°
m SLOVENSKI STANDARD

SIST EN 301 357-1 V1.3.1:2006
Ol-oktober-2006

Elektromagnetna zdrugljivost in zadeve v zvezi z radijskim spektrom (ERM) T
Brezvrvilne avdio naprave za frekvenlno obmolje od 25 MHz do 2 000 MHz T 1.
del: Tehnilne karakteristike in preskusne metode

Electromagnetic compatibility and Radio spectrum Matters (ERM); Cordless audio
devices in the range 25 MHz to 2 000 MHz; Part 1: Technical characteristics and test
methods

Ta slovenski standard je istoveten z: EN 301 357-1 Version 1.3.1

ICS:

33.060.99 Druga oprema za radijske Other equipment for
komunikacije radiocommunications

33.100.01 Elektromagnetna zdruZljivost Electromagnetic compatibility
na splosno in general

SIST EN 301 357-1 V1.3.1:2006 en

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



SIST EN 301 357-1 V1.3.1:2006

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 301 357-1 V1.3.1:2006
https/standards.iteh.ai/catalog/standards/sist/2f0dd689-8153-4646-8745-
€98751188al4/sist-en-301-357-1-v1-3-1-2006




ETSI EN 301 357-1 vi.3.1 oos-o7)

European Standard (Telecommunications series)

Electromagnetic compatibility

and Radio spectrum Matters (ERM);

Cordless audio devices in the range 25 MHz to 2 000 MHz;
Part 1. Technical characteristics and test methods

D




2 ETSI EN 301 357-1 V1.3.1 (2006-07)

Reference
REN/ERM-TG17WG3-007-1

Keywords
audio, radio, radio MIC, testing

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-Préfectlre 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 2006.
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 301 357-1 V1.3.1 (2006-07)

Contents

Intellectual Property RIGNES.........oo et 7
0 Yo (o SRS 7
gLl [N o1 o] o [OOSR 8
1 o010 PR 9
2 L= £ 101 ST RSSP 10
3 Definitions, symbols and abbreviationsS............ccieeieiie it 11
31 (D= T o T] (0] TPV PRT USRS 11
3.2 Y 1210 SRS 11
33 F Y o] 1= V7= 0] 12
4 FUNCLEONEI CHaraCIENISHICS. ... eeteeiieie et e et see et e s ae e e e beeneeseeneeseeeneeseneeas 12
41 (000|151 o[ o RSP 12
41.1 IN-VENICIE COMTIESS ...ttt ettt sttt et e e et et e s aesbesae et e s meeneeneeseesbesneeseeneenseneens 12
4.1.2 PEFSONAl COMTIESS ...ttt b b bt h e bbb e e bt e bt ehe e b et e s e et e ne e besbesb e e e ennennen 12
4.1.3 Broadband multi ChanNEl SYSEEMS .........ociieieice ettt e sneeenes 12
414 (2= 10 To I TSSO 13
4.2 ConsuMEr radio MICTOPNONES. ........iiuieieeteeeseseeseeseeste e teeteesseesaearaesteesseesseesseaseaneeassesseenseanseensenseesneessenssees 13
4.3 L = T 1010 11 (T o R 13
5 Generd ......coccoveeee e ST e - QT AANTIYN AT IV - DID TN TITNR/ ooveerereesenrerrersnsrereessesessens 13
51 Presentation of equipmMENt for tEStNG PUIMOSES. ... i ettt eeet st ste e be st be st e bt e st se e sb s e saeseeneens 13
511 Choice of model for performanCe tEStNG . we sl .« ren B csm e deerereeeereriereereseeseeresseseesesreseeresresesseseeseesens 14
512 Definitions of alignment and sWitChiNg TaNGES. . .. ...t o e 14
5.1.3 ALGNMENT REINQE ... oottt e e te et e s et este e te e teestesaeesseesseesseeseenseenseenseensessenssensrens 14
514 Choice of frequencies............oka L Ll AU L0 L L LU0 14
5.15 Testing of single'channellegquipment:l0.2/sandans /sl 20000808 L A0 0 3 e 14
5.1.6 Testing of two channel equiipment: < /sisten 0L 0 0 Ll 2aLi2000 e 14
5.1.7 Testing of multi-channel equipment (more than two ChannEls)..........cceveeieeie e 14
5.1.8 Testing of equipment with an external frequeNCY CONLIOL............ccuviueriereereere e 15
519 Testing of equipment with an integral @NtENNAL.............coiiiriiee e 15
5191 Equipment with a permanent internal RF POI ..........ccoeiiiiiiiien et 15
5192 Equipment with atemporary RF POFT.........cccoiiiiieiieerieeete ettt ebe s seenea 15
52 Mechanical and ElECtiCal ESIGN.......couiiiirieii e bbb b et e ens 15
521 (€71 PR S 15
522 (©00]1 11 0] L= TSSO PO PP URUSRS 15
523 100 = =T 1= = 15
524 =2 G o 16
5.3 Interpretation Of the MEASUrEMENE FESUITS .........cviieeceeiee ettt e e e e e b e e nreeeesneeenes 16
6 Test conditions, power sources and ambient CONAITIONS ........cccovriririeniienene s 16
6.1 Normal and extreme tESt-CONTITIONS.........coiiiie e et e et e ebesneene e e eneees 16
6.2 TESE POWET SOUICE. ... .coueiiueeitie ittt ettt sttt s s e e b e e s ae e a e e s b e e s b e e b e s e e s e e sae e sae e saeeneeanesanesreesneesneas 16
6.3 [N\ o g = I (=S oo o 1) 1TSS 16
6.3.1 Normal temperature and NUMIGITY ........c.coerieiiieeee bbb 17
6.3.2 NOrmal tESt POWEN SOUICE VOILAQE. ... ....eeieeeieeetieieeetestee e e e teetesee e s e e saeesteeaeestessaesseasteeseenseeseensesneesnes 17
6.3.2.1 =TT 3o = = SR 17
6.3.2.2 NiCKEl-CaOMIUM CEIIS......eeeee e bbbt se e b e e sb e nee e 17
6.3.2.3 (O LTS B 00T s U o= S 17
6.4 EXIrEME tESE CONTITIONS ......ceitiieiee ettt et b ettt e et et bbbt e e e e e b e sheebesaeene e e e e es 17
6.4.1 EXErOIME LEIMPEIBLUINES ... .eieieeietie sttt et ee b s b e b e e be e e bt e e sbe e et e e e s beeeabe e e b eeenbbe e sneeenabeesneeenares 17
6.4.1.1 Procedures for tests at eXtreme tEMPEFAEUNES........c..cviireeire ettt sb e seene 17
6.4.2 EXtreme teSt POWES SOUICE VOITBGES. .....c.couerieirrereeieste ettt sttt sttt sttt b e st sb e et b b 18
6.4.2.1 IMIBINS VOITAG. ...ttt ettt b e et b e e b e e b b e se e bt b se b e ebesb et ebesbe e ebesbenneneas 18
6.4.22 Re-chargeabl e Dattery POWES SOUICES.........coirieiirierieierierieie sttt sttt sb e st sbe et sbe e b e b b neenen 18
6.4.2.3 Power sources using other types Of DaILENiEs..........cociiiiiii e 18

ETSI



4 ETSI EN 301 357-1 V1.3.1 (2006-07)

6.4.2.4 OLNEr POWET SOUICES......c. eeeeeeeeeeeeteesteesteestees e seesseesaeesseesaeanseesseaseesseesseenteessesneesseesneasseenseensesnsessanssennsens 18
7 (€7 1 = oo 0o 1 1o USSP 18
7.1 [N\ [olgpgt= I (== g ToTo (U] = i o] o HON PRSP P TR PRUSTORPP 18
7.2 QL= O DU = 19
7.3 Test site and general arrangements for radiated MEASUrEIMENLS...........cerereerereerereee e eeee 20
7.4 Modes of operation Of the traNSMITLEN ..o 20
75 Arrangement for test signals at the input of the traNSMITLEN ..o 20
8 Methods of measurement and limits for transmitter Parameters. ... 20
8.1 Basic requirementS for Band 1] LPD .......cc.oo oottt e st e e te e s e snee e 20
8.2 Methods of measurement and limits for transmitter parameters of Band [l LPD..........cccccovvvcvvieveevecciesee e 21
8.2.1 Effective radiated power, occupied bandwidth, channel spacing, frequency error, and transmitter

TEMIBOUL ...ttt ekt bkt a et e s e e b e h e eh e e bt eh e e a e e e e b e sE e b e e bt eb e e ae e s e b e ebeebeeneene e e ennees 21
8211 [ T 0l 0] SRR 21
8212 TESE QUIPIMENT SELUD. ...ttt ettt ettt b st b e st b e bt b e e se s b e bt nb e b e et b e e st et nn e 21
8.2.1.3 Method Of MEASUMEMENT..........ooiieeeee ettt eae et e e e seesbesbeseesseeneeneeneens 22
8.2.1.31 Test site and general arrangements for radiated MeasUremMents...........cocoveeeereieneneerenesee e 22
8.21.32 QLIS 8 1100 (U] =4 o o SRR 22
8.2.1.33 M EASUIEMENT PrOCEOUIE .......eevitieetirtee ettt ettt bbb eb et nb et s bt nn e enis 22
8214 03PN 22
8.2.15 M EBSUIEMENT UNCEITAINLY ....c.veeveeieeieeiesee st e steesteeteeteeaaesteeste e e e teeseesseessaesseesaeesseenseenseansesneessensseessnns 23
8.2.1.6 Radiated SPUMOUS EMISSIONS ......eciieieiieieesiee st esteesteeteeseesseesseesteesteesteesesnessseesseesseesseensesssesssessenssenssees 23
8.216.1 (D= 1T 0l o] T T OO PRSP SORT 23
8.2.1.6.2 M EBSUIrEMENT PrOCEAUIE ........eeevieteeieesieeiesee et este et e este et e saaesaeesseesteeaeeneesseesseenseenteenteenteensesneennes 23
8.2.1.6.3 LimitSTOr Band 11 LPD ......ccociiiiieiiieisee ettt ettt 23
82164 Limits for combined EQUIPIMENES. ..........ceiirieiririeertereeese et sb et sn s 23
8.2.16.5 M easurement-unceftai nty A L b A Ll B L A A 23
8.3 (= 0 (§C aTe YA 4 o OO P T TTPTPRT 24
831 DefiNition......oovveeeeeeee e R B R B e B0 B B T b 24
8.3.2 MethOd Of MEASUNEIMENT ... ..ottt Do ettt ee e e e see et e s e eneeneeseesbesaeebeeneeneeneens 24
8.3.3 3 TSRS 24
84 (O T 1= O 010 T e PYF by s SRR 24
84.1 Definition.......o i e L L e, 24
8.4.2 Method of measurement for' equipment with integral antenna.. ... e e 24
84.21 Method of measurement under normal test CONAItIONS ..........coiiererieiiiree e 24
84.22 Method of measurement under extreme test CONAItIONS.........c..ceereeiierirere e 25
8.4.3 T 3 SRS 25
85 (01720107 7= 110 11 o 1o PRSP 26
851 D=, 11 a1 o) o PSRN 26
852 Measurement of Necessary Bandwidth (BN) .......cccooieiiriiniinere e e 26
85.3 0 T TSP 26
854 EAQE Of BANG LiMILS....ccuiieieitiieeiite ettt bbb bbbt b et b e bbb 26
8.6 Spurious emissions and CabiNEt FAdialiON..........cccveieiieciere e eenaesreesreas 27
8.6.1 D= 1T 01l (0] TSSO PRURURURPRTN 28
8.6.2 Method of measuring the effective radialed POWET ...........ccveieeiieie e 28
8.6.3 I 3T SO STRS P S 28
8.64 V= ST N0l = o= Y= S 28
8.7 Cordless audio tranSMItter SNULOTT............eiiiiee et s 29
8.7.1 D=, 1T 0T o) o P RRRN 29
8.7.2 Method Of MEASUNEIMENT ..ottt e e e see et e seene e e e seesbesaesbesneeneeneens 29
8.7.3 0 T TSP 29
9 S 0= Y= PRSP 30
9.1 Spurious emissions and CabiNEt FadialiON..........cccveuiiciiiese e eeraesreesreas 30
9.11 D= 1T 01l (0] TSSO PRURURURPRTN 30
9.1.2 Method of measuring the power level in aspecified [0ad...........ccocv e ieeii i 30
9.1.3 Method of measuring the effective radiated power of the enclosure...........ccceeveceece e 30
914 Method of measuring the effective radialed POWET ...........ccveieeiieie e 31
9.15 0 T TSP 31
10 MeaSUreMENt UNCEITAIMEY ......cceiieirerieieei ettt sttt sttt s e bbb e s e b e n e e e e e e s e b b e nene e 31

ETSI



5 ETSI EN 301 357-1 V1.3.1 (2006-07)

10.1 Compliance assessment when measurement uncertainty is equal to or less than maximum acceptable

01010 o SR 31
10.2 Compliance assessment when measurement uncertainty is greater than maximum acceptable uncertainty ....32
10.3 Maximum allowable Measurement UNCEITAINTIES .........cc.oie it s be e e 32
Annex A (nor mative): Radiated MEASUIr EMENT ... s 33
A.1l Test sitesand general arrangements for measurementsinvolving the use of radiated fields................. 33
A.ll ANECNOIC ChAMIET ...t b bbbttt b e s b e b saeeae e e e e 33
A.l2 Anechoic chamber with aconductive ground PLaNE............ooeiiriririeee s 34
A.13 OPEN ArEaTESE SITE (OATYS) .ottt b e et b e e bt b s he b et bt e b et bt b e st et b et et ebe b e 35
Al4 LIS A= 10 0] 0= TP PP PPTPPPTOPPTPPRTRPRTN 36
A.l5 ST 1S L (1o)== o] 7= PSSP 37
A.16 IVIEASUII NG GNTEINNAL ...ttt ettt ettt rb et b e st b bt e e b b e b b e b b e bt b e e e bt e b e e e st e b et eb e b e 37
A.l7 S ] o T == T = 010 1= 1.1 o | SR 37
Al71 (€7 1= SO SSPORRRR 37
A.17.2 1S o o) S 37
A.1.7.3 (07 11 o = 1 Lo o OSSP PP PO 37
A.l74 IMIOOE OF LSE ...ttt bt e e ekt h e b et e b e s e e eR e e bt eheeb e s st ene e e e ebenbesbeebe e e entenrea 37
A.2 Guidance on the use Of radiation tESE SITES.........ccuiiriiirerire e e 38
A.21 Verification Of the TESE SITE ....ouiieceee et a et e e s beeneene e e et es 38
A.2.2 Preparation Of ThE EUT .......o.oiiieree ettt b et bbb et b et nb e b 38
A.2.3 POWES SUPPITESTO TNE EUT ... bbbt b bbb 38
A24 Volume control setting for analogue SPEECH tESES .......ccuvciieicecee e 38
A.25 L 10 TS =" o 4 SR 39
A.2.6 S (= 1= 0= = 1) SR 39
A.3  Coupling of signals....... ol o o L e o o L L L L, 40
A31 LT 0T S PSR RSRR 40
A3.2 Data SIgNalS.....c.ceuereeeeeeneee b e L e 40
A.3.3 SPeech and BNEIOGUE SINAIS ......c.eiuiiiiiei ettt ettt b et b e et b e et b et b b 40
A33.1 Acoustic coupler description.. S.L&J B 301 357 e bk 3 L2006 ettt 40
A.3.3.2 Calibration pins:/istandards steh-ailcatalos; standards/Sist 2D A6 89«81 53 AEAG-8TAGarererreraerrrerereriersesserseesses 41
A4 StaNdard tESE POSITION ... e e e et 41
E ST = A D LU =SSP 41
A5.1 D =S'wi g o1 o] o [T U ST P SRR PSR 41
A52 L0 1] o] = 1o o PSR RSR 42
A53 1 Koo L0 0 = S RSRSN 43
Annex B (normative): M easurement of Necessary Bandwidth (BN) .......cccoeeveiiiieiiiiicve e 44
Annex C (informative): RECAIVEr PArAMELENS.....eeciieiiecie ettt st re e sresreenresreas 45
C.1 BIOCKING OF AESENSITIZALION ......c.eevieiieiieiteeiie ettt e st te s re et e s re e e s besreetesneessestesneensesresneensessenn 45
Cl1 [0 T o o OSSPSR 45
Cl2 MEthOd Of MEBSUMEMENT ... .ottt e ee et e e e st e beseeebeeneeneeneessesbesaeeresneeneeneens 45
Clz21 M EASUIEMENT PrOCEAUIE. ... .cve ettt ettt ettt sttt eb e et b e s b et b s b e st b e s b et bt e b e ne et ebesb et ebe s e s 45
C.l22 D= 1T 0Tl (0] TP STUTPRURTURURURPN 45
Cl123 Limitsfor applicatioNS DEIOW 1L GHZ.........ccoeiiieiicie ettt e n e 46
Cl24 Limitsfor applicationS @DOVE 1 GHZ........cccveiieie ettt te e e e s 46
C.2 Frequency mask for the FECEIVEN PAIT..........coiiiieiiiiccce ettt aeenrenre s 46
c21 [0 T o o OSSPSR 46
c22 MEthOd Of MEBSUMEMENT ... .ottt e ae et e et e se e beseeebeeseeneeneeseesbesaeeresneeneeneens 46
C.23 TYPICA VAIUES TOF FECAIVETS.... .ottt ettt b e s b bbbt e b e b e bt b et eb e s b e e eb e s b e e ebesbenneneas 47
C231 Typical values for receivers with analogue MOAUIBEION..........c.erueiririeirieceeee e 47
C.23.2 Typical values for receivers with digital MOAUIBLION............ccoiiieiiriie e 47
Annex D (informative): Derivation of radiated spuriousemissionslimit for Band Il LPD ........... 48
Annex E (informative): Justificationsfor field strength measurement ...........cccooeeee e, 49

ETSI



6 ETSI EN 301 357-1 V1.3.1 (2006-07)

ETSI



7 ETSI EN 301 357-1 V1.3.1 (2006-07)

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).

Every EN prepared by ETSI isavoluntary standard. The present document may contain text concerning conformance
testing of the equipment to which it relates. Thistext should be considered as guidance only and does not make the
present document mandatory.

Annex A provides normative specifications concerning radiated measurements.

Annex B provides a graphic representati onof the eguipmentsand frequencies for the testing of single and
multi frequency equipment.

Annex C provides informative parameters on‘the receiver part, which ‘are intended to give guidance to manufacturers.
Annex D provides information on the derivation,of radiated emissions limits for Band 11 LPD.
Annex E provides ajustification for field strenght 1imisfor Band 11 =5)

The present document is part 1 of a multi-part deliverable covering cordless audio devicesin the range 25 MHz to
2 000 MHz; asidentified below:

Part 1: " Technical characteristics and test methods" ;

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

National transposition dates

Date of adoption of this EN: 21 July 2006
Date of latest announcement of this EN (doa): 31 October 2006
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 April 2007
Date of withdrawal of any conflicting National Standard (dow): 30 April 2007
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Introduction

In preparing the present document, much attention has been given to assure alow interference probability, while at the
same time allowing a maximum flexibility and service to the end-user.

The harmonized standard EN 301 357-2 provides the necessary parameters for equipment to obtain common approval
throughout Europe. Common technical specifications and harmonized frequency allocations are expected to reduce the
present problems of interference and illegal use.

The present document is used for conformity testing based on spectrum utilization parameters and does not include
performance characteristics that may be required by the user or requirements for interfacing equipment.

The present document is intended to specify the minimum performance and the methods of measurement of cordless
audio equipment in the range 25 MHz to 2 000 MHz, including:

. consumer radio microphones and in ear monitoring equipment in the range 863 MHz to 865 MHz;
. Band Il LPD (low power devices) in the 87,5 MHz to 108 MHz range (Broadcasting Band 11);
. and other devices and frequency bands defined within REC 70-03 or National regulation.

Consumer radio microphones and in ear monitoring equipment may be tested to either EN 300 422 [4] for equipment
with maximum occupied bandwidth <200 kHz or to the present document for equipment with maximum occupied
bandwidth >200 kHz with due consideration of power and operating frequency.

ETSI
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1 Scope

The present document covers the minimum characteristics considered necessary in order to make the best use of the
available frequencies. It does not necessarily include all the characteristics that may be required by a user, nor does it
necessarily represent the optimum performance achievable.

Cordless audio devices covered within the present document are considered by definition short-range devices, the
power limits for frequency bands will be found in the current version of CEPT/ERC/REC 70-03, annex 13 (or national
regulations).

Stereo equipment can be designed for required channel bandwidths of 200 kHz or less, however consumer wideband
(multi channel) audio equipment and stereo equipment using e.g. Zenith-GE pilot tone systems or digital modulation
may need wider bandwidths as defined in the present document.

The present document applies to cordless audio consumer radio microphones, in ear monitoring eguipment using either
300 kHz bandwidth analogue modulation or:

. 300 kHz, 600 kHz, 1 200 kHz digital FDMA modulation; and
. Band Il LPD (low power devices) using 200 kHz bandwidth and anal ogue modulation.

The frequency bands for this equipment may differ from country to country as specified in their national regulations.
All equipment isintended to be used with integral antennas.

Consumer audio equipment intended for audio and voice operating below 50 MHz and using narrow band modulation
are considered and tested accarding to EN, 300 220 [6].

Electromagnetic Compatibility (EMC) requirements are covered by EN 301 489-9 [3].
The types of equipment covered by the present document are as follows:

- cordless headphones;

- cordless loudspeakers;

- consumer radio microphones;

- in-ear monitoring;

- in-vehicle cordless;

- personal cordless;

- broadband multi channel audio systems;

- Band Il LPD.

ETSI
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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.

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

(1

[2]

(3]

[4]

(3]

(6]

[7]

8]

(9]

[10]

[11]

ITU-R Recommendation BS.559-2: " Objective measurement of radio-frequency protection ratios
in LF, MF and HF broadcasting".

IEC 60244-13: "Methods of measurement for radio transmitters - Part 13: Performance
characteristics for FM sound broadcasting"”.

ETSI EN 301 489-9: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services; Part 9: Specific
conditions for wireless microphones, similar Radio Frequency (RF) audio link equipment, cordless
audio and in-ear monitoring devices".

ETSI EN 300 422: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Technical
characteristics and test methods for wireless micraphanes inithe 25'MHz to 3 GHz frequency
range".

ETSI TR 100 027: "ElectroMagnetic Compatibility and Radio Spectrum Matters (ERM); Methods
of measurement for private mobile radio equipment".

ETSIHEN:300220!(all parts):"Electromagnetic ‘compatibil ity ahd'Radio-spectrum Matters (ERM);
Short Range Devices {SRD); ‘Radioequipment to/belused inthe 25 MHz to 1 000 MHz frequency
range with power levels ranging up to 500 mw".

ETSI TR 102 273 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Improvement on Radiated M ethods of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties’.

ANSI C63.5: "American National Standard for Electromagnetic Compatibility-Radiated Emission
Measurements in Electromagnetic Interference (EMI) Control-Calibration of Antennas (9 kHz to
40 GHz)".

I|EC 60489-3: "Methods of measurement for radio equipment used in the mobile services.
Part 3: Receiversfor A3E or F3E emissions”.

ETSI EN 301 489-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services,
Part 1: Common technical requirements’.

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).
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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:
artificial antenna: tuned reduced-radiating dummy load equal to the nominal impedance specified by the applicant

channel bandwidth: frequency band of defined width including safety margin for operation on adjacent channels,
located symmetrically around the carrier frequency

integral antenna: antenna, with or without a connector, designed as, and declared as by the manufacturer, an
indispensable part of the equipment

integral antenna for Band |1 LPD only: permanent fixed antenna, which may be built-in, designed as an
indispensable part of the equipment

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

NOTE: However, the necessary bandwidths of most digital modulation formats are presently not referred to
ITU-R Recommendations of SM series.

occupied bandwidth: width of afrequency band such that, below the lower and above the upper frequency limits, the
mean powers emitted are each equal to a specified percentage p/2 of the total mean power of a given emission.

NOTE: Unless otherwise specifiedtin an/ATU-R Recommendation-for-the/appropriate class of emission, the value
of B/2 should be taken as 0,5%.

port: any connection point on or within the Equipment Under Test (EUT) intended for the connection of cablesto or
from that equipment

radiated measur ements: Imeasurements that:involvethe absolute: meastrement of ‘aradiated-el ectromagnetic field

spurious emission: 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. Spurious emissionsinclude
harmonic emissions, parasitic emissions, intermodul ation products and frequency conversion products.

3.2 Symbols

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

A wavelength in metres
uF micro Farad

pwW micro Watt

Q ohm

dBc dB relative to the carrier level
E field strength

fc carrier frequency

fo operating frequency
GHz GigaHertz

kHz kilo Hertz

MHz Mega Hertz

mw milli Watt

nw nano Watt
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3.3 Abbreviations

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

ac aternating current
B channel Bandwidth
BN Necessary Bandwidth
Ccw Continuous Wave
dc direct current
erp effective radiated power
EUT Equipment Under Test
FDMA Freguency Division Multiple Access
FM Frequency Modulation
HF High Frequency
LF Low Frequency
LPD Low Power Device
MF Medium Frequency
OATS Open Area Test Site
RBW Resolution BandWidth
RF Radio Frequency
SINAD (Signa + Noise + Distortion) to (Noise + Distortion)
SRD Short Range Devices
TX Transmitter
VBW Video BandWidth
VSWR Voltage Standing Wave Ratio
4 Functional characteristics

4.1 Cordless audio

Cordless audio equipment encompasses €.g. radio linked headphones and loudspéakers. The transmitters may be
installed in a building, fitted in avehicle or body worn. The term cordlessis also used to describe infrared and other
non-RF "wireless' links, but in the context of the present document it isrestricted to RF operating systems only. Stereo
equipment can be designed for required channel bandwidths of 200 kHz or less, however consumer wideband (multi
channel) audio equipment and stereo equipment using e.g. Zenith-GE pilot tone systems or digital modulation may need
wider bandwidths as defined in the present document.

Other equipment that may be connected to cordless audio equipment shall fulfil the standards applicable to that
equipment (if any).

41.1 In-vehicle cordless

In-vehicle systems are used for private listening in automobiles and other methods of transport (where permitted).

4.1.2 Personal cordless

Personal cordless transmitters are to enable the body worn personal stereo equipment to be wire free.

4.1.3 Broadband multi channel systems

Broadband multi channel systems are used for the transmission of high quality digital audio. These can be e.g. surround
sound systems or uncompressed audio. They are intended to be used in spectrum above 1 GHz.

ETSI
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41.4 Bandll LPD

Short range low power FM transmitters operating in the FM Broadcast band 88 MHz to 108 MHz are used for the
provision of an rf link between a personal audio device, including mobile phone, and the in-car or home entertai nment
system.

4.2 Consumer radio microphones

Consumer radio microphones are intended for non-professional applications.

4.3 In-ear monitoring

In-ear monitoring equipment is used by stage and studio performers to receive personal fold back (monitoring) of the
performance. This can be just their own voice or a complex mix of sources. This equipment is usually stereo or
2 channel audio.

Other equipment that may be connected to in-ear monitoring equipment shall fulfil the standards applicable to that
equipment (if any).

5 General

5.1 Presentation, of equipment for testing purposes

Each equipment submitted for performance testing shall fulfil the requirements of the present document on al channels
over which it isintended to operate.

The applicant shall complete the appropriate-application form or:test planwhen submitting equipment for testing.
The applicant shall state the chanhel bandwidth(s) within which'the équi pment is designed to operate.
The applicant shall also supply al relevant interface information and any tools and test fixtures to allow:

. direct current (dc) power connection;

. anal ogue audio connection,

. the deviation limiting of the transmitter; and

. the setting of any input audio level controls and input signal level for normal operation, for asinusoidal input
signal of 500 Hz (or 1khz in the case of Band |1 LPD). The manufacturer shall specify the settings of any other
controls necessary to avoid invalidating the test measurements.

In the case of Band |1 LPD it may be necessary for integrated equipment to create a stored data file of 1 kHz stereo
sinusoidal tones to stimulate the input to the transmitter. The amplitude of such tones should be variable (but the same
amplitude for each tone) to enable the correct adjustment of +75 kHz FM deviation of the transmitter output.

Besides the technical documentation, the applicant should also supply an operating manual, identical in content to that
supplied with the production model(s) available to the public, for the device(s).

To simplify and harmonize the testing procedures between manufacturers and test laboratories, measurements shall be
performed, according to the present document, on samples of equipment defined in clauses 5.1.1t0 5.1.9.2.

These clauses are intended to give confidence that the requirements set out in the present document have been met
without the necessity of performing measurementson al channels.
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