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Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (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 (Telecommuni cations series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM).

The present document is part 1 of a multi-part deliverable covering the Land Mobile Service; Radio equipment using
integral antennasintended primarily for anal ogue speech, asidentified below:

Part 1: " Technical characteristics and methods of measur ement” ;

Part 2 "Harmonized EN covering essential requirements under artidle 3.2 of the R& TTE Directive'.

National transposition dates

Date of adoption of this EN: 23 February 2001
Date of latest announcement of this EN (doa): 31 May 2001

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 November 2001
Date of withdrawal of any conflicting National Standard (dow): 30 November 2001
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Introduction

The present document is intended to specify the minimum performance and the methods of measurement of radio
equipment for use in the land mobile service as specified in the scope.

The present document is based on ET'S 300 296, which covers analogue radio equipment intended primarily for the
transmission of speech for usein the Land Mobile Radio service and having an integra antenna.

Equipment similar to that covered by the present document, but having an RF connector is covered by ETS 300 086 (for
details, see the scope of the present document as well as the scope of ETS 300 086).

Equipment intended to transmit signals to initiate a specific response is covered by EN 300 219 (for details, seethe
scope of the present document as well as the scope of EN 300 219), or by ETS 300 341 in the case of integral antenna
equipment (for details, see the scope of the present document as well as the scope of ETS 300 341).

Equipment intended for the transmission of datais covered by ETS 300 113 (for details, see the corresponding scope),
or by ETS 300 390 in the case of integral antenna equipment (for details, see the corresponding scope).

Requirementsto be fulfilled by equipment designed to meet several standards can be found in Part 1,clause 4 of
standards such as ETS 300 341 and/or ETS 300 390 as appropriate.

Angle modulation is used for radio equipment covered by the present document, but individua national administrations
are free to choose the type of modulation. Channd separations, maximum transmitter output power/effective radiated
power and theincluson of automatic transmitter shut-off facility may all be conditionsrelating to theissue of alicence
by the appropriate administration.

Annex A provides additional information concerning radiated measurements.

Annex B contains normative specifications for adjacent channel power measurement arrangements.
Annex C isa graphic representation corresponding to the selection of equipment for testing purposes.
Annex D contains specifications for the test discriminator used in trans ent measurements.

Clause 5 provides the appropriate limits. These limits have been chosen to ensure an acceptable grade of service and to
minimize harmful interference to other equipment and services. They are based on the interpretation of the
measurement results described in clause 4.3.

Provision for the placing on the market of radio equipment in EU Member States can be found in the R& TTE Directive
(Directive 99/5/EC [1]). It can also be noted that some of the parameters considered as essential under the
R&TTE Directive [1] had already been listed as essential under the EMC Directive.

The present document may also be used in CEPT Countries that are not EU Member States. For the benefit of these
Countries, mechanisms for mutual recognition of type approval have been identified in Decision ERC/DEC/(97)10.

Alternatively, another approach may be used in Countries that have not implemented this Decision: type test
measurements performed in an accredited test laboratory in one country would be accepted by the Administration in
another country provided that the national regulatory requirements are met (CEPT recommendation ERC/REC 01-06).

Decision ERC/DEC/(97)10 al so addresses issues related to total quality management.

The present document may, in particular, be used by accredited test laboratories for the assessment of the performance
of the equipment. The performance of the equipment, in the case of conformity assessment measurements, shall be
representative for the performance of the corresponding production model. In order to avoid any ambiguity in that
assessment, the present document contains general ingtructions (clause 4), conditions (clauses 6 and 7) and methods of
measurement (clauses 8 and 9).

The present document was drafted on the assumption that if equipment available on the market isrequired to be
checked, it should be tested in accordance with the methods of measurement specified in the present document.

ETSI
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1 Scope

The present document covers the minimum characteristics considered necessary in order to avoid harmful interference and
to make acceptabl e use of the available frequencies. It does not necessarily include all the characterigtics which may be
required by a user, nor doesit necessarily represent the optimum performance achievable.

The present document appliesto equipment with integral antennas, used in angle modul ation systemsin the land mobile
service, operating on radio frequencies between 30 MHz and 1 000 MHz, with channd separations of 12,5 kHz, 20 kHz
and 25 kHz, and isintended primarily for anal ogue speech.

The present document is based upon ETS 300 296, and isa genera standard, the provisions of which may be superseded in
whole or in part by specific standards for specific applications.

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

Thetype of equipment covered by the present document is handportabl e stations with integral antennas.

The present document covers angle modulation to be used for radio equipment, but individual national adminigrationsare
freeto choose the type of modulation. Channd separations, maximum transmitter output power/effective radiated power
and theincdusion of automatic transmitter shut-off facility may all be conditions attaching to the issue of alicence by the
appropriate administration.

The present document is complementary to ETS 300 086, which coversradio equipment with an interna or external RF
connector, for usein theland mobile service. It is primarily intended for omnidirectional applications.

Additional standards or specifications may be required for equipment such asthat intended for connection to the Public
Switched Td ephone Network (PSTN).

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equi pment and tel ecommuni cati ons equipment and the mutual recognition of their conformity
(R&TTE Directive).

[2] ETSI EN 300 793 (V1.1.1) (1998): "Electromagnetic compatibility and Radio spectrum Matters

(ERM); Land mobile service; Presentation of equipment for type testing”.

[3] ETSI ETR 028 (1998): "Radio Equipment and Systems (RES); Uncertainties in the measurement
of mobile radio equipment characteristics'.

[4] ETSI ETR 273 (1998): "Electromagnetic compatibility and Radio Spectrum Matters (ERM):
Improvement of radiated methods of measurement (using test sites) and evaluation of the
corresponding measurement uncertainties’.

[5] IEC 60489-3 (1988): "Methods of measurement for radio equipment used in the mobile services,
Part 3: Receiversfor A3E or F3E emissions'.

[6] ITU-T Recommendation O.41 (1994): "Psophometer for use on telephone-type circuits'.
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3 Definitions, abbreviations and symbols

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
angle modulation: either phase modulation (G3) or frequency modulation (F3)

audio frequency load: audio frequency load isnormally aresistor of sufficient power rating to accept the maximum audio
output power from the equipment under test. The value of thisresstor should be that stated by the manufacturer and equal
to theimpedance of the audio transducer at 1 000 Hz. In some casesit may be necessary to place an isolating transformer
between the output terminals of the receiver under test and theload

audio frequency ter mination: audio frequency termination isany connection other than the audio frequency load which
may be required for the purpose of testing the receiver. The termination device should be, as appropriate, either chosen by
the manufacturer or agreed between the manufacturer and the testing laboratory and detailsincluded in test reports. If
special equipment isrequired then it should be provided by the manufacturer

band-stop filter (for the SINAD meter): characterigtics of the band-stop filter used in the audio distortion factor meter
and SINAD meter should be such that at the output the 1 000 Hz tone will be attenuated by at least 40 dB and at 2 000 Hz
the attenuation will not exceed 0,6 dB. Thefilter characterigtic shall be flat within 0,6 dB over theranges 20 Hz to 500 Hz
and 2 000 Hz to 4 000 Hz. In the absence of modulation the filter must not cause more than 1 dB attenuation of the total
noise power of the audio frequency output of the receiver under test

integral antenna: antenna designed to be connected to the equipment without the use of a50 Q external connector and
congdered to be part of the equipment. An integral antennamay be fitted internally or externally to the equipment

psophometric weighting networ k: psophometric weighting network is described in ITU-T Recommendation O.41[6]
Types of measurements:

- conducted measur ements. measurements which are made using adirect connection to the equipment under test;
- radiated measur ements. measurements which involve the absol ute measurement of aradiated fidd.

Types of station:

- base gation: equipment fitted with an antenna socket, for use with an externa antennaand intended for usein a
fixed location;

- handportable station: equipment ether fitted with an antenna socket or an integral antenna, or both, normally used
on agand-alone basis, to be carried on a person or held in the hand;

- mobile station: mohile equipment fitted with an antenna socket, for use with an external antenna, normally usedin
avehicle or asatransportable station.

Types of teds
- full tegts: in all cases except where qualified as "limited”, tests are performed according to the present document;
- limited tests limited tests, asdefined in EN 300 793 [2], areas follows:
- tranamitter frequency error, clause 8.1;
- trangmitter effective radiated power, clause 8.2;
- transmitter adjacent channel power, clause 8.4;
- receiver average usable sensitivity (fidd strength), dause 9.1;

- receiver adjacent channd sdlectivity, clause 9.4.
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3.2 Abbreviations

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

AR1 (seeclause4.1)

AR2 (seeclause4.1)

dBc dB rdativeto the carrier power
emf electro-mative force

IF Intermediate Frequency

OFR Operating Frequency Range
RF Radio Frequency

Rx Receiver

SINAD (dgna + noise + digtortion)/(noise + distortion)
SR Switching Range

TX Trangmitter

VSWR Voltage Standing Wave Ratio

3.3 Symbols

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

Eo Reference fidd strength (see annex A)
Ro Reference distance (see annex A)
4 General

4.1 Selection of equipment for testing purposes

For information regarding the sdection of equipment for testing purposes, refer to EN 300 793 [2].

Itis expected that the usage of similar measurement methodol ogies will make it more likely that different laboratories
measuring the same equipment get comparable measurement results.

4.2 Mechanical and electrical design

421 General

The equipment shall be designed, constructed and manufactured in accordance with sound engineering practice, and with
theaim of minimizing harmful interference to other equipment and services.

4272 Controls

Those controls which if maladjusted might increase the interfering potentialities of the equipment shall not be easily
accessbleto theuser.

4.2.3 Transmitter shut-off facility

When atimer for an automatic shut-off facility is operative, at the moment of the time-out the transmitter shall
automatically be switched off. The activation of the transmitter key shall reset thetimer.

4.2.4 Marking
The equipment shall be marked in avisble place Thismarking shall be legible, tamperproof and durable.

The marking shall be in accordance with EC Directives and/or CEPT decisions or recommendations as appropriate.
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4.3 Interpretation of the measurement results

The interpretation of results (e.g. resultsrecorded in atest report) for the measurements described in the present
document shall be as follows:

a) the measured value related to the corresponding limit shall be used to decide whether an equipment meetsthe
requirements for that parameter of the present document;

bl) thevalues of the actual measurement uncertainty shall be, for each measurement, equal to or lower than the
figures given in clause 10 (maximum acceptable value of the measurement uncertainties);

b2) theactual measurement uncertainty of the laboratory carrying out the measurements, for each particular
measurement, shall be included in the corresponding test report (if any).

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in
accordance with ETR 028 [3] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2 (which
provide confidence levels of respectively 95 % and 95,45 % in the case where the distributions characterizing the actual
measurement uncertainties are normal (Gaussian)).

The particular expansion factor used for the evaluation of the measurement uncertainty shall be stated.

5 Technical characteristics

This clause contains the limit values of the parametersdefined in clauses8 and 9.

5.1 Transmitter parameter limits

5.1.1

For the definition and the measuring method see clause 8.1.

Frequency error

The frequency error shall not exceed the values given in table 1 under normal, extreme or any intermediate set of
conditions.

For practical reasonsthe measurements will be performed only under normal and extremetest conditions as stated in
clause8.1.

Table 1: Frequency error

Channel
separation Frequency error limit (kHz)
(kHz)
below 47 MHz above above above
47 MHz to 137 MHzto 300 MHz to 500 MHz to
137 MHz 300 MHz 500 MHz 1 000 MHz
20 & 25 +0,60 +1,35 +2,00 +2,00 +2,50
(note)
12,5 +0,60 +1,00 +1,50 +1,50 No value
(note) specified
NOTE: For handportable stations having integral power supplies, the figures given in the table only apply to
the limited temperature range 0°C to +30°C. However for the full extreme temperature conditions
(clause 6.4.1) exceeding the limited temperature range above, the following frequency error limits
apply:
+2 50 kHz between 300 MHz and 500 MHz;
+3,00 kHz between 500 MHz and 1 000 MHz.
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5.1.2 Effective radiated power
For the definition and the measuring method see clause 8.2.

The maximum effective radiated power under normal test conditions shall be within d; from the rated maximum effective
radiated power.

The average effective radiated power under normal test conditions shall also be within d; from the rated average effective
radiated power.

Thealowance for the characteristics of the equipment (£1,5 dB) shall be combined with the actual measurement
uncertainty in order to provide d;, asfollows:

- d2=d 2+d2
where uncertainty:
- d,, istheactual measurement uncertainty;,
- dyistheallowance for the equipment (+1,5 dB),
- d;isthefinal difference;

- al values shall be expressed in linear terms.

The variation of power due to the change of temperature and voltage for the measurements under extreme test
conditions shall not exceed +2 dB or -3 dB (the measurements shall be performed using the test fixture).

In al cases the actual measurement uncertainty shall comply with clause 10.

Furthermore the maximum effective radiated power shall not exceed the maximum value allowed by the
adminigrations.

Example of the calculation of d;:

- d, = 6 dB (value acceptable, asindicated in the table of maximum uncertainties);

- =3,98in linear terms,

- dg =1,5dB (fixed value for al equipment fulfilling the requirements of the present document);
- =141inlinear terms,

- d? =[3,98]2+[1,41)%

- Therefored; = 4,22 in linear terms, or 6,25 dB.

This calculation shows that in this case d; is in excess of 0,25 dB compared to dm, the actual measurement uncertainty
(6 dB).

ETSI



14 ETSI EN 300 296-1 V1.1.1 (2001-03)

5.1.3 Frequency deviation

For the definition and the measuring method see clause 8.3.

5.1.3.1 Maximum permissible frequency deviation

The maximum permissible frequency deviation for modulation frequencies from the lowest frequency transmitted (f,)
by the equipment (as declared by the manufacturer) up to (f,) shall be asgivenin table 2.

Table 2: Frequency deviation

Channel separation Maximum Permissible
in kHz Frequency Deviation
(MPFD) in kHz
12,5 +2,5
20 +4,0
25 +5,0

Frequency deviation Audio frequency———»

Figure 1: Template showing the MPFD versus modulation frequencies
Abbreviations:
- i lowest appropriate frequency;
f, 3,0 kHz (for 20 kHz or 25 kHz channel separation); or

- 2,55 kHz (for 12,5 kHz channel separation);

- MPFD maximum permissible frequency deviation between f; and f,, clause 5.1.3.1,
- A measured frequency deviation at f,,

- f

cs  Trequency equal to channel separation.
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Adjacent channel power

For the definition and the measuring method see clause 8.4.

For channd separations of 20 kHz and 25 kHz, the adjacent channd power shall not exceed a value of 70,0 dB below the
carrier power of the transmitter without the need to be below 0,20 tAW. For channel separations of 12,5 kHz, the adjacent

ETSI EN 300 296-1 V1.1.1 (2001-03)

channel power shall not exceed a value of 60,0 dB below the transmitter carrier power without the need to be bel ow

0,20 /AW,

5.1.5

Spurious emissions

For the definition and the measuring method see clause 8.5.

The power of any spurious emission shall not exceed the values given in table 3.

Table 3: Radiated emissions

Frequency range

30 MHz to 1 GHz

above 1 GHz to 12,75 GHz

Tx operating

0,25 /W (-36,0 dBm)

1,00 /W (-30,0 dBm)

Tx standby

2,0 nW (-57,0 dBm)

20,0 nW (-47,0 dBm)

5.1.6

For the definition and the measurement method see clause 8.6.

Transient frequency behaviour of the transmitter

Thetransent periodsaregiven in table 4. A graph of these trangent periods for the case of equipment operating in the
frequency range above 300 MHz to 500 MHz are shown in figure 11, clause 8.6.

Table 4: Transient periods

Frequency range 30 MHz to 300 MHz above above
300 MHz to 500 MHz 500 MHz to 1 000 MHz
t, (ms) 5,0 10,0 20,0
t, (Ms) 20,0 25,0 50,0
t3 (Ms) 5,0 10,0 10,0

During the periodst; and t; the frequency difference shall not exceed the val ue of one channd separation.

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

In the case of handportabl e stations with a transmitter maximum rated effective radiated power of lessthan 5W, the
frequency deviation during t; and t; may be greater than the val ue of one channe separation. The corresponding plot of

frequency versustime during t; and t; shall berecorded in test reports.
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5.2 Receiver parameter limits

5.2.1 Average usable sensitivity (field strength, speech)
For the definitions and the measurement method see clause 9.1.

For the average usabl e sengitivity limits, four categories of equipment are defined as follows:
Category A: equipment having an integral antenna fully within the case

Category B: equipment having an extractable or fixed integral antenna, with an antenna length not exceeding 20 cm
externa to the case

Category C: equipment having an extractable or fixed integral antenna, with an antennalength exceeding 20 cm externd
tothe case

Category D: equipment not covered by category A, B or C.

Under normal test conditions, the average usable sensitivity shall not exceed the following field strength val ues.

Table 5a: Sensitivity limits for Categories A and D

Frequency band Average usable sensitivity
(MHz) in dB relative to 1/A/m
30 to 400 30,0
> 400 to 750 31,5
> 750 to 1 000 33,0

Table 5b: Sensitivity limits for Category B

Frequency band Average usable sensitivity
(MHz) in dB relative to 1/M/m

30 to 130 21,0

> 130 to 300 22,5

> 300 to 440 24,5

> 440 to 600 26,5

> 600 to 800 28,5

> 800 to 1 000 31,0

Category C
At frequencies grester than 375 MHz the limits shall be as specified in table 5b.

In the case of frequencieslessthan or equa to 375 MHz a correction factor K shall be subtracted from the specified field
strengthsin table 5b.

- K =20l0gy, [(I +20)/40];

- wherel isthe external part of the antennaiin cm.

This carrection only appliesif the antenna length external to the caseislessthan (15 000/f, - 20) in cm, wherefisthe
frequency in MHz.

For dl categories of equipment, add 6 dB to the limit under normal test conditions to obtain thelimit under extremetest
conditions.
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5.2.2 Amplitude characteristic
For the definition and the measurement method see clause 9.2.

Within the specified changein radio frequency input sgnal level, the change of audio output level shall not exceed 3,0 dB.

5.2.3 Co-channel rejection
For the definition and the measurement method see clause 9.3.

The vaue of the co-channd rejection ratio, expressed in dB, at any frequency of the unwanted signal within the specified
range, shall be between:

8,0dB and 0 dB for channel separations of 20 kHz and 25 kHz;

- 12,0dB and 0 dB for a channd separation of 12,5 kHz.

5.2.4  Adjacent channel selectivity
For the definition and the measurement method see clause 9.4.

The adjacent channd sdlectivity of the equipment shall be such that under the specified test conditions, the given
degradation shall not be exceeded for levels of the unwanted signal up to those given in table 6.

Table 6: Adjacent channel selectivity

Channel
Separation Adjacent channel selectivity limit (dBmV/m)
(kHz)
Unwanted frequencies < 68 MHz Unwanted frequencies > 68 MHz
Normal test Extreme test Normal test conditions Extreme test
conditions conditions conditions
20 & 25 75 65 20 logqo(f) + 38,3 20 logqo(f) + 28,3
12,5 65 55 20 logq(f) + 28,3 20 logqo(f) + 18,3
NOTE: fis the carrier frequency in MHz

5.2.5 Spurious response rejection
For the definition and the measurement method see clause 9.5.

The spurious response rgjection of the equipment shall be such that under the specified test conditions, the given
degradation shall not be exceeded for levels of the unwanted signal up to:

- 75dBgN/m for unwanted sgnal frequencies< 68 MHz;

- (2010g,4 () + 38,3) dBV/m for unwanted signal frequencies > 68 MHz;

- wheref isthe frequency in MHz.
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5.2.6 Intermodulation response rejection
For the definition and the measurement method see clause 9.6.

The intermodulation response regjection of the equipment shall be such that under the specified test conditions, the given
degradation shall not be exceeded for levels of the unwanted signal up to:

- 70 dBgNV/m for unwanted signal frequencies < 68 MHz;

- (2010g,( (f) + 33,3) dBV/m for unwanted signal frequencies > 68 MHz;

- wheref isthe frequency in MHz.

5.2.7 Blocking or desensitization

For the definition and the measurement method see clause 9.7.

The blocking level, for any frequency within the specified ranges, shal be:
- >89dB//m for unwanted signal frequencies < 68 MHz;

- 2(20lo0g,q (f) +52,3) dBV/m for unwanted signal frequencies > 68 MHz,

- wheref isthe frequency in MHz.

5.2.8 Spurious radiations
For the definition and the measurement method see clause 9.8.

The power of any spurious radiation shall not exceed the values given in table 7.

Table 7: Radiated components

Frequency range 30 MHz to 1 GHz above 1 GHz to 12,75 GHz
Limit 2,0 nW (-57,0 dBm) 20,0 nW (-47,0 dBm)
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6 Test conditions, power sources and ambient
temperatures

6.1 Normal and extreme test conditions

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

6.2 Test power source

During measurements, 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 clauses 6.3.2 and 6.4.2. The internal impedance of the test power
source shall be low enough for its effect on the test resultsto be negligible. For the purpose of tests, the voltage of the
power source shall be measured at the input terminals of the equipment.

If the equipment is provided with a permanently connected power cable, thetest voltage shall be that measured at the
point of connection of the power cable to the equipment.

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 the power source voltages shall be maintained within atolerance of < +1 % relative to the voltage at the
beginning of each test. The value of thistoleranceis critical to power measurements, using a smaller tolerance will
provide better measurement uncertainty values.

6.3 Normal test conditions

6.3.1 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 isimpracticable to carry out the tests under these conditions, anote to this effect, stating the ambient
temperature and relative humidity during the tests, shall be added to test reports.

6.3.2  Normal test power source

6.3.2.1 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.

6.3.2.2 Regulated lead-acid battery power sources used on vehicles

When the radio equipment isintended for operation from the usual types of regulated lead-acid battery power source
used on vehicles, thenormal test voltage shall be 1,1 times the nomina voltage of the battery. For nominal voltages of
6V and 12V, theseare6,6 V and 13,2 V respectively.
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6.3.2.3 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.

6.4 Extreme test conditions

6.4.1  Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance with the procedures specified in
clause 6.5, at the upper and lower temperatures of the following range:

- -20°Cto +55°C.
For the purpose of clause 5.1.1 a) an additiona extreme temperature range of 0°C to +30°C shall be used.

Test reports shall state the temperature range used.
6.4.2 Extreme test source voltages

6.4.2.1 Mains voltage

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

6.4.2.2 Regulated lead-acid battery power sources used on vehicles

When the equipment isintended 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 anomina voltage of
6V, theseare7,8V and 5,4 V respectively and for anominal voltage of 12 V, these are 15,6 VV and 10,8 V respectively.

6.4.2.3 Power sources using other types of batteries
The lower extreme test voltages for equipment with power sources using the following batteries shall be:
- for the Leclanché or the lithium type of battery: 0,85 times the nomina voltage of the battery;

- for the mercury or nickel-cadmium type of battery: 0,9 timesthe nomina voltage of the battery.

No upper extreme test voltages apply.

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

Vmin/Tmin* Vmin/Tmax;

= (Ve =nominal) / T i, (Ve = nominal) / T

6.4.2.4 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, as appropriate, either those selected by the manufacturer or those agreed between the equipment
manufacturer and the testing laboratory. They shall be recorded in test reports.
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6.5 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 to the rest of the equipment.

If the thermal balanceis not checked by measurements, atemperature stahilizing period of at least one hour, or such
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.

6.5.1 Procedure for equipment designed for continuous operation

If the manufacturer statesthat the equipment is designed for continuous operation, 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 conditions for a period of half an hour after
which the equipment shall meet the specified requirements.

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

6.5.2 Procedure for equipment designed for intermittent operation

If the manufacturer statesthat the equipment is designed for intermittent operation, 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 for one minutein the transmit condition, followed by
four minutes in thereceive 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 therma balance is
attained, then switched to the standby or receive condition for one minute after which the equipment shall meet the
specified requirements.

7 General conditions

7.1 Test modulation

The test modulation sgnals are baseband signal s that modulate a carrier or signal generator. They are dependent upon
the type of equipment under test and also the measurement to be performed.

Test modulating signals are:
- A-M1: al1000Hztoneat alevel which produces a deviation of 12 % of the channel separation;
- A-M2:  al250Hztoneat alevel which produces a deviation of 12 % of the channel separation;

- A-M3: a400Hztoneat alevel which produces adeviation of 12 % of the channel separation. Thissignal is
used as an unwanted signal.
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7.2 Artificial antenna

Tests on the tranamitter requiring the use of the test fixture shall be carried out with a substantially non-reactive
non-radiating load of 50 Q connected to the test fixture terminal.

7.3 Test sites and general arrangements for radiated
measurements

For guidance on radiation test sites see annex A. Detailed descriptions of the radiated measurement arrangements are
included in this annex.

7.4 Transmitter automatic shut-off facility

If the equipment is fitted with an automatic transmitter shut-off facility it shall be made inoperative for the duration of
the measurements, unless it has to be left operative to protect the equipment. If the shut off facility is |eft operative the
status of the equipment shall be indicated.

7.5 Arrangement for test signals at the input of the transmitter

For the purpose of the present document, the transmitter audio frequency modulation signal shall be applied to the
microphone input terminals with the internal microphone disconnected, unless otherwise stated.

7.6 Arrangements for test signals at the input of the receiver via
a test fixture or a test antenna

Sources of test signals for application to thereceiver viaates fixture (clause A.6), a stripline (clause A.1.3) or atest
antenna (clause A.4) shall be connected in such away that the impedance presented to the test fixture, the stripline or
the test antennaiis 50 Q. Thisrequirement shall be met irrespective whether one or more signals using a combining
network are applied to thereceiver simultaneoudly.

Thelevels of the test signals shall be expressed in terms of the emf at the output of the source prior to connection to the
receiver input connector.

The effects of any intermodulation products and noise produced in the test signal sources shall be negligible.

7.7 Receiver mute or squelch facility

If therecaiver isequipped with amute or squelch circuit, this shall be made inoperative for the duration of the
measurements.

7.8 Receiver rated audio output power

The rated audio output power shall be the maximum power, declared by the manufacturer, for which all the
requirements of the present document are met. With normal test modulation, clause 7.1, the audio output power shal be
measured in aresistive |load simulating the load with which the receiver normally operates. The value of thisload shall
be declared by the manufacturer.
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8 Methods of measurement for transmitter parameters

When performing transmitter tests on equipment designed for intermittent operation, the specified maximum transmit
time shall not be exceeded.

8.1 Frequency error

8.1.1

The frequency error of the transmitter is the difference between the measured carrier frequency in the absence of
modulation and the nominal frequency of the transmitter.

Definition

8.1.2 Method of measurement

Transm tter | |.. . . .. C Artificial | ... .Frequency , .
..... under .. . . > Antenna . . . >1 ... . Meter .
t est

Figure 2: Measurement arrangement
The equipment shall be placed in atest fixture (clause A.6) connected to the artificial antenna (clause 7.2). The carrier

frequency shall be measured in the absence of modulation. The measurement shall be made under normal test conditions
(clause 6.3) and repested under extremetest conditions (clauses 6.4.1 and 6.4.2 applied smultaneoudy).

8.2

Adminigtrations may state the maximum value for the maximum effective radiated power of transmitters; this could be a
condition for issuing thelicence

Effective radiated power

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

The requirements of the present document shall be met for al power levelsat which the transmitter isintended to operate.
For practical reasons measurements shall be performed only at the lowest and the highest power level a which the
transmitter isintended to operate.

8.2.1

For the purpose of this measurement, the maximum effective radiated power is defined as the effective radiated power in
thedirection of maximum field strength under gpecific conditions of measurement, in the absence of modulation.

Definition

The rated maximum effective radiated power is the maximum effective radiated power declared by the manufacturer.
The average effective radiated power is defined asthe average of the effective radiated power measured in 8 directions.

Therated average effective radiated power shall aso be declared by the manufacturer.
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8.2.2 Method of measurement

The measurements shall be made under normal test conditions, dause 6.3, and extreme test conditions, clauses6.4.1 and
6.4.2 applied smultaneoudy.

8.2.2.1 Maximum effective radiated power under normal test conditions

t est

site

NOTE 1: Transmitter under test.
NOTE 2: Test antenna.
NOTE 3: Spectrum analyser or selective voltmeter (test receiver).

a)

b)

0

d)

Figure 3: Measurement arrangement

A test site, which fulfils the requirements for the specified frequency range of this measurement, shall be used.
The test antenna shall be oriented initially for vertical polarization unless otherwise stated.

The transmitter under test shall be placed on the support in its standard position (clause A.2) and switched on
without modul ation.

The spectrum analyser or selective voltmeter shall be tuned to the transmitter carrier frequency. The test antenna
shall beraised or lowered through the specified height range until the maximum signal level is detected on the
spectrum analyser or selective voltmeter.

The transmitter shall be rotated through 360° around a vertical axisin order to find the direction of the maximum
signal.

The test antenna shall be raised or lowered again through the specified height range until anew maximum s
obtained. Thislevel shal be recorded. (This maximum may be alower value than the value obtainable at heights
outside the specified limits).

The test antenna may not need to be raised or lowered if the measurement is carried out on atest site according to
clause A.1.2.
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test site

NOTE 1: Signal generator.

NOTE 2: Substitution antenna.

NOTE 3: Test antenna.

NOTE 4: Spectrum analyser or selective voltmeter (test receiver).

Figure 4: Measurement arrangement

€) Using the measurement arrangement of figure 4 the substitution antenna, shall replace the transmitter antennain
the same position and in vertical polarization. The frequency of the signal generator shall be adjusted to the
tranamitter carrier frequency. Thetest antenna shall be raised or lowered as necessary to ensure that the
maximum signal is still received.

The test antennaneed not be raised or lowered if the measurement is carried out on atest site according to clause A.1.2.

Theinput signal to the substitution antenna shall be adjusted in level until an equal or aknown related level to that
detected from the tranamitter is obtained in the test receiver.

The maximum carrier radiated power is equa to the power supplied by the signa generator, increased by the known
relationship if necessary and after corrections due to the gain of the substitution antenna and the cable | oss between the
signal generator and the substitution antenna.

f) Stepsb) to ) above shall be repeated with the test antenna and the substitution antenna oriented in horizontal
polarization.

8.2.2.2 Average effective radiated power under normal test conditions

a) The proceduresin steps b) to f) shall be repeated, except that in step c) the transmitter shall be rotated through
8 positions, 45° apart, starting at the position corresponding to the measured maximum effective radiated power.

b) The average effective radiated power corresponding to the eight measured valuesis given by:
>8Py
8

averageradiated power =

where P, isthe power corresponding to each of the eight positions.
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Method of measurements of maximum and average effective
radiated power under extreme test conditions

,,,,,,, |Transnitter ~|. . Test | .RF. power
....... counder ol >4 >
....... c.test . | oad .meter

‘Test fixture |

Figure 5: Measurement arrangement

a) Themeasurement specified in clause 8.2.2 shall aso be performed under extreme test conditions. Dueto the
imposs bility of repeating the measurement on atest Site under extreme temperature conditions, ardative
measurement is performed, using the test fixture (clause A.6) and the measurement arrangement of figure 5.

b) Thepower ddivered tothetest load is measured under normal test conditions (clause 6.3) and extremetest
conditions (clauses 6.4.1 and 6.4.2 applied smultaneoudy), and the differencein dB isnoted. Thisdifferenceis
algebraically added to the average effective radiated power under normal test conditions, in order to obtain the
average effective radiated power under extreme test conditions.

c) A similar calculation will provide the maximum effective radiated power.

d) Additional uncertainties can occur under extreme test conditions due to the calibration of the test fixture.

8.3

The frequency deviation is the maximum difference between the instantaneous frequency of the modulated radio
frequency signal and the carrier frequency in the absence of modulation.

Frequency deviation

8.3.1 Maximum permissible frequency deviation

8.3.1.1 Definition

The maximum permissible frequency deviation isthe maximum value of frequency deviation stated for the rd evant
channel separation.

8.3.1.2 Method of measurement

" |Transnmitter
...under .
..test .

" Test Fixture

Modul ati ng .
..signal
_generat or .

Artificial

~antenna_ .

~ Deviation_ .

Figure 6: Measurement arrangement

Thetransmitter shall be placed in thetest fixture (clause A.6) connected to thetest |oad. The frequency deviation shall be
measured by means of a deviation meter capable of measuring the maximum permissible frequency deviation, including
that due to any harmonics and intermodul ation products, which may be produced in the transmitter. The deviation meter
bandwidth must be suitabl e to accommodate the highest modulating frequency and to achieve the required dynamic range.
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8.3.1.3 Analogue signals within the audio bandwidth

a) The modulation frequency shall be varied between the lowest frequency considered to be appropriate and f,, (see

note). Theleve of thistest signal shall be 20 dB above the level corresponding to a deviation at 1 000 Hz of
12 % of the channel separation.

b) The maximum (positive or negative) frequency deviation shall be recorded.

NOTE: f,isequd to 3 kHz, for transmittersintended for 20 and 25 kHz channel separation, or to 2,55 kHz for
transmittersintended for 12,5 kHz channel separations.
8.3.14 Analogue signals above the audio bandwidth

a) The modulation frequency shall be varied between f, (see note) and a frequency equal to the channel separation

for which the equipment isintended. Theleve of thissignal shall correspond to adeviation at 1 000 Hz of 12 %
of the channel separation.

b) The maximum (positive or negative) frequency deviation shall be recorded.

NOTE: f,isequd to 3 kHz, for transmittersintended for 20 and 25 kHz channel separation, or to 2,55 kHz for
transmittersintended for 12,5 kHz channel separations.

8.4 Adjacent channel power

84.1 Definition

The adjacent channel power isthat part of thetotal power output of atransmitter under defined conditions of modulation,
which falls within a specified passhand centred on the nominal frequency of either of the adjacent channels. This power is
the sum of the mean power produced by the modul ation, hum and noise of the tranamitter.

Itisspecified ether astheratio expressed in decibels of the carrier power to the adjacent channd power or as an absolute
value
8.4.2 Method of measurement

The adjacent channd power may be measured with a power measuring receiver, which conformsto the requirements given
in annex B.

Transnitter | .| .. | Artificial | . .. |. .. Power _ . ..
counder RS > measuring. .
S test .. ~Antenna | ... receiver .

" Text Fixture |

[
.Modul ating. .
...signal .
..generator .

Figure 7: Measurement arrangement
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a) Thetrangamitter under test shall be placed in the test fixture (clause A.6) connected viathe artificial antenna
(clause 7.2) to a power measuring receiver calibrated to measure rms power level. Thelevd at thereceiver input
shdl be within itsallowed limit. Thetransmitter shall be operated at the maximum operational carrier power level.

b) With thetransmitter unmodulated, the tuning of the power measuring receiver shall be adjusted so that a maximum
responseis obtained. Thisisthe 0 dB response point. The power measuring receiver attenuator setting and the
reading of the meter shall be noted.

¢) Thetuning of the power measuring receiver shall be adjusted away from the carrier sothat its-6 dB response
nearest to the transmitter carrier frequency islocated at a displacement from the nominal frequency of the carrier as
givenin the following table

Table 8: Frequency displacement

Channel separation Displacement
(kHz) (kHz)
12,5 8,25
20 13
25 17

The sameresult may be obtained by tuning the power measuring receiver (point D2 in the drawing of the power measuring
filter shape) to the nominal frequency of the adjacent channd, if it has been suitably calibrated.

d) Thetransmitter shall be modulated with a1 250 Hz tone at alevel which is 20 dB higher than that required to
produce normal deviation.

€) The power measuring receiver variable attenuator shall be adjusted to obtain the same meter reading asin step b) or
aknown reation toit. Thisvalue shal be noted.

f) Theratio of adjacent channd power to carrier power isthe difference between the attenuator settingsin step b) and
), corrected for any differencesin the reading of the meter.

Alternatively the absolute val ue of the adjacent channe power may be cal culated from the above ratio and the
trangmitter carrier power.

For each adjacent channel, the adjacent channel power shall be recorded.
0) Stepsc) tof) shall berepeated with the power measuring receiver tuned to the other sde of the carrier.

h) The adjacent channel power of the equipment under test shall be expressed asthe higher of the two values recorded
in step f) for the upper and lower channd s nearet to the channel considered.

8.5 Radiated spurious emissions

85.1 Definition

Spurious emissions are emissons at frequencies, other than those of the carrier and sidebands associated with normal
modulation, radiated by the antenna and by the cabinet of the transmitter.

They are specified astheradiated power of any discrete signdl.
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85.2 Method of measurement

t est

site

NOTE 1: Transmitter under test.

NOTE 2: Test antenna.

NOTE 3: High 'Q' (notch) or high pass filter.

NOTE 4: Spectrum analyser or selective voltmeter (test receiver).

a)

Figure 8: Measurement arrangement

A test site, which fulfils the requirements of the specified frequency range of this measurement, shall be used.

The test antenna shall be oriented initially for vertical polarization and connected to a spectrum analyser or a
selective voltmeter, through a suitable filter to avoid overloading of the spectrum analyser or selective voltmeter.
The bandwidth of the spectrum analyser or selective voltmeter shall be between 10 kHz and 100 kHz, set to a
suitable value to correctly perform the measurement.

b)

0

d)

e

- For the measurement of spurious emissions below the second harmonic of the carrier frequency the filter
used shall be ahigh 'Q' (notch) filter centred on the tranamitter carrier frequency and attenuating this signal
by at least 30 dB.

- For the measurement of spurious emissions at and above the second harmonic of the carrier frequency the
filter used shall be ahigh pass filter with a stop band rejection exceeding 40 dB. The cut-off frequency of the
high pass filter shall be approximately 1,5 times the transmitter carrier frequency.

- Thetransmitter under test shall be placed on the support in its standard position (clause A.2) and shall be
switched on without modulation.

Theradiation of any spurious emission shall be detected by the test antenna and spectrum analyser or selective
voltmeter over the frequency range 30 MHz to 4 GHz, except for the channel on which the transmitter is
intended to operate and its adjacent channels. In addition, for equipment operating on frequencies above

470 MHz, measurements shal be repeated over the frequency range 4 GHz to 12,75 GHz. The frequency of each
spurious emission detected shall be recorded. If the test siteis disturbed by interference coming from outside,
this qualitative search may be performed in a screened room, with areduced distance between the transmitter
and the test antenna.

At each frequency at which an emission has been detected, the spectrum analyser or selective voltmeter shall be
tuned and the test antenna shall be raised or lowered through the specified height range until the maximum signal
level is detected on the spectrum analyser or selective voltmeter.

The transmitter shall be rotated through 360° about a vertical axis, until ahigher maximum signal isreceived.

The test antenna shall be raised or lowered again through the specified height range until anew maximum is
obtained. Thislevel shall be recorded.

- Thetest antennamay not need to be raised or lowered if the measurement is carried out on atest site
according to clause A.1.2.
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test site

NOTE 1: Signal generator.

NOTE 2: Substitution antenna.

NOTE 3: Test antenna.

NOTE 4: Spectrum analyser or selective voltmeter (test receiver).

Figure 9: Measurement arrangement

f) Using the measurement arrangement of figure 9, the substitution antenna shall replace the tranamitter antennain
the same position and in vertical polarization. It shall be connected to the signal generator.

g) At each frequency at which an emission has been detected, the signal generator, substitution antenna and
spectrum analyser or selective voltmeter shall be correspondingly tuned. The test antenna shall be raised or
lowered through the specified height range until the maximum signal level is detected on the spectrum analyser
or selective voltmeter.

- Thetest antennamay not need to beraised or lowered if the measurement is carried out on atest Site
according to clause A.1.2.

- Thelevd of the signal generator giving the same signal level on the spectrum analyser or selective voltmeter
asin item e) above shall be recorded. This value, after corrections due to the gain of the substitution antenna
and the cable | oss between the signal generator and the substitution antenna, is the radiated spurious emission
at this frequency.

- Theresolution bandwidth of the measuring instrument shall be the smallest bandwidth available which is
greater than the spectral width of the spurious component being measured. This shall be considered to be
achieved when the next highest bandwidth causes less than 1 dB increase in amplitude. The conditions used
in the measurement shall be recorded in test reports.

h) Steps c) to g) above shal be repeated with the test antenna oriented in horizontal polarization.

i) Stepsc) to h) above shall be repeated with the transmitter in stand-by condition if this option isavailable.
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8.6 Transient frequency behaviour of the transmitter

This measurement does not apply to transmitters intended for continuous transmission only.

8.6.1 Definitions

Transient frequency behaviour of the transmitter: the variation in time of the transmitter frequency difference from the
nominal frequency of the tranamitter when the RF output power is switched on and off.

-ty according to the method of measurement described in clause 8.6.2 the switch-on ingtant t, of a transmitter is
defined by the condition when the output power, measured at the antenna terminal, exceeds 0,1 % of the full

output power (-30 dBc).
-ty period of time starting at t,, and finishing according to table 4, clause 5.1.6.

- t,: period of time starting at the end of t; and finishing according to table 4, clause 5.1.6.

-ty Switch-off instant defined by the condition when the output power falls below 0,1 % of the full output
power (-30 dBc).

-ty period of timethat finishing at t and starting according to table 4, clause 5.1.6.

8.6.2 Method of measurement

..50 W power attenuator

Transmitter || 5| >4 S, Test L ' >

~Test Fixture .

.................................. >{ Storage.
< .. (fd) |GCscillo- .
scope. . . .

.Signal Cenerator

Figure 10: Measurement arrangement

Thetransmitter shall be placed in thetest fixture (clause A.6) and the measurement arrangement shown in figure 10 shall
be used.

Two signals shall be connected to thetest discriminator (annex D) viaa combining network, clause 7.6.
Thetranamitter output from the test fixture shall be connected to a50 Q power attenuator.

The output of the power attenuator shall be connected to the test discriminator via oneinput of the combining network.
A test 9gnal generator shall be connected to the second input of the combining network.

Thetest signal shall be adjusted to the nominal frequency of the transmitter.

Thetest signal shall be modulated by a frequency of 1 kHz with adeviation equal to + the value of the rd evant channel
Separation.

Thetes signal leve shall be adjusted to correspond to 0,1 % of the power of the transmitter under test measured at the
input of thetest discriminator. Thisleve shall be maintained throughout the measurement.

The amplitude difference (ad) and the frequency difference (fd) output of thetest discriminator shall be connected to a
storage oscill oscope.

The storage oscill oscope shall be sat to digplay the channd corresponding to the (fd) input up to £1 channd frequency
difference, corresponding to the relevant channd separation, from the nominal frequency.
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The storage oscill oscope shall be set to a sweep rate of 10 mg/div and set so that thetriggering occursat 1 div from the left
edge of the display.
Thedisplay will show the 1 kHz test signal continuousdly.

The storage oscill oscope shall then be set to trigger on the channd corresponding to the amplitude difference (ad) input at a
low input level, risng.

Thetranamitter shall then be switched on, without modulation, to produce the trigger pulse and a picture on the display.

Thereault of the changein the ratio of power between the test signal and the tranamitter output will, due to the capture
ratio of thetest discriminator, produce two separate s des on the picture, one showing the 1 kHz test signd, the other the
frequency difference of the transmitter versustime.

The moment when the 1 kHz test signal is completely suppressed is considered to providet,..

The periods of timet; and t, asdefined in table 4, clause 5.1.6, shall be used to define the appropriate templ ate.
During the period of timet; and t, the frequency difference shall not exceed the values given in dause 5.1.6.
The frequency difference, after the end of t,, shall be within the limit of the frequency error, dause 5.1.1.

Thereault shall be recorded as frequency difference versustime.
Thetransmitter shall remain switched on.

The storage oscill oscope shall be set to trigger on the channd corresponding to the amplitude difference (ad) input a a
high input level, decaying and s&t so that the triggering occursat 1 div. from theright edge of the display.

Thetranamitter shall then be switched off.

The moment when the 1 kHz test signal Startstoriseis considered to providet

The period of timet, as defined in table 4, dause 5.1.6, shall be used to define the appropriate templ ate.
During the period of timet; the frequency difference shall not exceed the values given in dause 5.1.6.
Before the gtart of t5 the frequency difference shall be within the limit of the frequency error, dause5.1.1.

Thereault shall be recorded as frequency difference versustime.

Figure 11 represents the storage oscilloscope view t4, t, and t5 for the case of equipment operating in the frequency range
300 MHz to 500 MHz.

If the display of the oscill oscope shows alarge impulseimmediately after the end of the calibration signal, thereisarisk
that this signal may be caused by the phase shift between the calibration signal and the transmitter.

To identify the source of theimpulse, the following method can be used.
Theimpulse can be eval uated by repeating thetest, e.g. for threetimes.
If theimpulse remains congtant in amplitude and exceeds the limit then the transmitter fail sto meet the test.

If theimpulse changes amplitudeit is a phase shift occurring from the method of testing and this impulse shall be
disregarded in the assessment of the test results.
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9 Methods of measurement for receiver parameters

9.1 Average usable sensitivity (field strength, speech)

91.1 Definition

The average usabl e sengtivity (speech) expressed asfield strength is the average fidd strength, expressed in dBzA//m,
produced by a carrier at the nominal frequency of the recever, modulated with the normal test signal (seedause7.1)
which will, without interference, produce after demodulation a SINAD ratio of 20 dB measured through a psophometric
weighting network. The averageis cal culated from 8 measurements of fidd strength when thereceiver isrotated in

45° increments starting at a particular orientation.

NOTE: Theaverage usable senstivity mosily differs only by a small amount from the maximum usable sensitivity
to befound in aparticular direction. Thisisdueto the properties of the averaging process as used in the
formulain clause 9.1.2 g). For instance, an error not exceeding 1,2 dB can be found if the sengtivity is equal
in seven directions and is extremely bad in the eighth direction. For the same reason the starting direction
(or angle) can be sdected randomly.

9.1.2 Method of measurement under normal test conditions

Arrangements shall be made to coupl e the equipment under test to the SINAD meter by a method which does not affect the
radiated field (dause A.3).

A test stewhich fulfils the requirements for the specified frequency range of this measurement shall be used. Thetest
antenna shall be orientated for vertical polarization or for the polarization in which the equipment under test isintended to
operate

test site

NOTE 1: SINAD meter and psophometric weighting network.
NOTE 2: AF load/acoustic coupler.

NOTE 3: Receiver under test.

NOTE 4: Test antenna.

NOTE 5: Signal generator.

Figure 12: Measurement arrangement
Therecever under test shall be placed on the support in its sandard position (dlause A.2) in arandom orientation. A
distortion factor meter incorporating a1 000 Hz band-stop filter (or a SINAD meter) shal be connected to the receiver

output terminals via a psophometric filter and an audio frequency load or by an acoustic coupler (see dause A.3.1) in order
to avoid disturbing the el ectromagnetic field in the vicinity of the equipment.
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The measurement procedure shall be asfollows:
a) A signal generator shall be connected to the test antenna:

- thesignal generator shall be at the nomina frequency of the receiver and shall be modulated by the normal
test modulation A-M1 (see clause 7.1).

b) Where possible, the receiver volume control shall be adjusted to give at least 50 % of the rated output power,
clause 7.8, or, in the case of stepped volume controls, to the first step that provides an output power of at least
50 % of the rated output power:

- the SINAD ratio shall be monitored.

¢) Theleve of the signal generator shall be adjusted until a psophometrically weighted SINAD ratio (or its acoustic
equivalent) of 20 dB is obtained.

d) Thetest antennashall beraised or lowered through the specified height range to find the best psophometrically
weighted SINAD ratio (or its acoustic equivalent).

€) Thelevd of the signal generator shall be re-adjusted until a SINAD ratio of 20 dB is obtained.

f) The minimum signal generator level from step d) shall be noted.

0) Stepsc) tof) shall be repeated for the remaining seven positions 45° apart of the receiver and the corresponding
values of the signal generator output which produces the psophometrically weighted SINAD ratio of 20 dB again
(or its acoustic equivalent) shall be determined and noted.

h) Using therelationship in clause A.1.1.2 (substitution method), calculate and record the eight field strengths X
(i = 1,...8) in ztV/m corresponding to the levels of the signal generator noted above.

i) Theaverage usable sengitivity expressed asfield strength E,, ., (dB£V/m) is given by:

- where X; represents each of the eight field strengths calculated in step h).

j) Thereference direction isdefined as the direction at which the maximum sensitivity (i.e. corresponding to the
minimum field strength recorded during the measurement) occurred in the eight position measurement:

- thecorresponding direction, height (where applicable) and this reference field strength value shall be
recorded.

9.1.3 Method of measurement under extreme test conditions

Using the test fixture in the measurement arrangement of figure 13, the measurement of the average usable sengtivity shdl
a so be performed under extremetest conditions.

U N ... |Psophoretric
.Signal . |...|.| Receiver | . |.. . |AF load/|. .. |..weighting,.
......... —>— | .under | F—>—acousticpl—>—  _network.
generator | . | |..test | |... |coupler | . | _ _.and . . .
. . SI NAD neter .

Test fixture.

Figure 13: Measurement arrangement
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Thetes signd input level providing a psophometrically weighted SINAD ratio of 20 dB (or its acoudtic equivaent) shdll
be determined under extreme and under normal test conditions and the differencein dB shall be calculated. Thisdifference
shall be added to the average usabl e sendtivity to radiated fields expressed in dBiA//m, as calculated in dause 9.1.2 Sep i),
under normd test conditions, to obtain the sengtivity under extremetest conditions.

9.14 Reference for degradation measurements

9141 Definition

Degradation measurements are those measurements which are made on the receiver to establish the degradation of the
performance of thereceiver dueto the presence of (an) unwanted (interfering) signal(s). For such measurements, thelevd
of the wanted signd shall be adjusted to thelevel of the limit of the average usable sengtivity.

Degradation measurementsarein two categories.

a) those carried out on atest site (see clauses 9.5 (spurious response rgection), 9.7 (blocking or desensitization),
and A.1);

b) those carried out using atest fixture (see clauses 9.3 (co-channe rejection), 9.4 (adjacent channel selectivity),
9.6 (intermodul ation response rejection) and A.6).

Theted fixtureis only used for those tests where the difference in frequency between the wanted and the unwanted test
signalsisvery smal in ration to the actud frequency, so that the coupling lossisthe same for the wanted and unwanted
test Sgnasfedintothetes fixture

9.14.2 Procedures for measurements using the test fixture

Thetest fixtureis coupled to the Sgnal generators via a combining network to provide the wanted and unwanted test input
signasto therecaver in theted fixture. It isnecessary thereforeto establish the output level of the wanted test Sgnal from
thesignd generator that resultsin asignal at therecaver (in thetest fixture), which corresponds with the average usable
sengtivity (radiated) as specified in dause5.2.1.

Thistest output level from the signal generator for the wanted test Signal isthen used for al the receiver measurements
using thetedt fixture.

Themethod for determining thetest output level from the signal generator isasfollows:

a) theactual average usable sengitivity of thereceiver is measured in accordance with clause 9.1.2 i) and expressed
asafidd srength;

b) the difference between the limit of the average usable sensitivity specified in clause 5.2.1 and this actual average
usable sensitivity, expressed in dB, is noted;

c) therecever isthen mounted in the test fixture;

- thesignal generator providing the wanted input signal is coupled to the test fixture via a combining network.
All other input ports of the combining network are terminated in 50 Q loads;

- theoutput from the signa generator with normal test modulation A-M1 (see clause 7.1) is adjusted so that a
SINAD ratio of 20 dB is obtained (with a psophometric filter). This output level isthen increased by an
amount corresponding to the difference expressed in dB calculated in clause 9.1.4.2 b);

- theoutput level of the signal generator is defined as being the level equivalent to the limit of the average
usable sengitivity, for the category of eguipment used, expressed as afidd strength (see clause 5.2.1).
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9.14.3 Procedures for measurements using the test site

When measurements are carried out on atest Site, the wanted and unwanted Sgnals shdl be calibrated in terms of dBgAV/m
at thelocation of the equipment under te<t.

For measurements according to dauses 9.5 (spurious responsergection), 9.7 (blocking or desendtization) and A.2, the
height of the test antennaand the direction (angle) of the equipment under test shall be that recorded in clause9.1.2 j)
(reference direction).

9.2 Amplitude characteristic of receiver limiter

9.2.1 Definition

The amplitude characterigtic of therecaver limiter isthe reationship between theradio frequency input level of a gpecified
modulated sgnd and the audio frequency leve at therecever output.

9.2.2 Method of measurement

...Signal . |... . ||...Receiver _ ||.... | . AFload/ .. .. .|...|[.. ... rms. ... ..
..generator  ——>4| . .. .under . . >1 Acoustic, . . . .. —>1 . voltmeter .
.................... test ... ||.....|.coupler . . .. |.. .|.. ... ... ... ...

~Test fixture .

Figure 14: Measurement arrangement
The measurement procedure shal beasfollows:
a) Therecever shall be placed in thetedt fixture.

A test Sgnal at the nomind frequency of thereceiver, with tes modulation A-M1 (dause 7.1) a aleve whichis
equiva ent to thelimit of the average usable sengtivity, for the category of equipment used, expressed asafidd strength
(clause5.2.1) shall be applied to theinput of thetest fixture.

b) Theaudio output shall be adjusted to givealevel of approximatdy 25 % of the rated output power (dause7.8). In
the case of a stepped volume contral, the control shall be set to the firgt step that provides an output power of at
least 25 % of therated output power.

Thelevd shall berecorded.
¢) Theinput sgna shal beincreased by 70 dB and thelevel of the audio output shall be recorded;

d) Theamplitude characterigtic of thereceiver isrecorded asthe changein level of the audio output measured in
steps b) and ¢) expressed in dB.
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9.3 Co-channel rejection

9.3.1 Definition

The co-channd rejection isameasure of the capabiility of the receiver to receive a wanted modul ated signa without
exceeding a given degradation dueto the presence of an unwanted modulated signd, both signals being at the nominal
frequency of therecaver.

9.3.2 Method of measurement

. Signal ||
generator (4. ... ... . . . . . ... ... -
A—[ " |Psophonetric
>Jjcom |[. .| |Receiver | |.. . |AF load/|..|. weighting,
.............. ....—>.|..under | r—>{acousticf—>{. network. .
, >biner | .. |.|..test _|.|...|coupler |. .|, _.and . .
.,SlgnaI.J e . L SI NAD neter |
generBator ........... Test Fixture|. .. ... ... ... ..

Figure 15: Measurement arrangement
The measurement procedure shal beasfollows:
a) therecaver shdl be placed in thetest fixture (dause A.6).

Two sgna generators A and B shall be connected to thetest fixture viaa combining network.

The wanted signd, provided by signa generator A, shall beat the nominal frequency of the receiver and shal have normal
test modulation A-M1 (see clause 7.1).

Theunwanted signal, provided by signal generator B, shall be modulated with signal A-M3 (see dause 7.1). Both input
signals shall be at the nomina frequency of therecever under te<t.

b) Initially, sgnda generator B (unwanted signal) shall be switched off (maintaining its output impedance).

Thelevd of the wanted signal from generator A shall be adjusted to alevel which isequivalent totheleve of thelimit of
the average usable sensitivity, for the category of equipment used, expressed asafidd strength (clauses5.2.1 and 9.1.4).

Where possible, the receiver volume control shall be adjusted to give at least 50 % of the rated output power, clause 7.8,
or, in the case of stepped volume contrals, to the first sep that provides an output power of at least 50 % of therated
output power.

¢) Theunwanted sgnal from generator B shall then be switched on;
d) Thelevd of sgna generator B shal be adjusted so that the unwanted signal causes

- areduction of 3dB in the output level of the wanted sgndl; or

- areduction to 14 dB of the SINAD ratio at thereceiver output (with a psophometric filter), whether or not
measured acoudtically;

whichever occursfirg.
€) Thelevd of the unwanted signal shal be noted;

f) For each frequency of the unwanted signd, the co-channd rejection ratio shall be expressed astheratio, in dB,
of thelevd of the unwanted sgnal to thelevd of the wanted signal.

Thisratio shal be recorded.

g) Themeasurement shdl berepesated for displacements of the unwanted sgnal of +6 % and £12 % of the channd
separation;
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h) The co-channd rgection of the equipment under test shall be expressed asthelowest of the five values expressed in
dB, recorded in gtep f).

The value of the co-channd regjection ratio, expressed in dB, isgenerally negetive (therefore, for example, -12 dB islower
than -8 dB).

9.4 Adjacent channel selectivity

94.1 Definition

The adjacent channel sdectivity isameasure of the capability of the recaver to receive a wanted modulated sgnal without
exceeding a given degradation due to the presence of an unwanted signad which differsin frequency from the wanted
signal by an amount equal to the adjacent channd separation for which the equipment isintended.

94.2 Method of measurement

.Signal oL
generator ... . ... . .. 7. .. .. ... ... -
A—[ . .. |Psophonetric
>icom |, .. |.|Receiver| | .  |AF load/ | . |..weighting,
.............. ....—>1.|..under | —>{acousticr—>{. network, .
, > biner| .. |.|..test _|.|... |coupler | .|._.  .and . .
.,SlgnaI,J e - o SI NAD neter |

Test Fixture

gener at or
...Bo

Figure 16: Measurement arrangement

The measurement procedure shall be as follows:

a) Therecever shall be placed in thetest fixture (dause A.6).

Two sgna generators A and B shall be connected to thetest fixture viaa combining network.

The wanted signd, provided by signa generator A, shall beat the nominal frequency of the receiver and shall have normal
test modulation A-M1 (see clause 7.1).

The unwanted signd, provided by signa generator B, shdl be modulated with Sgnal A-M3 (see dause 7.1) and shal beat
the frequency of the channel immediately above that of the wanted signdl.

b) Initially, sgnd generator B (unwanted signal) shall be switched off (maintaining the output impedance).

Thelevd of the wanted signal from generator A shall be adjusted to the level which is equivaent to thelevel of thelimit of
the average usable senstivity, for the category of equipment used, expressed asafidd strength (clauses5.2.1 and 9.1.4).

Where possible, the receiver volume control shall be adjusted to give at least 50 % of the rated output power, clause 7.8,
or, in the case of stepped volume contrals, to the first step that provides an output power of at least 50 % of the rated
output power.

¢) Theunwanted signa from signa generator B shdl then be switched on;
d) Thelevd of sgna generator B shal be adjusted so that the unwanted signal causes:

- areduction of 3dB in the output level of the wanted sgndl; or

- areduction to 14 dB of the SINAD rétio &t thereceiver output (with a psophometric filter), whether or not
measured acoudtically;,

whichever occursfirst.

€) Thelevd of theunwanted sgna shdl be noted;
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f) For each adjacent channd, the sd ectivity shall be expressed astheratioin dB of level of the unwanted sgna tothe
level of the wanted Sgnal.

It shall then be converted back into field strengths of the unwanted signals at the receiver location and expressed in
dBN/m.

Thisvaue shall be recorded.

g) Themeasurement shdl berepeated with the unwanted signa at the frequency of the channd be ow that of the
wanted sgnd;

h) Theadjacent channel sdlectivity of the equipment under test shall be expressed asthe lower of the two values
calculated in sep f) for the upper and lower channels nearest to thereceiving channd;

i) Themeasurement shall be repested under extremetest conditions (dauses 6.4.1 and 6.4.2 gpplied Smultaneoudy),
with thelevel of the wanted signd adjusted to alevel which isequivaent totheleved of thelimit of the average
usable sengtivity (under extremetest conditions), for the category of equipment used, expressed asafidd strength
(seeclauses5.2.1and 9.1.4).

9.5 Spurious response rejection

Spurious responses may occur at al frequenci es throughout the frequency spectrum and the requirements of the present
document shall be met for al frequencies. However, for practical reasonsthe measurements shdl be performed as
specified in the present document. More specificaly, thismethod of measurement isnot intended to capture al spurious
responses but sdectsthosethat have ahigh probability of being present. However, in alimited frequency range doseto the
nominal frequency of thereceiver, it has been cons dered impossibl e to determine the probability of a spurious response
and therefore a search shall be performed over thislimited frequency range. This method provides a high degree of
confidence that the equipment d so megtsthe requirements at frequencies not being measured.

95.1 Definition

The spurious response rejection isameasure of the capability of the receiver to recelve a wanted modulated signal without
exceeding a given degradation dueto the presence of an unwanted modulated signd at any other frequency, at which a
response is obtained.

9.5.2 Introduction to the method of measurement

To determine the frequencies at which spurious responses can occur the following cal culations shall be made:

a) Calculation of the"limited frequency range':

- thelimited frequency rangeis defined as the frequency of the local oscillator signal (f, ;) applied to the
18 mixer of thereceiver plus or minusthe sum of theintermediate frequencies (f,,,...f,;) and ahalf the
switching range (3) of thereceiver, see clause 4.

Hence, the frequency f, of thelimited frequency rangeis:

i= S i= S
flo-Zftfy 5= fisfio*ZEi T+
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b) Calculation of frequencies outsde the limited frequency range:

- acdculation of the frequencies at which spurious responses can occur outside therange determined in @) is
made for the remainder of the frequency range of interest, asappropriate, see clause 9.5.5 d);

- thefrequencies outside the limited frequency range are equal to the harmonics of the frequency of the local
oscillator signal (f, ;) applied to the 1st mixer of the receiver plus or minusthe 1st intermediate frequency

(f;1) of thereceiver;

- hence, the frequencies of these spurious responses are:
- nfoxfiy
wherenisan integer greater than or equal to 2.

The measurement of the first image response of thereceiver shal initialy be madeto verify the cal culation of spurious
response frequencies.

For the calculations a) and b) above, the manufacturer shall satethe frequency of therecever, the frequency of theloca
oscillator signd (f| ) applied to the 1st mixer of thereceiver, the intermediate frequendies (f,, f,,, €tc.), and the switching

range (3) of therecaver.

9.5.3 Measurement arrangement

test site

A2 < <—|.6.

.............................................. [ 7

NOTE 1: Psophometric weighting network and SINAD meter.

NOTE 2: AF load/acoustic coupler.

NOTE 3: Receiver under test.

NOTE 4: Wide band test antenna.

NOTE 5: Combining network (used only when one antenna is used).
NOTE 6: Signal generator A.

NOTE 7: Signal generator B.

NOTE 8: Test antenna for the wanted signal (see clause 9.5.3 e)).

Figure 17: Measurement arrangement
The measurement arrangements shall be asfollows:
a) A ted stecorresponding to that for the measurement of the average usable sengtivity shal be used (see dause 9.1);

b) Theheight of the wide band test antennaand the direction (angle) of the equipment under test shall be positioned as
indicated in dauses9.1.2 and 9.1.4;
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¢) During the course of the measurement it may be necessary to radiate high powers in a broad frequency range,
and care mug be taken to avoid the signals causing interference to existing services that may be operating in the
neighbourhood,;

d) Inthepresence of areflective ground plane the height of the wide band test antennahasto be atered to optimize the
reflections from the ground plane. This cannat be done simultaneoudy for two different frequencies.

If vertical polarization is used, the ground floor reflection can be effectively diminated by the use of an appropriate
monopol elocated directly on the ground plane (rod antenna).

€) In casethe wide band test antenna does not cover the necessary frequency range, dternativey two different and
sufficiently decoupled antennas may be used;

f) The equipment under test shdl be placed on the support in its standard position (see dause A.2) and in thereference
direction asindicated in dauses9.1.2 and 9.1.4.

954 Method of the search

The search shdl be performed as follows, using the arrangement of clause 9.5.3.

a) Two signa generators A and B shdl be connected to the wide band test antenna viaa combining network, where
appropriate, or dternatively to two different antennasin accordance with dause 9.5.3 €).

The wanted signd, provided by signd generator A, shall beat the nominal frequency of the receiver and shdl have normal
test modulation A-M1 (see clause 7.1).

The unwanted signal, provided by signal generator B, shall be modulated with a frequency of 400 Hz a aleve producing a
deviation of +5 kHz.

b) Initially, sgnd generator B (unwanted signal) shall be switched off (maintaining the output impedance).

Thelevd of the wanted signal from generator A shall be adjusted to thelevel of thelimit of the average usable senstivity,
for the category of equipment used, expressed asafidd strength, and by using the calibration in the procedure of
clause9.1.4.3 (see dauses5.2.1 and 9.1.4).

¢) Theunwanted sgnal from generator B shall then be switched on.

Thelevd of sgnal generator B shall be adjusted to provide afidd strength which isat least 10 dB above the limit of the
Spurious response rgjection (see dause 5.2.5) measured at the receiver location, even when on sometypes of test Stesthe
levd of the unwanted signal varies consderably with the frequency dueto ground reflections.

The frequency of the unwanted signal shdl be varied in increments of 10 kHz over the limited frequency range
(see clause 9.5.2 @) and over the frequenciesin accordance with the cal culations outsde of this frequency range
(seeclause9.5.2 h).

d) TheSINAD ratio shdl bemonitored;

€) If theSINAD ratiois better than 20 dB then no spurious response effects have been detected and the measurement
shall be continued on the next increment of frequency;

f) If the SINAD ratioisworse than 20 dB then theleve of the unwanted signal shal bereduced in steps of 1 dB until
aSINAD ratio of 20 dB or better is obtained,

0) Inthe case whereareflective ground floor isused the antenna height shall be varied as appropriate, at each change
of unwanted Sgnal leve in an attempt to obtain a SINAD ratio of 20 dB or better.

Thetest antennamay not need to beraised or lowered if atest Siteaccording to dause A.1.2 isused, or if theground floor
reflection can effectively be diminated (see dause 9.5.3 d).

h) Thefrequency of any spurious response detected during the search, and the antenna position and its height shall be
recorded for the usein the measurementsin accordance with clause 9.5.5.
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9.55 Method of measurement

At each frequency where a spurious response has been found, within and outsde the limited frequency range, the
measurement shall be performed as follows.

a) Themeasurement arrangement isidenticd to that in dlause 9.5.4.

Two signa generators A and B shall be connected to the wide band test antenna via a combining network, where
appropriate, or alternatively to two different antennas in accordance with clause 9.5.3 €).

The wanted signd, provided by signd generator A, shall beat the nominal frequency of the receiver and shdl have normal
test modulation A-M1 (see clause 7.1).

The unwanted signd, provided by signa generator B, shdl be modulated with a frequency of 400 Hz with a deviation of
12 % of the channd separation (A-M3).

b) Initialy, sgnd generator B (unwanted signal) shall be switched off (maintaining the output impedance).

Thelevd of the wanted signd from signd generator A shal be adjusted to the leve of thelimit of the average usable
sengtivity (see dause9.1.4), for the category of equipment used (see dause 5.2.1), expressed in field strength when
measured at the rece ver location.

Where possible, the receiver volume control shall be adjusted to give at least 50 % of the rated output power, clause 7.8,
or, in the case of stepped volume contrals, to the first sep that provides an output power of at least 50 % of therated
output power.

¢) Theunwanted sgnal from generator B shall then be switched on;
d) TheSINAD ratio shdl bemonitored;

€) Theleve of theunwanted sgna shal be adjusted until aSINAD ratio of 14 dB with a psophometricfilter is
obtained.

Thelevd of the unwanted signd shall then be noted.

f) Thefreguency of the unwanted signa shall be stepped up and down in increments of 20 % of the channd
separation and step €) shall be repested until the lowest leve isfound.

For each frequency, the spurious response rejection shdl be expressed astheleved in dBiV of thefidd strength of the
unwanted signal at the receiver location, corresponding to the lowest value noted during eps €).

Thisvaue shall be recorded.

g) Themeasurement shdl berepeated at al spurious regponse frequencies found during the search over thelimited
frequency range, dause 9.5.2, and at frequencies caculated for the remainder of the sourious response frequencies
in the frequency range fz,/3,2 MHz or 30 MHz, whichever ishigher to 32 x f,., wherefy, isthe nominal

frequency of therece ver, with the antenna pogition and height noted in dause 9.5.4 h);
h) The spurious response rejection of the equipment under test shall be expressed asthelevel in dBgV/m of thefidd
strength of the unwanted signdl, at the receiver location, corregponding to the lowest value recorded in step f).

9.6 Intermodulation response rejection

96.1 Definition

Theintermodulation response rejection isameasure of the capability of therece ver to receive awanted modulated signdl,
without exceeding a given degradation due to the presence of two or more unwanted signals with a specific frequency
relationship to the wanted signal frequency.
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9.6.2 Method of measurement

.. Signal .
gener at or
AL

. . . . . .. |Psophonetric
_.Signal | >{Com ...|.|Receiver | |. . _|AF load/ | .|.welighting. .
generator —>4 ... . |>—.|..under | t—>{acoustic}—>{ network. . .
....B....|p>biner | . | |..test _|.|...|coupler | .| . .and . .

. - N SI NAD net er .
Test fixture

.. Signal . )
generator |
T T

Figure 18: Measurement arrangement

The measurement procedure shall be as follows:

a) Therecever shall be placed in atest fixture (dause A.6).

Three Sgna generators, A, B and C shall be connected to thetest fixture viaa combining network.

The wanted signd, provided by signa generator A, shall beat the nominal frequency of the receiver and shal have normal
test modulation A-M1 (see clause 7.1).

Thefirst unwanted signa, provided by signd generator B, shall be unmodulated and adjusted to the frequency 50 kHz
above the nominal frequency of thereceiver.

The second unwanted signal, provided by signd generator C, shall be modulated with signal A-M3 (seeclause 7.1) and
adjusted to a frequency 100 kHz above the nomind frequency of thereceiver.

b) Initialy, Sgna generators B and C (unwanted signals) shall be switched off (maintaining the output impedances).

Thelevd of the wanted signal from generator A shall be adjusted to alevel which isequivalent totheleve of thelimit of
the average usable senstivity, for the category of equipment used, expressed asafidd strength (clauses5.2.1 and 9.1.4).

Where possible, the receiver volume control shall be adjusted to give at least 50 % of the rated output power, clause 7.8,
or, in the case of stepped volume contrals, to the first sep that provides an output power of at least 50 % of therated
output power.

¢) Thetwo unwanted signdsfrom signd generators B and C shall then be switched on;
d) Their levels shal be maintained equal and shall be adjusted so that the unwanted Sgnd causes

- areduction of 3dB in the output level of the wanted sgndl; or

- areductionto 14 dB of the SINAD ratio at thereceiver output (with a psophometric filter) whether or not
measured acoudtically;

whichever occursfird.

€) Thelevd of the unwanted signals shall be noted;

f) For each configuration of the unwanted signals, the intermodulation response rejection shall be expressed asthe
ratioin dB of theleve of the unwanted sgnalsto theleve of the wanted signd.
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It shdl then be converted back into fid d strength of the unwanted signals at the reca ver location and expressed in
dBN/m.

Thisvaue shall be recorded.

g) Themeasurement shdl berepeeted with the unwanted sgnal generator B at the frequency 50 kHz bel ow that of the
wanted signal and the frequency of the unwanted signal generator C at the frequency 100 kHz below that of the
wanted sgnd;

h) theintermodulation response rejection of the equi pment under test shall be expressed asthe lower of the two values
recorded in step f).

9.7 Blocking or desensitization

9.7.1 Definition

Blocking or desenstization isameasure of the capahility of the receiver to rece ve a wanted modulated signd without
exceeding a given degradation dueto the presence of an unwanted sgnd at any frequency other than those of the spurious
responses or of the adjacent channels.
9.7.2 Method of measurement

1) Psophometric weighting network and SINAD meter;

2) AF load/acoustic coupler;

3) Receiver under test;

4) Wide band test antenng;

5) Combining network;

6) Signal generator A,

7) Signd generator B.

test site

ARl 2 < <—|.6.

.............................................. <—|.7.

Figure 19: Measurement arrangement
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A tegt Site corresponding to that for the measurement of the average usable sensitivity shall be used (see dause 9.1).

The equipment under test shall be placed on the support in its standard position (see dause A.2) and in thereference
direction (see dause 9.1.2 k)).

The measurement procedure shdl be asfollows:

a) Two signalsgenerators A and B shdl be connected to the wideband test antenna viaa combining network.

The wanted signal, provided by signd generator A, shal beat the nominal frequency of thereceiver and shdl have norma
test modulation A-M1, (see clause7.1).

The unwanted signal, provided by signal generator B, shall be unmodulated and shall be at a frequency from 1 MHz to
10 MHz away from the nomina frequency of therecever.

For practica reasons the measurements shall be carried out a frequencies of the unwanted sgnal a approximately
+1 MHz, +2 MHz, 5 MHz and £10 MHz, avoiding those frequencies at which spurious responses occur (see clause 9.5).

b) Initialy, sgnd generator B (unwanted signal) shall be switched off (maintaining the output impedance):

- theleve of the wanted signal from generator A shal be adjusted to thelevel of thelimit of the average
usable sensitivity expressed as afidd strength (see clauses 5.2.1 and 9.1.4);

- where possible, thereceiver volume control shall be adjusted to give at least 50 % of the rated output power,
clause 7.8, or, in the case of stepped volume controls, to the first step that provides an output power of at
least 50 % of therated output power. The obtained audio output level shall be noted;

¢) Theunwanted sgnal from generator B shall then be switched on;
d) Theleve of generator B shal be adjusted so that the unwanted signal causes:

- areduction of 3 dB inthe output level of the wanted signal; or

- areduction to 14 dB of the SINAD ratio &t therece ver output (with a psophometric filter), whether or not
measured acoudtically;

whichever occursfird.

€) Theleve of theunwanted sgna shdl be noted;

f)  For each frequency, the blocking or desengtization shall be expressed astheleve in dBiV/m of thefield strength
of the unwanted signal at the receiver location.

Thisvaue shall be recorded.

g) Themeasurement shdl berepeated for al the remaining frequencies of thelist given in step a);

h) Theblocking or desensitization of the equipment under test shall be expressed asthelevel in dBzN/m of thefield
strength of the unwanted signdl, at the receiver location, corresponding to the lowest value recorded in step f).

9.8 Spurious radiations

98.1 Definition

Spurious radiations from the receiver are components at any frequency radiated by the equipment and its antenna.

They are specified astheradiated power of any discrete Sgnal.
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9.8.2 Method of measurement

test site

NOTE 1. Receiver under test.
NOTE 2: test antenna.
NOTE 3: spectrum analyser or selective voltmeter (test receiver).

Figure 20: Measurement arrangement

The measurement procedure shall be as follows:

a) A tedt Ste, which fulfils the requirements of the specified frequency range of this measurement, shall be used.

The test antenna shall be oriented for vertical polarization and connected to a spectrum analyser or a selective voltmeter.
The resolution bandwidth of the spectrum anayser or sdective voltmeter shall be the smallest bandwidth available
which isgreater than the spectra width of the spurious component being measured. This shall be considered to be
achieved when the next highest bandwidth causes less than 1 dB increase in amplitude. The conditions used in the
measurement shall berecorded in test reports.

b) Thereceiver under test shall be placed on the support in its standard position (see dause A.2). Theradiation of any
spurious component shall be detected by the test antennaand spectrum andyser or sd ective voltmeter over the
frequency range 30 MHz to 4 GHz. In addition, for equipment operating on frequencies above 470 MHz,
measurements shall be repeated over the frequency range 4 GHz to 12,75 GHz.

The frequency of each spurious component shall berecorded. If thetest siteisdisturbed by radiation coming from outside,
this qualitative search may be performed in a screened room with reduced distance between the receiver and thetest
antenna

c) At each frequency at which acomponent has been detected, the spectrum analyser or sdective voltmeter shall be

tuned and the test antenna shall be raised or lowered through the specified height range until the maximum signal
leve isdetected on the gpectrum anayser or sdective voltmeter;

d) Therecever shall berotated through 360° around a vertica axis, until higher maximum signa isreceived,

€) Thetes antennashall beraised or lowered again through the specified height range until amaximum is obtained.
Thislevd shall berecorded.
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test site

NOTE 1: Signal generator.

NOTE 2: Substitution antenna.

NOTE 3: Test antenna.

NOTE 4: Spectrum analyser or selective voltmeter (test receiver).

Figure 21: Measurement arrangement

f) Using the measurement arrangement in figure 21, the substitution antenna shall replace the receiver antennain the
same position and in vertical polarization. It shall be connected to the signd generator;

g) For each frequency at which acomponent has been detected, the signal generator and spectrum analyser or selective
voltmeter shall betuned and the test antenna shall beraised or |owered through the specified height range until the
maximum signa level isdetected on the spectrum analyser or selective voltmeter.

Thetest antennamay not need to be raised or lowered if the measurement is carried out on atest Ste according to
causeA.1.2.

Thelevd of the sgna generator giving the same sgnd level on the spectrum analyser or sdective voltmeter asin step €)
shall berecorded. Thisvalue, after correction dueto the gain of the substitution antenna and the cabl e 1 oss between the
signa generator and the substitution antenna, is the radiated spurious component at this frequency.

h) Measurements of stepsb) to g) shal be repested with the test antenna oriented in horizontal polarization.
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10

Measurement uncertainty

Absolute measurement uncertainties: maximum values

Valid up to 1 GHz for the RF parameters unless otherwise stated;
RF frequency

Radiated RF power

Conducted RF power variations using atest fixture
Maximum frequency deviation:

- within 300 Hz to 6 kHz of audio frequency

- within 6 kHz to 25 kHz of audio frequency

Deviation limitation

Adjacent channd power

Audio output power

Amplitude characteristic of receiver limiter

Sengitivity at 20 dB SINAD

Two-signal measurement, valid to 4 GHz (using atest fixture)
Two-signal measurements using radiated fieldsl)

Three-signal measurement (using atest fixture)

Radiated emission of transmitter, valid to 12,75 GHz
Radiated emission of receiver, valid to 12,75 GHz
Trangmitter trandent time

Trangmitter trangent frequency

<#1x10-7;
< +6 dB;
< +0,75dB.

<+59%;
<+3dB.
<+59%;
<+5dB;
<+0,5dB;
<+15dB;
<+3dB;
<+4dB;
<+6dB;
<+3dB;
<+6dB;
<+6dB;
< +20 %;

< 250 Hz.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in
accordance with ETR 028 [3] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2 (which
provide confidence levels of respectively 95 % and 95,45 % in the case where the distributions characterizing the actual
measurement uncertainties are normal (Gaussian)).

The values given in the table above are based on such expanson factors.

The particular expansion factor used for the eval uation of the measurement uncertainty shall be stated.

ETR 273 [4] provides further information concerning the usage of test Sites.
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Annex A (normative):
Radiated measurements

A.1  Test sites and general arrangements for
measurements involving the use of radiated fields

Any of the following four test Stesmay be used.

A.1.1 Open air test site

A.1.1.1 Description

Theterm "open air" shall be understood from an e ectromagnetic point of view. Such atest stemay beredly in open air or
aternativey with walsand ceiling transparent to the radio waves at the frequencies consdered.

An open air test Ste can be used to perform the measurements using the radiated measurement methods described in
clauses 8 and 9. Absolute or relative measurements can be performed on transmitters or on receivers; absolute
measurements of fidd strength requirea caibration of the test site.

Sufficient precautions shall be taken to ensure that refl ections from extraneous objects adjacent to the Site do not degrade
the measurement results, in particular:

- no extraneous conducting objects having any dimension in excess of a quarter wave ength of the highest frequency
tested shal bein theimmediate vicinity of the Ste

- dl cablesshdl beas short as possible; as much of the cables as possible shall be on the ground plane or preferably
bel ow; and the low impedance cables shall be screened.

. Specified
1] «.... height
range

l1 todm

Ground plane

NOTE 1: equipment under test.

NOTE 2: test antenna.

NOTE 3: high pass filter (necessary for strong fundamental Tx radiation).
NOTE 4: spectrum analyser or measuring receiver.

Figure A.1: Measuring arrangement
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A.1.1.2 Establishment of a relationship between signal levels and field

strength

This procedure allows the cregtion, in agiven place, of aknown fied strength by the means of asignal generator
connected to atest antenna. It isvalid only at a given frequency for agiven polarization and for the exact position of the

test antenna.

F<<—

Specified
height
range
1l to 4 m

NOTE 1. selective voltmeter.
NOTE 2: substitution antenna.
NOTE 3: test antenna.

NOTE 4: signal generator.

Figure A.2: Measuring arrangement

All the equipment shall be adjusted to the frequency used.

Thetest antenna and the subgtitution antenna shall have the same polarization.

The substitution antenna connected to the sd ective voltmeter condtitutes a calibrated fie d strength meter.

a) Thesdgnd generator level shdl be adjusted to produce the required fidd strength as measured on the sdective

voltmeter.

b) Thetest antennashall beraised or lowered through the specified range until the maximum signal level isdetected

on the sdective voltmeter.

¢) Thesdgnd generator level shdl bereadjusted to produce the required fidd strength as measured on the selective
voltmeter. Thus areationship has been established between the signal generator leve and the fidd strength.

A.1.2 Anechoic chamber

A.1.2.1 General

An anechoic chamber isawell shidded chamber covered insde with radio frequency absorbing materid and smulating a
free pace environment. It isan aternative ste on which to perform the measurements using the radiated measurement
methods described in dauses 8 and 9. Absolute or rd ative measurements can be performed on tranamitters or on receivers.
Absolute measurements of fidd strength require a calibration of the anechoic chamber. Thetest antenna, equipment under
test and substitution antenna are used in away similar tothat at the open air test Ste, but are dl located at the samefixed

height above the floor.
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A.1.2.2 Description

An anechoic chamber should meet the requirements for shidding lossand wall return lossas shown in figure A.3.

Figure A.4 shows an example of the congtruction of an anechoic chamber having abaseareaof 5 m by 10 m and aheght
of 5m. The ceiling and walls are coated with pyramidally formed absorbers approximately 1 m high. The baseis covered
with specia absorbers which form the floor. The availableinternal dimensons of the chamber are 3mx 8 mx 3 m, so that
amaximum measuring distance of 5 min themiddleaxis of this chamber isavailable (see Bibliography). The floor
absorbersregect floor reflections so that the antenna height need not be changed. Anechoic chambers of other dimensions
may be used.

At 100 MHz the measuring distance can be extended up to amaximum of 2 wavel engths.

A.1.2.3 Influence of parasitic reflections

For free-gpace propagation in the far field the rdationship of the field strength E and the distance R is given by

E=E, (R/R), where E, isthereference fidd strength and R, isthe reference distance. Thisrdationship dlows relaive
measurementsto be made as dl congtants are diminated within theratio and neither cable attenuation nor antenna
mismatch or antenna dimensions are of importance.

If thelogarithm of the foregoing equation is used, the deviation from the idedl curve can be easily seen becausetheided
correlation of field strength and distance appears as a graight line. The deviations occurring in practice are then clearly
vishble Thisindirect method shows quickly and easily any disturbances dueto reflections and is far less difficult than the
direct measurement of refl ection attenuation.

With an anechoic chamber of the dimens ons given above at low frequencies below 100 MHz thereareno far fidd
conditions, but the wall reflections are stronger, so that careful calibration is necessary. In the medium frequency range
from 100 MHz to 1 GHz the dependence of the fidd strength to the distance meets the expectations very well. Above
1 GHz, because morereflectionswill occur, the dependence of the fidd strength to the distance will not corrdate so
closdly.

A.1.2.4 Mode of use

The mode of useisthe same as for an open air test site, the only difference being that the test antenna does not need to
be raised and lowered whilst searching for a maximum, which simplifies the method of measurement.

A a (dB)

110 +—
100
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80 —T
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50 ——
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10 T 7
0 —+ Limit of the return loss
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I I I I | I I I I
10k 100 k 1M 10M 30M 100M300M1G 4G 10Gf(Hz)

Figure A.3: Specification for shielding and reflections
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Figure A.4: Anechoic shielded chamber for simulated free space measurements
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A.1.3 Stripline arrangement

A.1.3.1 General

The dripline arrangement isa RF coupling device for coupling theintegrd antenna of an equipment toa 50 Q radio
frequency terminal. Thisallows the radiated measurements to be performed without an open air test Ste but in arestricted
frequency range. Absolute or relative measurements can be performed; absol ute measurements require a calibration of the
sripline arrangement.

A.1.3.2 Description

The griplineis made of three highly conductive sheets forming part of a transmisson line which al ows the equi pment
under test to be placed within aknown dectric field. They must be sufficiently rigid to support the equipment under test.

Two examples of gripline characterigtics are given be ow:
- |EC 60489-3 App. JFTZNo512TB 9;
- useful frequency ranges MHz 1t0200 0,1to04000;

equipment sizelimits:  length 200mm 1200 mm;

(antennaiincluded): width 200mm 1200 mm;

- height 250 mm 400 mm.

A.1.3.3 Calibration

Theam of cdibration isto establish at any frequency ardationship between the voltage applied by the signal generator
and the fidd strength at the designated test areaingde the ripline.

A.1.3.4 Mode of use

The gripline arrangement may be used for al radiated measurements within its calibrated frequency range.

Themethod of measurement isthe same asthe method using an open air test site with the following change. The gtripline
arrangement input socket is used ingtead of thetest antenna.

A.1.4 Indoor test site

A.1.4.1 Description

An indoor test Steisapartialy screened ste, where the wall located behind thetest sampleis covered with aradio
frequency absorbing material and a corner reflector isused with thetest antenna. It may be used when the frequency of the
signals being measured is greater than 80 MHz.

The measurement Ste may be alaboratory room with aminimum areaof 6 mby 7 mand at least 2,7 min height.

Apart from the measuring apparatus and the operator, the room shall be as free as possible from reflecting objects other
than thewalls, floor and ceiling.

The potential reflections from the wall behind the equipment under test are reduced by placing a barrier of absorbent
materia in front of it. The corner reflector around the test antennais used to reduce the effect of reflections from the
opposite wall and from the floor and ceiling in the case of horizontally polarized measurements. Similarly, the corner
reflector reducesthe effects of reflections from the sdewallsfor verticdly polarized measurements. For thelower part of
the frequency range (bel ow approximatdy 175 MHz) no corner reflector or absorbent barrier is needed. For practical
reasons, the half wave ength antennain figure A.5 may be replaced by an antenna of congtant length, provided that this
length is between a quarter wavel ength and one wavel ength at the frequency of measurement and the sensitivity of the
measuring system is sufficient. In the same way the distance of half wavelength to the apex may be varied.
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Figure A.5: Indoor test site arrangement (shown for horizontal polarization)

A.1.4.2 Test for parasitic reflections

To enaurethat erorsare not caused by the propagation path approaching the point at which phase cancellation between
direct and theremaining reflected signals occurs, the subgtitution antenna shall be moved through adistance of £10 cmin
thedirection of the test antenna as well asin the two directions perpendicular to thisfirst direction.

If these changes of distance causeasgna change of greater than 2 dB, thetest sample should be repositioned until a

change of lessthan 2 dB is obtained.

A.1.4.3 Mode of use

Themode of useisthe sameasfor an open air tet Site, the only difference being that the test antenna does not need to be
raised and | owered whilst searching for a maximum, which smplifiesthe method of measurement.
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A.2  Standard position

The gtandard position in dl test Stes, except the gripline arrangement, for equipment which isnat intended to be worn on a
person, induding hand-held equipment, shadl be on anon conducting support, height 1,5 m, capable of rotating about a
vertical axisthrough the equipment. The standard position of the equipment shall be the following:

a) For equipment with an internal antenna, it shall be placed in the position dosest to normal use as dedlared by the
manufacturer;

b) For equipment with arigid externa antenna, the antenna shal be vertical;

¢) For equipment with anon-rigid external antenna, the antenna shall be extended vertically upwards by a
non-conducting support.

Equipment, which isintended to be worn on a person, may be tested using a Smulated man as support.
The smulated man comprises arotatabl e acrylic tube filled with salt water, placed on the ground.

The container shdl havethe following dimensons:

- height 1L,7m+01m,
- insidediameter 300 mm 5 mm;
- sidewdll thickness 5mm +0,5 mm.

The container shall befilled with asalt (NaCl) solution of 1,5 g per litre of digtilled water.
The equipment shall be fixed to the surface of the smulated man, at the appropriate height for the equipment.

NOTE: To reduce the weight of the smulated man it may be possible to use an alternative tube, which hasa
hollow centre of 220 mm maximum diameter.

In the stripline arrangement the equipment under test or the substitution antennaiis placed in the designated test areaiin
the normal operationd position, relative to the gpplied field, on apedestd made of alow didectric materiad (didlectric
congtant less than 2).

A.3  Acoustic coupler

A.3.1 General

When radiation measurements are performed, on the receiver, the audio output voltage should be conducted from the
receiver to the measuring equipment, without perturbing thefield near the receiver.

This perturbation can be minimized by using wires with high resistivity associated to a test equipment with ahigh input
impedance (IEC 60489-3 [5], appendix F).

When this situation is not applicable, an acoustic coupler shall be used.

NOTE: When using this acoustic coupler care should be exercised that possible ambient noise does not influence
the test resullt.
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A.3.2 Description

The acoustic coupler comprises of, a plastic funnel, an acoustic pipe and amicrophone with a suitable amplifier.

The acoustic pipe shall be long enough (e.g. 2 m) to reach from the equipment under test to the microphone,
which islocated in a position that will not disturb the RF field. The acoustic pipe shall have an inner diameter of
about 6 mm and awall thickness of about 1,5 mm and should be sufficiently flexible to allow the platform to
rotate.

Thepladtic funnd shdl have a diameter appropriate to the size of the loudspeaker in the equipment under test, with
soft foam rubber glued toits edge, it shdl befitted to one end of the acoustic pipe and the microphone shall be
fitted to the other end. It is very important to fix the centre of the funnd in areproducible position rdativeto the
equipment under test, since the pogition of the centre has a srong influence on the frequency responsethat will be
measured. This can be achieved by placing the equipment in aclose fitting acoustic mounting jig, supplied by the
manufacturer, of which the funnd isan integra part.

The microphone shdl have aresponse characterigtic flat within 1 dB over a frequency range of 50 Hz to 20 kHz, a
linear dynamic range of at least 50 dB. The sengitivity of the microphone and the rece ver audio output level shall
be suitableto measurea signa to noiseratio of at least 40 dB at the nominal audio output level of the equipment
under test. Its size should be sufficiently small to couple to the acoustic pipe.

The frequency correcting network shall correct the frequency response of the acoustic coupler so that the acoustic
SINAD measurement isvalid, IEC 60489-3 [5] appendix F.

A.3.3 Calibration

Theam of the calibration of the acoustic coupler isto determine the acoudtic SINAD ratio, which is equivaent to the

SINAD ratio at thereceiver output.
Signal Rx M acoustic |Micro Amplifier
—>— under phone —>- and
generator test il pipe filter
Test fixture > <
1 2
SINAD
meter
a) The acoustic coupler shall be mounted to the equipment, if necessary using a test fixture. A direct

b)

d)

e)

electrical connection to the terminals of the output transducer will be made. A signal generator shall be
connected to the receiver input (or to the test fixture input). The signal generator shall be at the nominal
frequency of the receiver and shall be modulated by the normal test modulation;

Where possible, the receiver volume control shall be adjusted to give at least 50 % of the rated audio
output power and, in the case of stepped volume controls, to the first step that provides an output power of
at least 50 % of the rated audio output power;

The test signal input level shall be reduced until an electrical SINAD ratio of 20 dB is obtained, the
connection being in position 1. The signal input level shall be recorded;

With the same signal input level, the acoustic equivalent SINAD ratio shall be measured and recorded, the
connection being in position 2;

Steps c¢) and d) above shall be repeated for an electrical SINAD ratio of 14 dB, and the acoustic equivalent
SINAD ratio measured and recorded.

Figure A.6: Measuring arrangement for calibration
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A4 Test antenna

When the test siteis used for radiation measurements the test antennais used to detect the fiedd from both the test sample
and the subdtitution antenna. When thetest Steis used for the measurement of receiver characterigtics the antennais used
asatranamitting antenna. Thisantennais mounted on a support capable of alowing the antennato be used in dther
horizontal or vertical polarization and for the height of its centre above the ground to be varied over the pecified range.
Preferably test antennas with pronounced directivity should be used. The Sze of thetest antenna along the measurement
axis shall nat exceed 20 % of the measuring distance.

A.5 Substitution antenna

The substitution antennais used to replace the equipment under test. For measurements beow 1 GHz the substitution
antennashall be a hdf wave ength dipole resonant at the frequency under consideration, or ashortened dipale, calibrated to
the half wavel ength dipole. For measurements between 1 GHz and 4 GHz either ahaf wavelength dipole or ahorn

radiator may be used. For measurements above 4 GHz ahorn radiator shall be used. The centre of this antenna shall
coincide with the reference point of thetest sampleit hasreplaced. Thisreference point shdl be the volume centre of the
sample when its antennaiis mounted ind de the cabinet, or the point where an external antennais connected to the cabinet.

The distance between thelower extremity of the dipole and the ground shal be at least 30 cm.

NOTE: Thegan of ahorn antennaisgeneraly expressed rdativeto an isotropic radiator.

A.6 Test fixture

A.6.1 Description

Theted fixtureisaradio frequency coupling device associated with an integral antenna equipment for coupling the
integral antennato a 50 Q radio frequency termind at the working frequencies of the equi pment under test. Thisdlows
certain measurementsto be performed using the conducted measurement methods. Only relative measurements may be
performed and only those a or near frequencies for which the test fixture has been calibrated.

In addition, thetest fixture shall provide
a) aconnection to an external power supply;
b) anaudio interface either by direct connection or by an acoustic coupler.
Theted fixture normally shdl be provided by the manufacturer.
The performance characterigtics of thetest fixture shall conform to the following basic parameters
a) thecoupling loss shall not be greater than 30 dB;
b) acoupling loss variation over the frequency range used in the measurement which does not exceed 2 dB;
C) circuitry associated with the RF coupling shall contain no active or non linear devices;
d) theVSWR at the 50 Q socket shdl not be greater than 1,5 over the frequency range of the measurements,

€) the coupling loss shall be independent of the position of the test fixture and be unaffected by the proximity of
surrounding objects or people. The coupling loss shall be reproducible when the equipment under test is removed
and replaced;

f) the coupling loss shall remain substantially constant when the environmental conditions are varied.

In the case of measurementsto be performed by athird party, the performance characteritics of thetest fixture shall be
approved by thetegting laboratory.

The characterigtics and cdlibration shal beinduded in test reports.

ETSI



59 ETSI EN 300 296-1 V1.1.1 (2001-03)

A.6.2 Calibration

The cdibration of thetest fixture establishes a relationship between the output of the Sgnd generator and the fidd strength
applied to the equipment inside the test fixture.

Thecdibration isvalid only at a given frequency and for agiven polarization of thereferencefidd.
1) AF load/acoustic coupler;

2) digtortion factor/audio level meter and psophometric filter.

Signal Receiver
> under F>- 1 —> 2
generator test

Test fixture

a) Using the method described in clause 9.1, measure the sensitivity expressed as field strength, and note
the value of this field strength in dBmV/m and the polarization used,;

b) The receiver is now placed in the test fixture which is connected to the signal generator. The level of the
signal generator producing a SINAD of 20 dB shall be noted;

C) The calibration of the test fixture is thus the linear relationship between the field strength in dBmV/m and

the signal generator level in dBmV emf.

Figure A.7: Measuring arrangement for calibration

A.6.3 Mode of use

Theted fixture may be used to facilitate some of the measurementsin clauses 8 and 9 on equipment with an integral
antenna.

Itisusedin theradiated carrier power and usable sensitivity expressed as a fid d strength measurementsin clauses8 and 9
to enable ameasurement to be made under extremetest conditions.

For the tranamitter measurements calibration isnot required.
For the receiver measurements calibration is necessary.

To apply the specified wanted Sgnd level expressad in field srength, convert it into the Sgnd generator leve (emf) using
the cdibration of thetedt fixture. Apply this value with the Sgnal generator.
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Annex B (normative):
Specifications for adjacent channel power measurement
arrangements

B.1  Power measuring receiver specification

B.1.1 General

The power measuring receiver isused for the measurement of the transmitter adjacent channel power. It conssts of amixer
and osdillator, an IF filter, an amplifier, a variable attenuator and alevel indicator as shown be ow.

.................. ... |. |Amlifier | _|Level
. Input —| Mxer > Filter >{and . .. . —>-1i ndi cat or |
....................... . |attenuat or
............. |

"""" Gscillator .

Figure B.1: Power measuring receiver

Thetechnical characteristics of the power measuring receiver are given in the following dauses.

B.1.2 IF filter

ThelFfilter shal bewithin the limits of the sdectivity characteristics given in the following diagram. Depending on the
channel separation, the sdlectivity characteristics shdl keep the frequency separations and tolerances given in the following
table. The minimum attenuation of the filter outside the 90 dB attenuation points must be equa to or greater than 90 dB.

NOTE: A symmetrica filter can be used provided that each side meetsthetighter tolerances and the D2 points have
been cdibrated rdetive to the -6 dB response. When anon-symmetricd filter isused the receiver should be
designed such that thetighter toleranceisused dosetothe carrier.
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Figure B.2: Limits of the selectivity characteristic

Table B.1: Selectivity characteristic

kHz

Channel separation (kHz)

channel (kHz)

Frequency separation of filter curve from nominal centre frequency of adjacent

D1 D2 D3 D4
12,5 3 4,25 55 9,4
20 4 7,0 8,25 12,25
25 5 8,0 9,25 13,25

Depending on the channd separation, the atenuation paints shal not exceed thetolerances given in table B.2 and

table B.3.

Table B.2: Attenuation points close to carrier

Channel separation

Tolerance range (kHz)

(kHz)
D1 D2 D3 D4
12,5 +1,35 +0,1 -1,35 -5,35
20 +3,1 +0,1 -1,35 -5,35
25 +3,1 +0,1 -1,35 -5,35
Table B.3: Attenuation points distant from the carrier
Channel separation Tolerance range (kHz)
(kHz)
D1 D2 D3 D4
+2,0
125 +2,0 +2,0 +2,0 -6,0
+3,0
20 +3,0 +3,0 +3,0 -7,0
+3,5
25 +3,5 +3,5 +3,5 -7,5

The minimum attenuation of the filter outside the 90 dB attenuation points shall be equal to or greater than 90 dB.
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Channel separation Specified necessary Displacement from the
(kHz) bandwidth (kHz) -6 dB point (kHz)
12,5 8,5 8,25
20 14 13
25 16 17

Thetuning of the power measuring receiver shdl be adjusted away from the carrier so that the -6 dB response nearest to
thetranamitter carrier frequency islocated at a digplacement from the nominal carrier frequency asgiven in table B.4.

B.1.3 Oscillator and amplifier

The measurement of the reference frequencies and the setting of thelocal oscillator frequency shdl be within +50 Hz.

Themixer, oscillator and the amplifier shall be designed in such away that the measurement of the adjacent channe power
of an unmodulated test Sgnal source, whose noise has a negligibl e influence on the measurement result, yieldsameasured
value of <-90dB for channe separation of 20 kHz and 25 kHz and of < -80 dB for a channd separation of 12,5 kHz
referred tothelevd of thetest Sgnal source.

Thelinearity of the amplifier shall be such that an error in thereading of no morethan 1,5 dB will be obtained over an
input leve variation of 100 dB.

B.1.4 Attenuation indicator

The attenuation indicator shall have a minimum range of 80 dB and aresolution of 1 dB.

B.1.5 Level indicators

Two leved indicators are required to cover the rmsand the pesk transent measurement.

B.1.5.1 Rms level indicator

Thermsleve indicator shall accuratdy indicate non-sinusoidd signaswithin aratio of 10:1 between pesk vdue and rms
vaue

B.1.5.2 Peak level indicator

The peak leve indicator shdl accuratdly indicate and store the peak power level. For the transient power measurement
the indicator bandwidth shadl be greater than twice the channd separation.

A storage oscilloscope or a spectrum analyser may be used as a peak level indicator.
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Annex C (normative):
Graphical representation of the selection of equipment and
frequencies for testing

Information regarding the selection of equipment for testing purposes can be found in EN 300 793 [2].

The following graphs, imported from EN 300 793 [2], illustrate the principles used in that standard, in particular,
concepts such as full and limited tests. For further details concerning the present annex (e.g. definitions, references),
please, refer to EN 300 793 [2].

C.1  Tests on a single sample

If the Operating Frequency Range (OFR) of each equipment correspondsto its alignment range (ARO, ARL, AR2, or
AR3) then only one sample shall be tested.

FT

Category ARO

[T
Alignment Range (ARO)
< 5MHz

Category AR1

| | [ ] |
F 5 MHz < Alignment Range (AR1) < 30 MHz H

FT FT
Category AR2 LT
T} 1] [ | |
H 30 MHz < Alignment Range (AR2) <60 MHz H|
FT FT
Category LT LT LT
AR3 < 30 MHz % < 30 MHz % < 30 MHz %s 30 MHz
[ T T T [T [ ]
I|< 60 MHz < Alignment Range (AR3) I
NOTE 1: ARO, AR1, AR2, AR3  Categories of alignment range, see clause 4.3.
NOTE 2: FT Full tests.
NOTE 3: LT Limited tests.
NOTE 4. mm 50 kHz range in which tests are carried out.

Figure C.1: Tests on a single sample for equipment
that has a switching range equal to its alignment range

ETSI



64 ETSI EN 300 296-1 V1.1.1 (2001-03)

C.2

Tests and samples needed when the switching range
IS a subset of the alignment range

In order to cover an alignment range several separate samples, having different switching ranges (SR) within the
alignment range, may be needed. Samples shall be then provided for testing in accordance with clauses 4.4, 4.5, 4.6, and
4.7, as gppropriae. The following examples assume a switching range (SR) of 5 MHz.

Category AR1

FT

SR

n ]
P 5MHz < Alignment Range (AR1) < 30 MHz 4—%

2 Samples, 2 FT

Category AR2

FT

v

?SR%SR%SR%R:%SR%SR%SRﬁ

N

3 Samples, 2 FT, 1 LT.

Category AR3

FT

n ]

XN m

30 MHz < Alignment Range (AR2) <60 MHz

Lr Lr

SR

SR

SR SR SR}|E SR SR SR ;|£SR SR SR SR

rl

4 Samples, 2 FT, 2 LT.

NOTE 1:
NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:

SR

60 MHz < Alignment Range (AR3)

Switching Range, see clause 4.2.

AR1, AR2, AR3 Categories of alignment range, see clause 4.3.

FT
LT
[ ] |

Full tests.
Limited tests.
50 kHz range in which tests are carried out.

Figure C.2: Tests on equipment having switching ranges
that are subsets of their alignment range
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C.3 Tests and samples for a family of equipment where
the alignment range is a subset of the total operating
frequency range

If the alignment range of a piece of equipment isa subset of thetotal operating frequency range then the operating
frequency range shall be divided into appropriate categories of alignment range. Samples shall be then provided for
testing in accordance with clauses 4.4, 4.5, 4.6, and 4.7 of EN 300 793 [2], as appropriate.

For example the gpplicant seeks type approval for afamily of equipment having an operating frequency range of
403 MHz to 470 MHz. The equipment to be tested does not cover thisrange with one category of alignment range.

C.3.1 Testscenario 1l

The Operating Frequency Range (OFR) could be covered by two alignment ranges @) and b), implemented in samples @)
and b):

a) 403 MHz to 430 MHz: Thisis category AR1,;
b) 425 MHz to 470 MHz: Thisis category AR2.

FTa FTb FTb
LTa L'I|'b
] [ ]
AR1
AR2
403 MHz 425 MHz 430 MHz 470 MHz
OFR

NOTE 1. OFR Operating Frequency Range, see clause 4.2.
NOTE 2: AR1, AR2  Categories of alignment range, see clause 4.3.
NOTE 3: FTa Full tests on sample(s) a).
NOTE 4: LTa Limited tests on sample(s) a).
NOTE5: FTb Full tests on sample(s) b).
NOTE 6: LTb Limited test on sample(s) b).
NOTE7: mm 50 kHz range in which tests are carried out.

This example requires aminimum of two test samples and a maximum of five test samples to cover the operating
frequency range.

Figure C.3: Tests on family member equipment having alignment ranges
that are subsets of the total operating frequency range (Example 1)
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C.3.2 Testscenario 2

The Operating Frequency Range (OFR) could alternatively be covered by three alignment ranges of category AR1,
implemented in samples a), b) and ¢):

a) 403 MHz to 430 MHz: thisis category AR1,
b) 425 MHz to 450 MHz: thisis category AR,
c) 450 MHz to 470 MHz: thisis category ARL.

Flra Frc
LIb LIa LTt1 LITC
[ ] Em EE EEEE ] ]
AR1
AR1 AR1
403 MHz 425 MHz 430 MHz 450 MHz 470 MHz
OFR

NOTE 1: OFR Operating Frequency Range, see clause 4.2.

NOTE 2: AR1 Second category of alignment range, see clause 4.3.
NOTE 3: FTa  Full tests on sample(s) a).

NOTE 4: LTa Limited tests on sample(s) a).

NOTE 5: LTb  Limited test on sample(s) b).

NOTE 6: FTc  Full tests on sample(s) c).

NOTE 7: LTc  Limited tests on sample(s) c).

NOTE 8: mm 50 kHz range in which tests are carried out.

This example reguires aminimum of three test samples and a maximum of six test samplesto cover the operating
frequency range.

Figure C.4: Tests on family member equipment having alignment ranges
that are subsets of the total operating frequency range (Example 2)

ETSI



67 ETSI EN 300 296-1 V1.1.1 (2001-03)

Annex D (normative):
Test discriminator

D.1 Characteristics of the test discriminator

The test discriminator consists of a mixer and local oscillator (auxiliary frequency) to convert the trangmitter frequency
to be measured into the frequency of a broadband limiter amplifier and of a broadband discriminator with the following
characteristics:

- thediscriminator shall be sensitive and accurate enough to cope with transmitter carrier powers aslow as 1 mw;
- thediscriminator must be fast enough to display the frequency deviation (approx. 100 kHz/100 1x);
- thediscriminator output shall be dc coupled.
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