Final draft ETS| EN 302 018-1 V1.1.1 (2002-07)

European Standard (Telecommunications series)

Electromagnetic compatibility

and Radio spectrum Matters (ERM);

Transmitting equipment for the

Frequency Modulated (FM)

sound broadcasting service;

Part 1: Technical characteristics and test methods

D




2 Final draft ETSI EN 302 018-1 V1.1.1 (2002-07)

Reference
DEN/ERM-TG17-005-1

Keywords

audio, broadcasting, FM, radio, terrestrial,
transmitter

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, send your comment to:
editor@etsi.fr

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2002.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
mailto:editor@etsi.fr

3 Final draft ETSI EN 302 018-1 V1.1.1 (2002-07)

Contents

Intellectual Property RIGNES.........oo et 6
(01 = Yo (o IO 6
T 1o (1 (o] OSSR 6
1 o010 PR 7
2 S = (= (0= SR 7
3 Definitions, symbols and abbreViationS ............cciceeiiiieie e e 8
31 [T Tl o SRRSO 8
3.2 Y 1210 9
3.3 F N ool (=Y = (0] U 9
4 Technical requirements SPECITICAIIONS ..........eiuiiiiriiei e 9
4.1 TransSmitter iNPUL CONFIQUIALTON. ..ottt bbb s et b et b b n e en 9
4.2 Transmitter OULPUL CHAraCLEIISICS .......eiveuerrerieiirt ettt b e b e b s n e en 9
42.1 [ =0 01U 11 01U 0 Y= PSSR 9
4211 (DL T 0T Ko o [OOSR 9
4212 =1 2o To [OOSR 9
4213 [T 01 OO ST 9
4.2.2 (=0 (0= LoV = o ] Y2 10
4221 [ L 1 0T Ko o [P UOPRRt 10
4222 MELNOO Of MEASUIEIMENL ... ..eeitieeeiee ettt e et e e st eete e st eeeteeeebeeebesesbeeensesestesenseeesseeensenesns 10
4223 I 0 10
4.2.3 Transmitter muting during freqUENCY SNITL. ..o e 10
4231 (DL 11 a1 o [P OTt 10
4232 MELNOO Of MEASUIEIMENL ... ..eeitee ettt ettt e e te e st eete e st eebeeeebeeebeeesbeeeebesesteseseeesseeensenenns 10
4233 [T 0L RSOSSN 10
4.2.4 Deviation SenSitivity StaDHITY ......cccveiirieice et n s 10
4241 [ L 1 0T Ko o [P OPRRt 10
4242 MELhOd Of MEASUIEIMENL ........ei ittt st e s te e s ba e e bee e sbaeesaeeesbeeeseeesteeenseeeans 10
4243 [T 0L RSOSSN 10
425 Residual AM (HUM @N0 NOISE) ..e.vveieeeieeiieesieeie ettt e stee e e e e e sstesseesseesaeesaeeseenaeeseesseasseenseenseensessesnsesnsesnes 10
4251 (DL 11 21K o [P 10
4252 MELNOO Of MEASUIEIMENL ... ..eeiiee ettt ettt e et e e st eete e st e e eteeenbeeebesesbeeensesesbeseseeesseeensenesns 10
4253 [T 0 SOt 11
4.2.6 SyNChronoUS AM (AM dUE O FIM) ...ttt bbb e eb e neeene 11
426.1 (DL 11 21K o [P 11
4.26.2 MELNOO Of MEASUIEIMENL ... .eiiiee ittt ettt e et e e st eete e st e e ebeeenbeeebesesbeeensesestesenseeeseeensenesns 11
426.3 [T 0L RSOSSN 11
4.2.7 Koo [N (0 gl o= 0] =T o = P 11
4271 [ L 1 0T Ko o [P OPRRt 11
4272 =1 0o To [OOSR 11
4273 [T 0L RSOSSN 11
4.2.8 FM Signal to NOISE Tatio (SNR) ....oviiiiieete et 11
4281 (DL 11 21K o [P 11
4282 MELNOO Of MEASUIEIMENL ... .eeitie ettt e e e st eete e st e eteeeebeeebesesbeeensesestesenseeesseeeasenesns 12
4283 I 0 12
4.2.9 SPUITOUS EIMIESSIONS ...ttt sttt et e st se st eb e seeheeb e se e st ebene e bt e b e seeheebeseebeebesbe e ebesbe e ebesbennenen 12
4291 (DL 11 21K o [P 12
4.29.2 MELhOd Of MEASUIEIMENL ........ei ittt ettt e et e s tae e bee e sbeeeeaeeesbeeeneeesseeenseeeans 12
4293 [T 0L RSOSSN 12
4.2.10 OUL-Of -DANA EBMISSIONS.......ceccuiiiiiie et ee et esee e s aeeere e sabeesseesabeesaseesabeesaseesabessseesnsesenseessesensennnes 13
42101 (D1 1 TR (0] ISR 13
4.2.10.2 MELhOd Of MEASUIEIMENL ........ei it e e e st e e s e e st e e ere e sabeesseesnbeeeneeebeeenneeenes 13
4.2.10.3 [T 0 OO ROO SRS 13
4.3 Enclosure port measurements (radiated EMISSIONS)........coueueririeiririeeriere ettt sne s 14

ETSI



4 Final draft ETSI EN 302 018-1 V1.1.1 (2002-07)

431 (@ o 1o 1= =T [ = o) TSRS PR PR URUSR 14
4311 (D= 1] o] o OSSO PP URURPRRSTIN 14
4312 = {0 o TP SPRPTRN 14
4313 03PN 15
5 Testing for compliance with technical reqUIrEMENLS..........ccooeeiiiieie e 16
51 M EBSUFEMENT UNCEITAINTIES......cctiiie ettt e e st e b e e e e s sae e sre e b e easeeaeesbeasbeesbeesbeesesnsesneeenns 16
52 ESSential radio tESE SUITES.......ccuiiiiiie ettt ettt et e e s s be e s be et e eateeateebeeebeesbeesbeesreenresnneeans 16
521 RAIEA OULPUL POWES ...ttt ettt ettt b e bbbt b e s e e bt b s e et b e st e b e ne et ebe s b et nb e ne s 16
5211 MELNOO OF TS ...ttt et et e et e et e st e e be e beeabesaeesaeesaeeebeenbeenreenresseesteesseesens 16
52111 [NItIEl CONAITIONS. .....ceitiii ettt e se e bbbttt e b b saeene e e s 16
52112 PIOCEAUIE. ..ottt bbbttt e e bt se e e bt s bt ehe e he et e besbeebesaeene e e e nre s 16
52.1.13 BLIEES A =0 (0TT 07 01 SR 16
5.2.2 (=0 (0= LoV = o ] Y2 16
5221 = (gl ) == OO SPSPTOSRPRPRRN 17
52211 [NItIEl CONAITIONS. .....ceitiiee et et se e bbbttt b e r e b bt ene e e s 17
5221.2 PIOCEAUIE. ...ttt et et e st e shee s heesbeebeeatesaeeeaeasbeeste e beenteennesanesans 17
52213 TESE FEOUITEITIENES ...ttt ettt et et b et b e et b e s et b e s e et b e s b et b e s e e st et e ne et ebe et e 17
523 Transmitter muting during freqUENCY SNIfL ..o e 17
5231 MELNOO OF TS ...ttt et e et e et e st e e be e beeabesaeesaeesaeeeseenbeenteenresaeesseesseesens 17
52311 INItiAl CONAITIONS... ..ottt e et e et e e b e et e sbeesbe e be e beenseenneeaneeans 17
5.23.1.2 PIOCEAUIE. ...ttt et et e et e st eshee s heesbeeseeateeaeeeaeesbeeste e teenteeneesanesans 17
52313 BLIEES A =0 (0 TT 07 01 SR 18
524 Deviation SenSitivity StADHITY ......ccveieeieieese et n e s 18
5241 = (gl ) == SRRSO 18
52411 [NItEEl CONAITIONS. .....ceiitiiee ettt e e bbbt bbb b saeene e e s 18
52412 PIOCERAUIE.....ceeeeeeee ettt b bbbt a et e et se e e b e s bt eheehe e b e besbeebesaeene e e enne s 18
52413 TESE FEOUITEITIENES ...ttt ettt ettt b e et b e s bbbt b e b et b e ne st ebene et b e e 18
525 Residual AM (HUM 8N NOISE) .....ueitiieeiiitereeenie sttt bbb et e et b e 18
5251 MELNOO OF TS ...ttt et et e et e et e st e e be e beeabesaeesaeesaeeebeenbeenreenresseesteesseesens 18
52511 INItiAl CONAITIONS... ..ottt e e be e be et e e b e e aaesbeesbe e be e beenseennesanesans 18
52512 TESE FEOUITEITIENES ...ttt ettt b et b e et bbb s e et b e s b et b e neeae b e ne et sbe s neeee 18
526 SYNCHIONOUS AM ...ttt b et b e et b e b et bt se et e b e s b et eb e sb e e eb e nb e e et e sbe e ebeseeneben 19
526.1 = (gl ) == SRRSO 19
52611 [NItEEl CONAITIONS. .....ceiitiiee ettt e e bbbt bbb b saeene e e s 19
5.2.6.1.2 BLIEES A =0 (0TT 07 01 SR 19
5.2.7 Koo [N (0 gl o= (0] 0= o= ST 19
5271 = (a7l ) == PPN 19
52711 [NItIEl CONAITIONS. .....ceitiiee et et se e bbbttt b e r e b bt ene e e s 19
527.1.2 PIOCEAUIE. ...ttt et et e et e s ae e she e s heesbeeseeateeaeeeaeasteeste e beenteensesanesans 19
52713 TESE FEOUITEITIENES ...ttt ettt et ettt b e et b e et b e s e et b e b et b e st e st b e ne et b s st e 19
528 FM Signal to NOISETatio (SNR) ....oviiiiiieiete ettt 20
5281 MELNOO O TS ...ttt ettt e et e et e st e e be e beebesaeesaeesaeeebeenbeenreeaeesaeesseessaesens 20
52811 INItiAl CONAITIONS......ccuiieiee ettt e et e et e e ab e e bt e ebeesba e be e beenseeneesaneeans 20
52812 PIOCERAUIE.....ceeeeeeee ettt b bbbt a et e et se e e b e s bt eheehe e b e besbeebesaeene e e enne s 20
5.2.8.1.3 BLIEES A =0 (8 TT 0 01O 20
5.2.9 SPUMOUS EIMIESSIONS ....veeuveeueeeeeeeteesteeteesteestesseesseeseeesseaseeseeaseesseesseesseaseesseesseesseeaseanseanesaseeasensseessensseensennsesnes 20
5291 = (gl ) == SRRSO 20
52911 [NItIEl CONAITIONS. .....ceitiiee et et se e bbbttt b e r e b bt ene e e s 20
52912 PIOCERAUIE.....ceeeeeeee ettt b bbbt a et e et se e e b e s bt eheehe e b e besbeebesaeene e e enne s 21
52913 TESE FEOUITEITIENES ...ttt ettt ettt b e et b e s bbbt b e b et b e ne st ebene et b e e 21
5.2.10 OUL-0f-DANA BIMISSIONS.......cciiiitieie et ste et et e et e st e et e e abeeatesaeesaeesreeaseenseeaseeseasteasbeeteentesnsesneesans 21
5.2.10.1 MELNOO OF TESE ...ttt e et e et e st e e s be e sbe e beeaeeeaeeeaeeeseebeenteeneesaeesteesraesens 21
5.210.1.1 INItiAl CONAITIONS......ccuiiieeeee et s s st ae et e e e e ae e e be e beesbeesbe e beeseennesanenans 21
5.2.10.1.2 PIOCEAUIE. ...ttt ettt et et e et e s aee s ae e saeeebeeabeeateeaeaebeeste e beenteenresanesans 21
5210.1.3 TESE FEOUITEITIENES ...ttt bbbt bbbt bbbt b e b et e bt e b e et eb e s bt eb et 21
5211 (@F= o 1o 1= =T [ = 0] TR TSSO U PP URRSRSP 22
52111 L= (gl ) == TP 22
521111 [NItIAl CONAITIONS. ......vitiiee et bt e e b e bbb b et ene e e s 22
5211.1.2 PIOCERAUIE. ...ttt b b bbb e e bt sa e e bt e bt e ae e e e e e besheebesaeeae e e enre s 22
52.11.1.3 =S =0 (0 TT 07 1SS 22

ETSI



5 Final draft ETSI EN 302 018-1 V1.1.1 (2002-07)

Annex A (normative): Typical Measuring arrangemMENTS.......ccvceveeieceere et nresre s 23
Y R = 10 U= oY o (= S 23
N = S 1 ] (TSRS 23
A3 Test MOTUIGLING SIONAL ......ooeieieieiiei ettt bbb e s e et b b ne e e e 24
A.4 Testing arrangements for radiated MEASUIEMENTS.........ccoeiiiieiiiee ettt ene e 24
YT == B o = o ot P = o = o P 24
Annex B (informative): Bibliography ........ccooieeii ettt st st ne e 25
[ 11 (TSR P PSPPSR 26

ETSI



6 Final draft ETSI EN 302 018-1 V1.1.1 (2002-07)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly 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 is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to 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 (Telecommunications series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM), and is now submitted for the V ote phase of the
ETSI standards Two-step Approval Procedure.

The present document is part 1 of a multi-part deliverable covering transmitting equipment for the Frequency
Modulated (FM) sound broadcasting service, as identified below:

Part 1: " Technical characteristics and test methods" ;

Part 2: "Harmonized EN under article 3.2 of the R& TTE Directive".

Proposed national transposition dates

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

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

Date of withdrawal of any conflicting National Standard (dow): 6 months after doa

Introduction

The present document covers a set of non-mandatory technical parameters that are considered to be the minimum
requirement for the design and operation of an FM sound broadcasting service.

Other documents directly associated with the present document:
« EN 302018-2[5];
« EN 301489-11[6].

ETSI
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1 Scope
The present document applies to Transmitting equipment for the frequency-modulated sound broadcasting service.
The types of equipment covered by the present document are as follows:

e Transmitting equipment for frequency modulated sound broadcasting service operating in both Monophonic and
Stereophonic operating in the frequency range 68 MHz to 108 MHz.

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 a specific reference, subsequent 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
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[2] ITU-R Recommendation BS.412: "Planning standards for terrestrial FM sound broadcasting at
VHF".
[3] EN 60244-13: "Methods of measurement for radio transmitters - Part 13: Performance

characteristics for FM sound broadcasting”.

[4] EN 55011: "Industrial, scientific and medical (I1SM) radio-frequency equipment - Radio
disturbance characteristics - Limits and methods of measurement”.

[5] ETSI EN 302 018-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Transmitting equipment for the Frequency Modulated (FM) radio broadcast service;
Part 2: Harmonized EN under article 3.2 of the R& TTE Directive".

[6] ETSI EN 301 489-11: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;
Part 11: Specific conditions for terrestrial sound broadcasting service transmitters’.

[7] ITU- R Recommendation BS.468-4: "M easurement of audio-frequency noise voltage level in
sound broadcasting"”.

[8] ITU-R Recommendation SM.329: " Spurious emissions’.

[9] IEC 60489-1: "Methods of measurements for radio equipment used in the mobile services;

Part 1: Genera definitions and standard conditions of measurement".

ETSI
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

broadcasting service: radio communication service in which the transmissions are intended for direct reception by the
general public

NOTE: Thisservice may include sound transmissions, television transmissions or other types of transmission.

carrier power: average power supplied to the antenna transmission line by atransmitter during one cycle taken under
the condition of no modulation

class of emission: set of characteristics of an emission, designated by standard symbols, e.g. type of modulation of the
main carrier, modulating signal, type of information to be transmitted, and also, if appropriate, any additional signal
characteristics

composite: See 'Multiplex (MPX) signal'.

difference signal: signal theoretically equal to half the difference between the left and right stereophonic signals, and in
practice proportional to this difference

enclosure port: physical boundary of the apparatus through which electromagnetic fields may radiate or impinge
NOTE: Inthe case of integral antenna equipment, this port isinseparable from the antenna port.

mean power : average power supplied to the antenna transmission line by a transmitter during an interval of time
sufficiently long compared with the lowest frequency encountered in the modulation envel ope taken under normal
operating conditions

MultiPleX (MPX) signal: contains al information, including the pilot tone and any supplementary signal which is used
to frequency modulate the VHF FM transmitter

necessary bandwidth: for agiven class of emission, the width of the frequency band which is sufficient to ensure the
transmission of information at the rate and with the quality required under specified conditions

out-of-band emissions: emission on afrequency or frequencies immediately outside the necessary bandwidth which
results from the modulation process, but excluding spurious emissions

pilot tone: 19 kHz tone used to recover the stereo subcarrier in the stereo-receiver

Radio Data System (RDS): signal containing information on programmes and broadcasting network as defined in
EN 50067

NOTE: Thissigna iscarried by a subcarrier at 57 kHz, amplitude modulated by the encoded data with
suppressed carrier in afrequency band of + 2,4 kHz.

reference bandwidth: bandwidth in which the emission level is specified

spurious emissions: emission on a frequency or frequencies which are outside the necessary bandwidth and the level of
which may be reduced without affecting the corresponding transmission of information

NOTE:  Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and
frequency conversion products but exclude out of band emissions.

stereo subcarrier: 38 kHz subcarrier used to carry the difference signal

sum signal: signal theoretically equal to half of the sum of the left and right stereophonic signals, and in practice
proportional to this sum

unwanted emissions. consist of spurious emissions and out of band emissions

ETSI
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3.2 Symbols

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

Q ohms (unit of resistance)

" micro, 106

dBc decibelsrelative to the unmodulated carrier power of the emission
v Volts

3.3 Abbreviations

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

ac. aternating current
AF Audio Frequency
EMC Electro-Magnetic Compatibility
EUT Equipment Under Test
FM Frequency Modulation
LV Low Voltage
MPX MultiPleX
R&TTE Radio equipment and Telecommunications Terminal Equipment
RDS Radio Data System
rms root mean square
SIN Signal to Noise
VHF Very High Frequency
4 Technical requirements specifications

4.1 Transmitter input configuration

If the transmitter does not incorporate a stereo encoder and is intended for stereo operation then a suitable test encoder
shall be used.

4.2 Transmitter output characteristics

4.2.1 Rated output power

4211 Definition

The rated output power isthe carrier power that the transmitter or transposer shall deliver at its antenna port under
manufacturers specified conditions of operation.

4.2.1.2 Method
The test defined in clause 5.2.1 should be applied.

4213 Limit

The carrier output power shall be within £ 1,0 dB of the rated output power under normal operating conditions as
defined by the manufacturer.

ETSI
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4.2.2 Frequency stability

4221 Definition

The frequency stability of an emission isthe variation of frequency against a predetermined time scale.

4.2.2.2 Method of measurement
The test defined in clause 5.2.2 should be applied.

4.2.2.3 Limit

For a period of not less than ninety days, the frequency of the transmitter shall stay within the tolerance of +2 kHz.
4.2.3 Transmitter muting during frequency shift.

4231 Definition

The suppression of emissions during the retuning of transmitters, or the loss of carrier frequency control. Thisis
particularly relevant to frequency agile transmitters incorporating frequency control loops.

4.2.3.2 Method of measurement
The test defined in clause 5.2.3 should be applied.

4.2.3.3 Limit
The Muting shall be as defined in table 2 and additionally shown in figure 1.

4.2.4 Deviation sensitivity stability

4241 Definition

Required Audio or MPX input level to the transmitter to achieve desired deviation.

4.2.4.2 Method of measurement
The test defined in clause 5.2.4 should be applied.

4243 Limit

The deviation sensitivity of the transmitter shall remain within + 3 % of the declared value under the manufacturers
declared operating conditions. However for frequency-agile transmitters the deviation sensitivity shall remain within
+ 5 % of the declared value under the manufacturers declared operating conditions.

4.2.5 Residual AM (Hum and noise)

4.25.1 Definition
The amplitude modulated hum and noise level is the peak voltage at the output of alinear envelope detector, in the

absence of any modulation signal. The result is expressed as a percentage of the D.C. component of the envelope
detector output.

4252 Method of measurement

The test defined in clause 5.2.5 should be applied.

ETSI
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4253 Limit

The permitted level of residual AM in the absence of modulation shall not exceed 1 % when measured in a bandwidth
of 20 Hz to 20 kHz (unweighted).

4.2.6 Synchronous AM (AM due to FM)

426.1 Definition

Synchronous amplitude modulation is evaluated by measuring the peak voltage of the a.c. component at the output of a
linear envelope detector due to presence of a specified modulating signal. The result is expressed as a percentage of the
d.c component corresponding to the unmodulated carrier.

426.2 Method of measurement

The test defined in clause 5.2.6 should be applied.

4.2.6.3 Limit

The permitted level of AM due to FM shall not exceed 2 % for a peak deviation of + 40 kHz at a modulation frequency
of 500 Hz.

4.2.7 Modulator performance

4271 Definition

The amplitude and phase performance required for the transmitter to ensure compliance with maximum frequency
deviation.

4.2.7.2 Method
The test defined in clause 5.2.7 should be applied.

4.2.7.3 Limit

The deviation limitsin the following table shall apply.

Table 1: Deviation limits

Frequency Sine-wave Clipped sine-wave
40 Hz 75kHz+3 % 75 kHz + 10 %
10 kHz 75kHz+3 % 75 kHz + 10 %
NOTE: In the case of monophonic transmitters, the "clipped sine wave" limits do not apply.

4.2.8 FM Signal to noise ratio (SNR)

4281 Definition

The FM noise level isthe voltage (see note) of the AC components at the output of the demodulator in absence of a
modulation signal expressed in dB relative to areference level corresponding to 100% modulation (75 kHz) at a
modulation frequency of 400 Hz.

NOTE: Unweighted noise ratio; Voltage measured in rms;

Weighted noise ratio; Voltage filtered and measured as quasi peak according to ITU- R Recommendation
BS.468-4 [7].

ETSI
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4.2.8.2 Method of measurement
The test defined in clause 5.2.8 should be applied.

4.2.8.3 Limit
The S/N ratio, measured on both decoded outputs and related to full output level (0 dBr) at 400 Hz, shall be:
- unweighted < -72 dB

- weighted < -72 dB
4.2.9 Spurious emissions

4.29.1 Definition
Emission on a frequency or frequencies which are outside the necessary bandwidth and the level of which may be
reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic

emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out of band
emissions.

4.29.2 Method of measurement

The test defined in clause 5.2.9 shall be applied.

4.2.9.3 Limit

Spurious emissions shall not exceed the values set out in table 2, shown additionally in figure 1 for the frequency range
9kHzto 1 GHz.

60
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N %
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70 ~3%
N 72
N\ ‘\ @
A IR
o) \\F%
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80 33,
+ @
.\‘6‘0
.\@@
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90 NG,
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2,5 5 25 50 250 500 25 5 25 50 250 500
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Mean power of the
transmitter

Figure 1: Spurious Emission limits for FM sound broadcasting transmitters
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Table 2: Spurious Emission limits for FM sound broadcasting transmitters

Mean power Limits
of the transmitter Mean power absolute levels (dBm) or relative levels (dBc) below the
power supplied to the antenna port in the reference bandwidth
(see annex A)

P <9 dBW -36 dBm

9 dBW < P <29 dBW 75 dBc
29 dBW < P < 39 dBW -16 dBm
39 dBW < P <50 dBW 85 dBc
50 dBW < P -5 dBm

NOTE:  Within the band 108 MHz to 137 MHz the absolute limit of 25 pW (-16 dBm) shall apply.

4.2.10 Out-of-band emissions

4210.1 Definition

Emission on a frequency or frequenciesimmediately outside the necessary bandwidth, which results from the
modulation process, but excludes spurious emissions.

42102 Method of measurement

The test defined in clause 5.2.10 shall be applied.

4.2.10.3 Limit

The spectrum limit mask for VHF FM sound broadcasting is shown in figure 2. The related break points are givenin
table 3.

Power level is measured in a 1 kHz bandwidth.

The limits shown in figure 2 apply.

0 /
-20

dBc

-80

-100

-120

-500 -400 -300 -200 -100 O 100 200 300 400 500

Frequency relative to channel centre frequency (kHz)

NOTE:  Within the band 108 to 137 the absolute limit of 25 pW shall apply.

Figure 2: Out-of-Band Emission limits for FM sound broadcasting transmitters
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Table 3: Break points of spectrum limit mask for VHF FM sound broadcasting

Frequency relative to the Relative level

centre of the channel (kHz) (dB)
-500 -85
-300 -85
-200 -80
-110 0
110 0
200 -80
300 -85
500 -85

4.3 Enclosure port measurements (radiated emissions)

4.3.1 Cabinet radiation

4311 Definition

Emissions from the equipment, radiated from the enclosure port, other than those present at the antenna port.

4312 Method
The test defined in clause 5.2.11 shall be applied.
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4.3.1.3 Limits
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mean power of the transmitter

Thistest shall be performed at a distance of 10 m, where feasible. When size and/or power requirements necessitate
testing in a manufacturing facility, other distances may be used (see notes 1, 2 and 3). Tests shall not be carried out in

the exclusion band (2).

Figure 3: Cabinet radiation limits for sound broadcasting transmitters

Table 4: Limits for radiated unwanted emissions

Quasi-peak limits (dBuV/m) at 10m Frequency range

(see notes 1 and 2)
30 dBuVv/m < 60 + 10 log, o (P0/2 000) < 70 dBuVv/m 30 MHz - 230 MHz
37 dBuv/im < 67 + 10 log, 5 (P0/2 000) < 77 dBuV/m > 230 MHz - 1 GHz

NOTE 1: PO = RF output power in watts.
NOTE 2: The exclusion band for the transmitter extends from Fc - 300 kHz to Fc + 300 kHz, where

Fc is the operating frequency in MHz.

NOTE 1: The measurements can be carried out at other distances. In that case limits are modified according to the
relation:

L(xm) = L(10m) + 20 log (10/x)
where x = distance.
NOTE 2: Care should be taken if measuring at test distances below 10 m as this may be in the near field.

NOTE 3: In cases of dispute the measurement distance of 10 m shall take precedence.
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5 Testing for compliance with technical requirements

5.1 Measurement Uncertainties

Measurement uncertainty should be calculated and techniques employed to minimize its range. This uncertainty should
be applied to the limit and any measurement falling below the range is deemed acceptable (1 TU-R Recommendation
BS.412[2)).

5.2 Essential radio test suites

5.2.1 Rated output power
5.21.1 Method of test

52111 Initial conditions
Test environment:
- the normal operating environment, as declared by the equipment manufacturer.
Test frequencies:
a) thelowest operating frequency of the EUT;
b) the highest operating frequency of the EUT;
c) afrequency mid-way between @) and b) above.
Test arrangement (see figure A.1):
1)
1) connect the EUT to the Test Load, viathe Coupling Device;
2) connect the Spectrum Analyser or power meter to the Coupling Device.

NOTE: AF Signa Generator and Voltage measuring equipment are not required for this test.

5.2.1.1.2 Procedure
2)
1) operatethe EUT at each of the test frequencies as defined in clause 5.2.1.1.1;

2) measure the results on the Spectrum Analyser or power meter.

5.2.1.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.1.3 in order to demonstrate compliance.

5.2.2 Frequency stability

M easurements should be made at interval's, which are short enough to reveal the presence of superimposed periodical
variations (see annex A).
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5221 Method of test

52211 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequency:
Any one frequency within the tuning range of the EUT.
Test arrangement (see figure A.1):
3)
1) connect the EUT to the Test Load, viathe Coupling Device;
2) connect afrequency recorder to the Coupling Device.

NOTE: AF Signa Generator and V oltage measuring equipment are not required for this test.

5.2.2.1.2 Procedure
1) operate the exciter of the EUT at the test frequency as defined in clause 5.2.2.1.1;

2) measure the results on the frequency recorder.

5.2.2.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.3 in order to demonstrate compliance.
5.2.3  Transmitter muting during frequency shift

5.23.1 Method of test

52311 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequencies:
- Present frequency to desired frequency.
Test arrangement (see figure A.1):
1) connect the EUT to the Test Load, viathe Coupling Device;
2) connect the Spectrum Analyser to the Coupling Device.

NOTE: AF Signa Generator and V oltage measuring equipment are not required for this test.

5.2.3.1.2 Procedure
1) operatethe EUT at the present frequency as defined in clause 5.2.3.1.1;
2) initiate frequency change;

3) measure the results on the Spectrum Analyser.
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5.2.3.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.3.3 in order to demonstrate compliance.
5.2.4 Deviation sensitivity stability

5.24.1 Method of test

52411 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequencies:
a) thelowest operating frequency of the EUT;
b) the highest operating frequency of the EUT;
c) afrequency mid-way between a) and b) above.
Test arrangement (see figure A.1):
1) connect the AF Signal Generator to the EUT,;
2) connect the EUT to the Test Load, viathe Coupling Device;

3) connect deviation recording equipment to the Coupling Device.

5.24.1.2 Procedure
1) setthe AF Signal Generator to deliver atest signal as defined in clause A.3;
2) operatethe EUT at each of the test frequencies as defined in clause 5.2.4.1.1;

3) measure the results on the deviation recording equipment.

5.2.4.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.3 in order to demonstrate compliance.
525 Residual AM (Hum and noise)

5.25.1 Method of test

The measurement shall be carried out in accordance with EN 60244-13 [3], clause 8.3.1.

5.25.1.1 Initial conditions
Test environment:

- thenormal operating environment, as declared by the equipment manufacturer.

5.25.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.5.3 in order to demonstrate compliance.
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5.2.6 Synchronous AM

5.26.1 Method of test

The measurement shall be carried out in accordance with EN 60244-13 [3], clause 8.3.2.

5.2.6.1.1 Initial conditions
Test environment:

- thenormal operating environment, as declared by the equipment manufacturer.

5.2.6.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.6.3 in order to demonstrate compliance.

5.2.7 Modulator performance

5.27.1 Method of test

Two sine wave test waveforms with frequencies of 10 Hz and 10 kHz and distortion < 1 % will be required. Two further
test waveforms shall be generated from these and should be symmetrically clipped by 12 dB. All four test waveforms
must have identical peak levels, which shall be equal to the level declared by the manufacturer to give 75 kHz

deviation.

The manufacturer may aternatively declare the performance specifications for frequency response and stereo
separation, using a suitable stereo encoder.

52.7.11 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequencies:
a) thelowest operating frequency of the EUT;
b) the highest operating frequency of the EUT;
c) afrequency mid-way between @) and b) above.
Test arrangement (see figure A.1):
1) connect the AF Signal Generator to the EUT;
2) connect the EUT to the Test Load, viathe Coupling Device;

3) connect deviation recording equipment to the Coupling Device.

5.2.7.1.2 Procedure
1) setthe AF Signal Generator to deliver atest signal as defined in clause 5.2.7.1;
2) operatethe EUT at each of the test frequencies as defined in clause 5.2.7.1.1;

3) measure the results on the deviation recording equipment.

5.2.7.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.7.3 in order to demonstrate compliance.
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5.2.8 FM Signal to noise ratio (SNR)
5.2.8.1 Method of test

528.1.1 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequencies:
a) thelowest operating frequency of the EUT;
b) the highest operating frequency of the EUT;
c) afrequency mid-way between @) and b) above.
Test arrangement (see figure A.1):
1) connect the AF Signal Generator to the EUT;
2) connect the EUT to the Test Load, viathe Coupling Device;

3) connect the Spectrum Analyser to the Coupling Device.

5.2.8.1.2 Procedure

1) connect a suitable test detector to the MPX output (with aquasi peak detector asin ITU- R Recommendation
BS.468-4 [7] with pre-emphasis and de-emphasisin);

2) setthe AF Signal Generator to deliver atest signal of 400 Hz, sine wave, at alevel to achieve 100% modulation
(75 kHz deviation);

3) measure the reference voltage;
4) disconnect the AF signal generator from the EUT;
5) measure the weighted and unweighted voltage and compare to the reference voltage;

6) repeat the above procedure at each of the test frequencies as defined in clause 5.2.8.1.1;

5.2.8.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.8.3 in order to demonstrate compliance.
5.2.9 Spurious emissions

5291 Method of test

52911 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequencies:
a) thelowest operating frequency of the EUT;
b) the highest operating frequency of the EUT;

c) afrequency mid-way between @) and b) above.
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Test arrangement (see figure A.1):
1) connect the AF Signal Generator to the EUT,;
2) connect the EUT to the Test Load, viathe Coupling Device;

3) connect the Spectrum Analyser to the Coupling Device.

5.29.1.2 Procedure
1) setthe AF Signal Generator to deliver atest signal as defined in clause A.3;
2) operatethe EUT at each of the test frequencies as defined in clause 5.2.9.1.1;

3) measure the results on the Spectrum Analyser.

5.2.9.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.9.3 in order to demonstrate compliance.
5.2.10 Out-of-band emissions

5.2.10.1 Method of test

5.2.10.1.1 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequencies:
a) thelowest operating frequency of the EUT; the highest operating frequency of the EUT;
b) afrequency mid-way between a) and b) above.
Test arrangement (see figure A.1):
1) connect the AF Signal Generator to the EUT;
2) connect the EUT to the Test Load, viathe Coupling Device;

3) connect the Spectrum Analyser to the Coupling Device.

5.2.10.1.2 Procedure
1) setthe AF Signal Generator to deliver atest signal as defined in clause A.3;
2) operatethe EUT at each of the test frequencies as defined in clause 5.2.10.1.1;

3) measure the results on the Spectrum Analyser.

5.2.10.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.10.3 in order to demonstrate compliance.
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5.2.11 Cabinet radiation

52111 Method of test

5.2.11.11 Initial conditions
Test environment:
- thenormal operating environment, as declared by the equipment manufacturer.
Test frequencies:
1) thelowest operating frequency of the EUT;
2) the highest operating frequency of the EUT;
3) afrequency mid-way between @) and b) above.
Test arrangement :
1) connect the AF Signal Generator to the EUT;
2) connect the EUT to the Test Load;

3) connect the Spectrum Analyser to the measuring antenna.

5.2.11.1.2 Procedure
1) setthe AF Signal Generator to deliver atest signal as defined in clause A.3;
2) operatethe EUT at each of the test frequencies as defined in clause 5.2.11.1.1;
3) measure the results on the Spectrum Analyser;

NOTE: Testing shall be carried out at a suitably calibrated test site, unless physical sizeisarestriction, in which
case the test method shall be in accordance with EN 55011 [4]:

- measurements shall be made outside + 250 % of the necessary bandwidth of the transmission;

- measurements shall be made in the operational mode producing the largest emission in the frequency
band being investigated consistent with normal applications;

- the equipment shall be configured in a manner which is representative of a normal/typical operation,
where practical;

- an attempt shall be made to maximize the detected radiated emission, e.g. by moving the cables of the
equipment;

- the configuration and mode of operation during measurements shall be precisely noted in the test
report;

- RFinput/output ports shall be correctly terminated;

- thetestsshall be carried out at a point within the specified normal operating environmental range and
at the rated supply voltage for the equipment.

5.2.11.1.3 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.1.3 in order to demonstrate compliance.
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Annex A (normative):
Typical measuring arrangements

A.1  Test frequency range

Limits on unwanted emissions for radio equipments are considered to be applicable to the range 9 kHz to 300 GHz.
However, for practical measurement purposes, the frequency range of spurious emissions may be restricted. As
guidance for practical purposes, the following measurement parameters in table A.1 are recommended.

Table A.1
Transmitter fundamental Unwanted emission frequency measurement range
frequency range lower frequency upper frequency
68 MHz - 108 MHz 9 kHz 1 GHz

The following reference bandwidths are to be used:
« for spurious emissions:
- 1kHz between 9 kHz and 150 kHz;
- 10kHz between 150 kHz and 30 MHz;
- 100kHz between 30 MHz and 1 GHz
« for out of band emissions:
- 1kHz.

For definition of reference bandwidth, see ITU-R Recommendation SM.329 [8].

A.2 Test Suite

AF Signal Generator Equipment Under Test Coupling Device Test Load

Voltage Measuring

Equipment Spectrum Analyser

Figure A.1
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A.3  Test modulating signal

A Modulating signal sufficient to achieve Maximum modulation as declared by the manufacturer.

A.4  Testing arrangements for radiated measurements

Guidance on methods of measurement can be found in |EC 60489-1 [9].

A.5 Test load characteristics

The transmitter may be required to operate into a precision load with return loss of >26 dB in the frequency band in
which the transmitter is designed to operate.
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