°
m SLOVENSKI STANDARD

SIST EN 302 245-1 V1.1.1:2006
01-marec-2006

Elektromagnetna zdrugljivost in zadeve v zvezi z radijskim spektrom (ERM) T
Oddajnigka oprema za svetovni digitalni radio (DRM) v radiodifuzijski storitvi T 1.
del: Tehnilne karakteristike in preskusne metode

Electromagnetic compatibility and Radio spectrum Matters (ERM); Transmitting
equipment for the Digital Radio Mondiale (DRM) broadcasting service Part 1: Technical
characteristics and test methods

Ta slovenski standard je istoveten z: EN 302 245-1 Version 1.1.1

ICS:

33.060.20 Sprejemna in oddajna Receiving and transmitting
oprema equipment

33.100.01 Elektromagnetna zdruZljivost Electromagnetic compatibility
na splosno in general

33.170 Televizijska in radijska Television and radio
difuzija broadcasting

SIST EN 302 245-1 V1.1.1:2006 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 302 245-1 V1.1.1:2006

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 302 245-1 V1.1.1:2006
https/standards.iteh.ai/catalog/standards/sist/b0934759-e2e9-49e4-8378-
42¢349eafa3bysist-en-302-245-1-v1-1-1-2006



ETSI EN 302 245-1 vi.1.1 @oos-01

European Standard (Telecommunications series)

Electromagnetic compatibility

and Radio spectrum Matters (ERM);

Transmitting equipment for the Digital Radio Mondiale (DRM)
broadcasting service;

Part 1. Technical characteristics and test methods

D




2 ETSI EN 302 245-1 V1.1.1 (2005-01)

Reference
DEN/ERM-TG17WG2-001-1

Keywords
audio, broadcasting, digital, DRM, 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
Saus-PRréfectlre 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, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

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 2005.
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



3 ETSI EN 302 245-1 V1.1.1 (2005-01)

Contents

Intellectual Property RIGNES.........oo et 5
0 L= V1T (o S 5
L1000 Tox o] o I TSSO 5
1 o010 PR 6
2 S = (= 10 = S 6
3 Definitions, symbols and abbreViationS ............cciceeiiiieie e e 6
31 D= T 0 T] (0] TP P PR PRTUPTPRUSUSII 6
3.2 Y 1210 8
33 ADDIEVIBLIONS ...ttt ettt et e et e et e et e saeesteesteesbeeabeeaseeaeesheeebeenteeaba e beenteensesaeesaeesreenaeereenraan 8
4 Technical requirements SPECITICAIIONS ..........eiuiiiiriiei e 8
4.1 ENVITONMENTAl PrOfiTE... .. it b et e e 8
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 (D= 1T ol (o] o PSSP PP PRU USRS 9
4212 Method Of MEBSUMEMENT.........coiiiieeee bbbt bt e b et et aeebe e e enean 9
42121 [NItIAl CONAITIONS......c.eiiteiee et bbbt b et sa e sb et e s e b et sreebesaeeneennens 9
42122 PIOCEAUNE. ...ttt b bttt b e bt b e R a e e b e se e b e s bt eh e et e e e bese e et e saeeneeneennan 9
42123 BLICES =0 (U071 9
4213 Limit.......} . 1.1 LA NI)ARL). FERE NEEH M, 9
4.2.2 FreqUENCY SEADITTTY ......c.eiie ettt et b e e b b et b e e b e et enesn e e b 9
4221 DEfiNItion ..o 8 L T L L L L L e e 9
4222 Method Of MEASUIEMENT.........ocii ettt et e et e be et e e aeesaeeeaeeebeesbeenbesaeeeaeesaeesrnesanas 10
42221 INIIAl CONAITIONS.... ... iconeeeerenermssrneenesaseessesasesee st smsnsassseasesnsesssssnsesssansesnsesssessssssesssesssenssenssessessesnes 10
42222 PIOCEBAUIE, ... eeiese i oteyetemeerte et asesee st et asaenesas aponr Aras st oAt £ 58 eeseas e o T2 A8 s 15 eeeeeeeseensensesreabesneeneeneensenes 10
42223 TSt FEOUITEIMIEIILS ... e v eevrasueerssenseensesssessnnssrassessseesessnsnessssnstossensensesssensenssssssessssesseenseenseessessenssenssens 10
4223 03 e s oo SRRSO 10
4.3 (D] ¥o = IS T = 0 ot oo T 10
431 Modulation Error Ratio (MER) .........oieiiieiice ettt sttt et ae s e e e teeteennesnneenes 10
4311 (D= 1] oo o U TSSOSO PP URURPRRSTIN 10
4312 Method Of MEASUIFEMENT.........ocii ettt ettt e et e e te s eesaeeeaeesbeesbeenbeeneeeaeesaeesrnesanas 11
43.1.3 [T 0 OSSPSR 11
4.4 ANLENNA POIT MEASUMEIMIEIES ........eetiitieie et sa e sa e s e s sh e e b e sa e ne s e see e 11
441 SPUITOUS EIMIESSIONS ...ttt ettt et e st se s eb e seeheebese e st e b e ne e bt e b e seeheebeseebeebesbe e ebesbe e enesbennenea 11
44.1.1 (D1 {1 TL (1] [ SRS PERURRUROPRSSP 11
4412 Method of measurement (€SSential tESt SUITE) ..........ccvrereerereereree e 11
44121 [NItIEl CONAITIONS. .....ceitiiee ettt b e bbbt bt e b sr b bt ene e e e 11
44122 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 12
44123 BLIEES A =0 (0 TT 07 01U 12
44.1.3 03 SR PSTPTOSPRPTRN 12
442 Transmitter muting during freqUENCY Shift ........c.oocee e 13
4421 (D1 {1 TL (1] [OOSR 13
4422 Method of measurement (€SSential tESt SUITE) ..........ceiereeririeerereee et 13
44221 INItiAl CONAITIONS... ..ottt e e be e be et e e b e e aaesbeesbe e be e beenseennesanesans 13
44222 PIOCEAUIE. ...ttt et et e et e s ae e s hee s heesbeeaeeateeaeeebeesbaesbe e teenteennesanesans 14
44223 TESE FEOUITEITIENES ...ttt ettt et et b et b e et b s et b e s e et b e s b et b e e e st et e se et b et e 14
44.2.3 [T 0 OSSPSR 14
443 OUL-OF-DANA BIMISSIONS. .....cueitieieeiee ettt b e e bt se b e s bt eb e e ae e s e besbesbesaeeneeneennas 14
4431 (D= 1] oo o U TSSOSO PP URURPRRSTIN 14
4432 Method of measurement (essential tESt SUITE) ........ecveieeiereiie e 14
44321 [NItIEl CONAITIONS. ......eitiiee ettt se e bbbt e bbb bt ene e e e 14
44322 PIOCEAUIE. ..ottt b bbb a et e bt se e e bt bt bt e se et e besbeebesaeene e e e e e s 14
44323 BLIEES A =0 (0 TT 07 01U 14
4433 [T 0 OSSPSR 14

ETSI



4 ETSI EN 302 245-1 V1.1.1 (2005-01)

45 Enclosure port measurements (radiated EMISSIONS)........cccuieiiriereeieereere et e e e te e reeeesneesnes 16
451 (O o 1o 1= =T [ = o) TR OSSP PP USRS 16
4511 (D= 1] oo o U TSSOSO PP URURPRRSTIN 16
4512 Method of measurement (essential tESt SUITE) ........ccverieerierierie e 16
45121 [NItEEl CONAITIONS. .....ceitiiee ettt bbbt eb et besr e b bt ene e e s 16
45122 PIOCEAUIE. ..ottt b bbbt a et e et se e e bt bt bt e he e e e besbeebesaeehe e e e e e s 17
45123 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 17
4513 LML S ettt et e e e te e be et e et e e aeeehe e be e be e be e beeteaaeeaaeeeaeeareebeenreeareeaeeeteenreenrens 17
4.6 M EASUIrEMENT UNCEITAINTIES. ......e ettt ettt sttt et et e e seesbesbesaeeseeneenee e eeeseeseesbeeneeneeneeneees 18
Annex A (normative): Typical Measuring arrangemENtS.........ccceeveveeieseeieese e 19
A.1 Testing arrangements for antenna port (and MER) Measurements...........ccceoeveieeienienienieneseseseseneens 19
A.ll TESHNG ITANGEIMIENE ...ttt ettt ettt b et eb bt b e b st eb e eb e s e eb e e b e s e e bt ebeseeh e eb e saehe s b e e et e nee e ebesbe e ebesreneenens 19
A.l2 Test frequency range (antenna POrt MEASUNEMENTS) ......ccvereerrerieeiieieeseesieeteeeesaeseesreesreesseeseessnesseessaesseesses 20
A.13 BIC=S oo (U1 F= T 0T 1 o ! USSR 20
Annex B (normative): Test l0ad Char ACLENISHICS. ....ccvririiii e 21
Annex C (informative): Bibliograpny ....ocueee e e 22
[ 11 (TSR P PSPPSR 23

ETSI



5 ETSI EN 302 245-1 V1.1.1 (2005-01)

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).

The present document is part 1 of a multi-part deliverable covering the Transmitting equipment for the Digital Radio
Mondiale (DRM) 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".

National/transpositiondates

Date of adoption of this EN: 14 January 2005
Date of latest announcement.of this EN. (doa); 30 April-2005
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 October 2005
Date of withdrawal of any conflicting National Standard (dow): 31 October 2005
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 a DRM sound broadcasting service.

Other documents directly associated with the present document:
- EN 302 245-2 [1];
- EN 301 489-11[2].
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1 Scope

The present document covers the following types of equipment:

Transmitting equipment for the Digital Radio Mondiale (DRM) sound broadcasting service operating in the LF, MF and
HF bands.

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 a non-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

[1] ETSI EN 302 245-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Transmitting equipment.for the Digital ,Radio Mondiale (DRM),broadcasting service;
Part 2: Harmonized EN under article 3.2 of the R& TTE Directive”.

2] ETSI EN 301 489- 11 Electromagneti ¢ compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services;
Part 11: Specific conditions for, terrestrial, sound broadcasting service transmitters’.

[3] CENELEC EN'55022. ""Limits‘and methods of ‘measurement of radio disturbance characteristics of
information technology equipment".

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

[5] ETSI TR 100 028 series. "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Uncertainties in the measurement of mobile radio equipment characteristics'.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
amplitude imbalance: error caused by different amplification of the | and Q signals

antenna port: port of an apparatus which is designed, in normal operation, to be connected to an antenna using coaxial
cable

broadcasting service: radiocommunication 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.

cabinet radiation: radiation from an enclosure containing, equipment, excluding radiation from connected antennas or
cables

ETSI
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channel bandwidth: frequency band of defined width (as a multiple of the carrier grid) including safety margin for
operation on adjacent channels, located symmetrically around a carrier frequency in the carrier grid
class of emission: set of characteristics of an emission, designated by standard symbols

NOTE: Type of modulation of the main carrier, modulating signal, type of information to be transmitted, and
aso, if appropriate, any additional signal characteristics.

dBc: decibelsrelative to the unmodulated carrier power of the emission

NOTE: Inthe cases which do not have a carrier, for example in some digital modulation schemes where the
carrier is not accessible for measurement, the reference level equivalent to dBc is decibels relative to the
mean power P.

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

environmental profile: range of environmental conditions under which equipment within the scope of EN 302 245-1 is
required to comply with the provisions of EN 302 245-1

har monic: component of order greater than 1 of the Fourier series of a periodic quantity
harmonic number: integral number given by the ratio of the frequency of a harmonic to the fundamental frequency
NOTE: 2" harmonic = 2 x fundamental frequency.

intermodulation products: unwanted frequencies resulting from intermodul ation between carriers or harmonics of
emission, or between any oscillations generated to produce the carrier

mean power : average power supplied to the antenna port by atransmitter during an interval of time sufficiently long
compared with the lowest frequency encountered inthemodulation@envel ope taken under normal operating conditions

multiplex: stream of all the digital data carrying one or more services within asingle physical channel

necessary bandwidth: fonagiven classof-emissiongthewidth of the'frequency-band-which'is sufficient to ensure the
transmission of information at the rate‘and withithe 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

guadratureerror: error caused by phase shift between the | and Q signals
reference bandwidth: bandwidth in which the emission level is specified

RM S power : apparent power of an AC power that is calculated by multiplying root-mean-square (rms) current by the
root mean square voltage

NOTE 1: Inapurely resistive circuit thisis held to be the equivalent heating effect of a DC power and can be
deemed to be true power. In acircuit that consists of reactance as well as resistance the apparent power is
greater than the true power (the vector difference between true power and apparent power is called
reactive power).

True Power = Vrms x (Irms A cos &)
Where A cos @ is the phase difference between voltage and current introduced by the reactance of the load.

NOTE 2: From the above definition it becomes clear that unless any measuring system can be completely devoid of
reactance then the measured power cannot be considered to be RM S power. It therefore becomes apparent
that this parameter would be difficult to measure with any degree of accuracy at RF frequencies.
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spurious emissions. emission on afrequency 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.

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

3.2 Symbols

For the purposes of the present document, the following symbol applies:

u micro

3.3 Abbreviations

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

Al Amplitude Imbalance

dB Decibel, logarithmic ratio (tenths of a"Bel")

dBm dB relative to one milliwatt

COFDM Coded Orthogonal Frequency Division Multiplex

DRM Digital Radio Mondiale

EMC Electro-Magnetic Compatibility

EN European Norm

EUT EquipmentiUnder Test

HF High Frequency

I In-phase component of. a signal

ITU International Telecommunications Union

LF Low Frequency

LV Low Voltage

MER Modulation!Error Ratio

MF Medium Frequency.

N Noise power

OFDM Orthogonal Frequency Division Multiplex

Q Quadrature phase component of asigna

QE Quadrature Error

R&TTE Radio and Telecommunications Terminal Equipment

RF Radio Frequency

RMS Root Mean Square

S second (unit of time)

\% Volt

W Watt
4 Technical requirements specifications
4.1 Environmental profile

The environmental profile for operation of the equipment shall be declared by the supplier. The egquipment shall comply
with al the technical requirements of the present document at al times when operating within the boundary limits of the
required operational environmental profile.
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4.2 Transmitter output characteristics

4.2.1 Rated output power

4211 Definition

The rated output power is the mean power that the transmitter shall deliver at its antenna port under the manufacturers
specified conditions of operation.

NOTE: Itis, however, recommended that this parameter is not quoted as RM S power.
42.1.2 Method of measurement

42121 Initial conditions
Test environment:
- the normal 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 1) and 2) aboye.
Test arrangement (see figure A.1):
1) all portsunused at the time of testing shall be correctly terminated;
2) connect the EUT to the test load, viathe coupling device or via the attenuator;

3) connect the measuring deviceto the‘coupling device'or‘attenuator.

42122 Procedure

The power of the signal of a DRM transmitter is defined as the long-term average of the time-varying short-term signal
power. An appropriate instrument for low power DRM transmittersis athermal power meter; for high power DRM
transmitters a calorimetric method may be used.

42123 Test requirements

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

4213 Limit

The mean output power shall be within £10 % of the rated output power under normal operating conditions as defined
by the manufacturer.

4.2.2 Frequency stability

4221 Definition

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