow channel separations (CSP) (less than 10kHz) and intended for speech and/or
data. It is the intention of the present document to cover any Channel Bandwidths (CBW) permitted by CEPT for such
systems e.g. 6,25 kHz.

In the present document different requirements are given for the different radio frequency bands, environmental conditions
and types of equipment where appropriate.

In the present document, data transmission systems are defined as systems which transmit and/or receive data and/or
digitised voice. The equipment comprises a transmitter and associated encoder and modulator and/or a receiver and
associated demodulator and decoder.

The present document covers equipment which may use constant envelope or non-constant envelope modulation.
The types of equipment covered by the present document as follows:

- Base station: equipment fitted with antenna socket;

- Mobile station: equipment fitted with antenna socket.
Handportable stations:

a) either fitted with an antenna socket; or

b) without an external antenna socket (integral antenna equipment) but fitted with a permanent internal or a
temporary internal 5@ RF connector which allows access to the transmitter output and the receiver input.

For the type of equipment defined in b) the following additional measurements are made using the equipment antenna
connected to the station (and not using any connector):

- Transmitter effective radiated power;

- Transmitter radiated spurious emissions;

- Receiver maximum usable sensitivity (field strength);
- Receiver spurious radiations.

Handportable station equipment without an external or internal Radio Frequency (RF) connector and without the possibility
of having a temporary internal 8D RF connector is not covered by the present document.

2 References

References may be made to:

a) specific versions of publications (identified by date of publication, edition number, version number, etc.), in
which case, subsequent revisions to the referenced document do not apply; or

b) all versions up to and including the identified version (identified by "up to and including" before the version
identity); or

c) all versions subsequent to and including the identified version (identified by "onwards" following the version
identity); or

d) publications without mention of a specific version, in which case the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.
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2.1 Normative references

[1] ETR 028 (1994): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Uncertainties in the measurement of mobile radio equipment and characteristics".

[2] CEPT/ERC Recommendation ERC/REC 01-06: "Procedure for mutual recognition of type testing
and type approval for radio equipment".

[3] ITU-T Recommendation O.153: "Basic parameters for the measurement of error performance at bit
rates below the primary rate".

[4] IEC Publication 489-3: "Second edition (1988) appendix F".

[5] ETR 273 (Ed 1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);

Improvement of radiated methods of measurement (using test sites) and evaluation of the
corresponding measurement uncertainties"”.

[6] ERC/DEC/(97)10: "ERC Decision on the mutual recognition of conformity assessment procedures
including marking of radio equipment and radio terminal equipment".

[7] ANSI C63.5 (1988): "Electromagnetic Compatibility - Radiated Emission Measurements in
Electromagnetic Interference (EMI) Control - Calibration of Antennas".

[8] EN 300 279: "Electromagnetic compatibility and Radio spectrum Matters (ERM); ElectroMagnetic
Compatibility (EMC) standard for Private land Mobile Radio (PMR) and ancillary equipment
(speech and/or non-speech)".

2.2 Informative references
[9] MPT1376 (1993): "Coexistence Standard for Transmitters and Receivers operating in 5 kHz
channels".
[10] ETS 300 113 (1996): "Radio Equipment and Systems(RES); Land mobile service; Technical

characteristics and test conditions for radio equipment intended for the transmission of data (and
speech) and having an antenna connector".

[11] ITU-R Recommendation SM.329-7 (1997): "Spurious emissions".
[12] CCITT Recommendation 0.153: "Basic parameters for the measurement of error performance at
bit rates below the primary rates".
[13] CCITT Recommendation 0.41 (1984): "Psophometer for use on telephone-type circuits".
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document the following definitions apply.

base station:Equipment fitted with an antenna socket, for use with an external antenna and intended for use in a fixed
location.

mobile station: Mobile equipment fitted with an antenna socket, for use with an external antenna, normally used in a
vehicle or as a transportable station.

handportable station: Equipment either fitted with an antenna socket or an integral antenna, or both, normally used on a
stand-alone basis, to be carried on a person or held in the hand.
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audio frequency input socket:The socket normally intended for connection to a microphone for the purpose of voice
transmission. (In some cases, this socket could be expected to be used for the input of an audio sub-carrier, modulated to
carry data, such as FFSK.)

facilities socket: Any socket intended for purposes other than the transmission of voice. The purpose of the socket and
required input signals shall be specified by the manufacturer.

NOTE: The audio frequency input socket and the facilities socket may be the same physical socket in some
implementations.

integral antenna: An antenna designed to be connected to the equipment without the use(beatéthal connector and
considered to be part of the equipment. An integral antenna may be fitted internally or externally to the equipment.

full tests: In all cases except where qualified as "limited", tests shall be performed according to the present document .
The receiver tests performed will be selected from clause 8, as appropriate, depending upon whether the equipment is
intended for either analogue voice or data/digitised voice reception. In the case where equipment is capable of both
analogue voice and data reception, both sets of tests shall be conducted.

limited tests: The limited tests are as follows:
- receiver maximum usable sensitivity (conducted) (subclauses 8.1 and 8.3);
- receiver maximum usable sensitivity (field strength) (subclauses 8.2 and 8.4), integral antenna equipment only;
- receiver adjacent channel selectivity (subclause 8.5);
- transmitter peak envelope power (PEP) (conducted) (subclause 7.1);
- transmitter effective radiated power (subclause 7.2), integral antenna equipment only;
- transmitter adjacent and alternate channels power (subclause 7.3).
conducted measurementsMeasurements which are made using direct 50 W connection to the equipment under test.
radiated measurementsMeasurements which involve the absolute measurement of a radiated field.
50Q: 50 ohm non-reactive impedance.

adjacent & alternate channels:

\
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> -

\
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A

Lower Lower Wanted Upper Upper
Alternate Adjacent Channel Adjacent Alternate

Figure 1: Adjacent and alternate channel definitions
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necessary bandwidth:For a given class of emission, the width of the frequency band which is just sufficient to ensure
the transmission of information at the rate and with the quality required under specified conditions, see
ETS 300 113 [10].

3.2 Symbols

For the purposes of the present document, the following symbols apply:

AR Alignment Range (see subclause 4.1)

ARO, AR1,... Categories of alignment range as defined in subclause 4.1.2.2
dB decibel

dBm dB relative to 1 mwW

dBuv dB relative to uV

FT Full tests

LT Limited tests

M1, M2,... names of test signals defined in subclause 6.1

PX See subclause 7.1.1

PR rms power

Rx Receiver

TX transmitter

A wavelength clause numbering depends on applicability

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ac alternating current

Bit Binary digit

cBwW Channel BandWidth

CSP Channel Separation

Cw Continuous Wave

EMC ElectroMagnetic Compatibility

emf electro-motive force

fe Channel centre frequency

OFR Operating Frequency Range

PEP Peak Envelope Power

PSTN Public Switched Telephone Network

PMR Private Mobile Radio

rms root mean square

RF Radio Frequency

SR Switching Range

SINAD (signal + noise + distortion)/(noise + distortion)
4 General
4.1 Presentation of equipment for testing purposes

Each equipment submitted for type testing shall fulfil the requirements of the present document on all channels over which it
is intended to operate.

The manufacturer should choose the appropriate frequencies for testing in consultation with the administration(s) from
whom type approval is sought and in accordance with subclauses 4.1.5 to 4.1.12 (see also annex C).

To simplify and harmonize the type testing procedures between the different testing laboratories, measurements shall be
performed, according to the present document , on samples of equipment defined in subclauses 4.1.1 to 4.1.13, see also
annex C.
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These subclauses are intended to give confidence that the requirements set out in the present document have been met
without the necessity of performing measurements on all channels.

4.1.1 Choice of model for type testing

The manufacturer shall provide one or more samples of the equipment, as appropriate, for type testing.

If an equipment has several optional features, considered not to affect the RF parameters then tests need only be
performed on the equipment configured with that combination of features considered to be the most complex, as
proposed by the manufacturer and agreed by the test laboratory.

In the case of hand portable equipment without 8 ®Xternal antenna connector see subclause 4.1.13.

4.1.2 Definitions of Switching Range (SR), alignment range and
operational frequency range

4.1.2.1 Definition of SR
The manufacturer shall state the SR of the receiver and the transmitter (which may differ).

The SR is the maximum frequency range, as specified by the manufacturer, over which the receiver or the transmitter
can be operated within the alignment range without reprogramming or realignment.

4.1.2.2 Definition of alignment range

The manufacturer shall also, when submitting equipment for type testing, state the alignment ranges for the receiver and
the transmitter.

The Alignment Range (AR) is defined as the frequency range over which the receiver and/or the transmitter can be
programmed and/or aligned to operate, without any change to the circuit other than the substitution of programmable
read only memories or crystals (for the receiver and transmitter) and the trimming of discrete components.

Trimming is an act by which the value (in this case relating to frequency) of a component is changed within the circuit.
This act may include the physical alteration, substitution (by components of similar size and type) or
activation/de-activation (via the setting of soldered bridges) of components.

For the purpose of all measurements, the receiver and transmitter shall be considered separately.

4.1.2.3 Definition of Operating Frequency Range (OFR)
The OFR is the total range of frequencies covered either by one type, or by a family of equipment.
It is noted that a family of equipment may be capable of covering a wider frequency range than the alignment frequency

range of one type of equipment.

4.1.3 Definition of the categories of the alignment range (ARO, AR1, AR2
and AR3)

The alignment range falls into one of four categories:

- the first category, defined as ARO, corresponds to equipment having an alignment range of less than or equal to
5 MHz;

- the second category, defined as AR1, corresponds to an alignment range greater than 5 MHz but less than or
equal to 30 MHz;

- the third category, defined as AR2, corresponds to an alignment range greater than 30 MHz, but less than or
equal to 60 MHz;

- the fourth category, defined as AR3, corresponds to an alignment range greater than 60 MHz.
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4.1.4 Testing of equipment of category ARO

FT shall be carried out on a channel within 50 kHz of the centre frequency of the alignment range, category ARO.

4.1.5  Testing of equipment of category AR1

FT shall be carried out on a channel within 50 kHz of the highest frequency of the alignment range and FT on a channel
within 50 kHz of the lowest frequency of the alignment range.

4.1.6 Testing of equipment of category AR2

FT shall be carried on a channel within 50 kHz of the highest frequency of the alignment range and FT on a channel
within 50 kHz of the lowest frequency of the alignment range.

LT shall be carried out on a channel within 50 kHz of the centre frequency of the alignment range.

4.1.7 Testing of equipment of category AR3

FT shall be carried out on two channels, one within 50 kHz of the highest, and one within 50 kHz of the lowest
frequency of the alignment range.

LT shall be carried out on intermediate test channels, equally spab8dkHz) over the alignment range and chosen
such that the gaps between the test channels do not exceed 30 MHz.

4.1.8  Testing of equipment capable of being aligned to operate with more
than one Channel Separation (CSP)
If an equipment can be programmed and/or aligned to operate, without any physical change of components other than

programmable read only memories or crystals, with more than one CSP, the measurements shall be made in accordance
with subclauses 4.1.4, 4.1.5, 4.1.6, and 4.1.7, for each CSP.

4.1.9 Number of samples for type testing

If the SR of each equipment corresponds to its alignment range category (ARO, AR1, AR2, or AR3) then only one
sample shall be tested (see figure C.1).

If the SR of the equipment is a subset of the equipment's alignment range, then the following samples shall be tested in
order to cover the whole of that alignment range:

- for category ARO, one sample shall be provided for testing on a channel in the vicinity of the centre of the
alignment range ARO, as specified in subclause 4.1.4;

- for category AR1, two samples shall be provided, one sample for testing at a channel close to the upper edge and
the other sample for testing close to the lower edge of the alignment range AR1, as specified in subclause 4.1.5;

- for category AR2, three samples shall be provided, one sample for testing at a channel close to the upper edge,
one sample for testing close to the lower edge and the other sample for testing in the vicinity of the centre of the
alignment range AR2, as specified in subclause 4.1.6;

- for category AR3, four or more samples shall be provided, one sample for testing at a channel close to the upper
edge, one sample for testing close to the lower edge, and two or more samples for testing at a corresponding
number of intermediate channels, as specified in subclause 4.1.7.

See clause C.2 for details of the number of samples and tests.
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4.1.10 Testing of a family of equipment with a total operating range in
excess of each equipment's alignments range
A family of equipment may be capable of covering a wider frequency range than the alignment range of one type of

equipment by the use of frequency range determining components other than those specified in subclause 4.1.2 and
fulfilling appropriate requirements.

If this is the case, then for the purposes of type testing, the operational frequency range shall be presented as two or
more alignment ranges, as appropriate, each of which is considered to be category ARO, AR1, AR2, or AR3, according
to the definition in subclause 4.1.3.

FT shall be carried out on a channel within 50 kHz of the highest frequency of the OFR and FT shall be carried out on a
channel within 50 kHz of the lowest frequency of the OFR:

- for category AR1, LT shall be carried out on a channel within 50 kHz of the outer edges of the alignment range
within the OFR, except for the channels coinciding with the highest and lowest frequencies of the OFR where FT
shall be carried out;

- for category AR2, tests shall be in accordance with subclause 4.1.6;
- for category AR3, tests shall be in accordance with subclause 4.1.7.

See clause C.3 for examples.

4.1.11 Testing of equipment with alternative power levels

If an equipment is designed to operate with different carrier power levels, provided that the power can be adjusted,
programmed or remotely controller with any physical changes, measurements of each transmitter parameter shall be
performed at the lowest and highest power levels at which the transmitter is intended to operate.

4.1.12 Testing of equipment with alternative hardware configurations

If a family of equipment has alternative output power levels provided by the use of separate power modules or add on
stages, or additionally has alternative CSP, then each module or add on stage, shall be tested in combination with the
equipment. The necessary samples and tests can be proposed by the manufacturer and or accredited test laboratory and
shall be agreed with the based on the requirements of subclause 4.1.

4.1.13 Testing of equipment that does not have an external 50 Q RF
connector (integral antenna equipment)

4.1.13.1 Equipment with an internal permanent or temporary antenna connector

The means to access and/or implement the internal permanent or temporary antenna connector shall be stated by the
manufacturer with the aid of a diagram. The fact that use has been made of the internal antenna connection or of a
temporary connection to facilitate measurements shall be recorded in the test report.

No connection shall be made to any internal permanent or temporary antenna connector during the performance of
radiated emissions measurements, unless such action forms an essential part of the normal intended operation of the
equipment, as declared by the manufacturer.

4.1.13.2 Equipment with a temporary antenna connector

The manufacturer or his representative may submit one set of equipment with the normal antenna connected, to enable
the radiated measurements to be made. He shall attend the test laboratory at conclusion of the radiated measurements, to
disconnect the antenna and fit the temporary connector. The testing laboratory staff shall not connect or disconnect any
temporary antenna connector.

NOTE: For example, this "temporary antenna connector" might be implemented usi@gcaBlection point
which would be normally used for connection to the antenna.
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Alternatively the manufacturer or his representative may submit two sets of equipment to the test laboratory, one fitted
with a temporary antenna connector with the antenna disconnected and the other with the antenna connected. Each
equipment shall be used for the appropriate tests. The manufacturer shall declare that two sets of equipment are identical
in all respects.

4.2 Testing using bit streams or messages

Manufacturers of equipment capable of transmitting data may elect to have the equipment tested using bit streams or
messages. It should be noted that the methods of measurement using messages are usually more time consuming.

4.3 Interpretation of the measurement results

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

a) the measured value related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

b) the measurement uncertainty value for the measurement of each parameter shall be included in the test report;

c) the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the
figures in clause 10 (table of measurement uncertainty).

4.4 Transmitter power

If the equipment is designed to operate with different transmitter powers, the rated power for each level or range of levels
shall be declared by the manufacturer. The power adjustment control shall not be accessible to the user.

The requirements of the present document shall be met for all power levels at which the transmitter is intended to
operate. For practical reasons, measurements shall be performed only at the lowest and highest power levels at which the
transmitter is intended to operate.

4.5 Facilities sockets

Where a facilities socket is provided the manufacturer shall state the purpose of the socket and nature of the required
input signal.

5 Test conditions, power sources and ambient
temperatures

51 Normal and extreme test conditions

Type testing shall be made under normal test conditions, and also, where stated, under extreme test conditions.

The test conditions and procedures shall be as specified in subclauses 5.2 to 5.5.

5.2 Test power source

During type testing the power source of the equipment shall be replaced by a test power source capable of producing normal
and extreme test voltages as specified in subclauses 5.3.2 and 5.4.2. The internal impedance of the test power source shall
be low enough for its effect on the test results to be negligible. For the purpose of tests, the voltage of the powetlsource sh
be measured at the input terminals of the equipment.
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For battery operated equipment the battery shall be removed and the test power source shall be applied as close to the
battery terminals as practicable.

During tests of DC powered equipment the power source voltages shall be maintained within a tolerance of <+ 1 %
relative to the voltage at the beginning of each test. The value of this tolerance is critical for power measurements, using
a smaller tolerance will provide better measurement uncertainty values.

5.3 Normal test conditions

53.1 Normal temperature and humidity

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

temperature: +15°C to +35°C;

relative humidity: 20 % to 75 %.
When it is impracticable to carry out the tests under these conditions, a note to this effect, stating the ambient temperature
and relative humidity during the tests, shall be added to the test report.

5.3.2 Normal test power source

5.3.2.1 Mains voltage

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of
the present document , 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 source corresponding to the ac mains shall be between 49 Hz and 51 Hz.

5.3.2.2 Regulated lead-acid battery power sources used on vehicles

When the radio equipment is intended for operation from the usual types of regulated lead-acid battery power source used
on vehicles the normal test voltage shall be 1,1 times the nominal voltage of the battery (for nominal voltages of 6 V and
12 V, these are 6,6 V and 13,2 V respectively).

5.3.2.3 Other power sources

For operation from other power sources or types of battery (primary or secondary), the normal test voltage shall be that
declared by the equipment manufacturer.

54 Extreme test conditions

5.4.1  Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance with the procedures specified in subclause
5.5, at the upper and lower temperatures of the following range:

NOTE: -20°C to +55°C and for the purpose of the note to table 4, subclause 7.7.3 the reduced extreme
temperature range of 0°C to +40°C, may be used when appropriate.

Type test reports shall state the temperature range used.



19 Draft EN 301 166 V1.1.1 (1998-04)

54.2 Extreme test source voltages

5.4.2.1 Mains voltage

The extreme test voltage for equipment to be connected to an ac mains source shall be the nominal mains voltage + 10 %.

5.4.2.2 Regulated lead-acid battery power sources used on vehicles

When the equipment is intended for operation from the usual types of regulated lead-acid battery power sources used on
vehicles the extreme test voltages shall be 1,3 and 0,9 times the nominal voltage of the battery (for a nominal voltage of 6 V,
these are 7,8 V and 5,4 V respectively and for a hominal voltage of 12 V, these are 15,6 V and 10,8 V respectively).
5.4.2.3 Power sources using other types of batteries
The lower extreme test voltages for equipment with power sources using batteries shall be as follows:

- for the nickel metal-hydride, leclanché or lithium type: 0,85 times the nominal battery voltage;

- for the mercury or nickel-cadmium type: 0,9 times the nominal battery voltage.

No upper extreme test voltages apply.

In the case where no upper extreme test voltage the nominal voltage is applicable, the corresponding four extreme test
conditions are:

* Viuid Tine VMin/Tmax;

¢ (Vmax=nominal)/Tmin,(Vmax=nominal)/Tmax.

54.24 Other power sources

For equipment using other power sources, or capable of being operated from a variety of power sources, the extreme test
voltages shall be those agreed between the equipment manufacturer and the testing laboratory and shall be recorded in the
test report.

5.5 Procedure for tests at extreme temperatures

Before measurements are made the equipment shall have reached thermal balance in the test chamber. The equipment shall
be switched off during the temperature stabilizing period.

In the case of equipment containing temperature stabilization circuits designed to operate continuously, the temperature
stabilization circuits may be switched on for 15 minutes after thermal balance has been obtained, and the equipment shall
then meet the specified requirements. For such equipment the manufacturer shall provide for the power source circuit
feeding the crystal oven to be independent of the power source for the rest of the equipment.

If the thermal balance is not checked by measurements, a temperature stabilizing period of at least one hour, or a longer
period as may be decided by the testing laboratory, shall be allowed. The sequence of measurements shall be chosen, and
the humidity content in the test chamber shall be controlled so that excessive condensation does not occur.

55.1 Procedure for equipment designed for continuous transmission

If the manufacturer states that the equipment is designed for continuous transmission, the test procedure shall be as follows.

Before tests at the upper extreme temperature, the equipment shall be placed in the test chamber, and left until thermal
balance is attained. The equipment shall then be switched on in the transmit condition for a period of half an hour, after
which the equipment shall meet the specified requirements.

Before tests at the lower extreme temperature, the equipment shall be left in the test chamber until thermal balance is
attained, then switched to the standby or receive condition for a period of one minute, after which the equipment shall meet
the specified requirements.



20 Draft EN 301 166 V1.1.1 (1998-04)

5.5.2 Procedure for equipment designed for intermittent transmission
If the manufacturer states that the equipment is designed for intermittent transmission, the test procedure shall he as follows

Before tests at the upper extreme temperature,, the equipment shall be placed in the test chamber, and left until thermal
balance is attained. The equipment shall then be switched on for one minute in the transmit condition, followed by four
minutes in the receive condition, after which the equipment shall meet the specified requirements.

For tests at the lower extreme temperature, the equipment shall be left in the test chamber until thermal balance is attained,
then switched to the standby or receive condition for one minute, after which the equipment shall meet the specified
requirements.

6 General conditions

6.1 Test signals

6.1.1  Transmitter test signals (B1), (M5) & (M7)

The manufacturer shall declare details of the modulation scheme used and identify how the percentage modulation can be
measured or specified.

For tests on analogue equipmeiat the audio input socket terminals, test signal B1 shall consist of two equal

amplitude non harmonically related sinusoidal input signals selected by the accredited test laboratory todegim the

500 Hz to 3 kHz with at least 500 Hz separation between them, each of which would independently drive the transmitter
into its compression region. The frequency of the tones shall be recorded in the test report. The composite signal level
shall be 20 dB higher than the level which produces 60 % modulation unless the output power at this drive level is less than
the highest level in which case the signal level shall be set to produce the highest level.

For tests via any facilities sockets, test signal B1 shall be of the nature described by the manufacturer for the parpose of th
socket (see subclause 4.5), at a level which produces the largest value of output power (PEP) possible with analogue
modulation. The redting RF spectrum should be equivalent to that of B1 applied to the audio input terminals unless
otherwise agreed with the accredited test laboratory.

For tests on digital equipment (including digital speech), test signal M5 shall consist of a pseudo-random bit sequence of
at least 511 bits (according to CCITT Recommendation 0.153 [12]), at the appropriate data rate.

If the transmission of a continuous bit stream is not possible, test signal M7 shall be trains of correctly coded bits or
messages. This signal shall be agreed between the manufacturer and the accredited test laboratory. Details of this test
signal shall be included in the test report. An encoder as defined in subclause 6.4 may be used.

For the purpose of testing PX in subclauses 7.1.1 and 7.1.2 test signals M5 and M7 should produce the largest value of
output power (PEP) possible with digital modulation. If this is not the case then a test signal that does produce the
largest possible value of output power (PEP) with digital modulation should be used in the testing in subclauses 7.1.1
and 7.1.2.

Equipment capable of transmission of digital information shall be tested with modulation M5. Equipment using
analogue transmission shall be tested with modulation B1. Equipment capable of both analogue and digital transmission
shall be tested separately in each mode with B1 and M5 modulation respectively.

6.1.2 Receiver test signal for analogue equipment

The test signal shall be agreed between the accredited test laboratory and the equipment manufacturer such that it
represents the output from the transmitter and provides the necessary input for correct operation of the receiver. The test
signal used shall be such as to produce a 1 kHz tone at the output of the receiver. Details of the test signal used shall be
recorded in the test report.
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6.1.3 Receiver test signals for data (and digitised voice) equipment (M2),
(M3), (M4) & (M6)
When the equipment is designed to transmit continuous bit streams (e.g. data, facsimile, image transmission, digitised

voice) the normal test signal shall be generated using a method as agreed between the accredited test laboratory and the
equipment manufacturer and shall be as follows:

Signal M2, consisting of a RF carrying a pseudo-random bit sequence of at least 511 bits (according to CCITT
Recommendation 0.153).

If the transmission of a continuous bit stream is not possible, test signal M6 shall be trains of correctly coded bits or
messages. This signal shall be agreed between the manufacturer and the accredited test laboratory. Details of this test
signal shall be included in the test report. An encoder as defined in subclause 6.4 may be used.

Signal M3, consisting of a RF signal, modulated in frequency by an audio frequency signal of 1 kHz with a resulting
deviation of 12 % of the CSP.

Signal M4, consisting of a RF signal, modulated in frequency by an audio frequency signal of 0,4 kHz with a resulting
deviation of 12 % of the CSP. This signal is used as an unwanted signal.
6.1.4 Transmitter effective radiated power test signal (C1)

Tes