ETS| EN 300 113 V2.2.1 (2016-12)

HARMONISED EUROPEAN STANDARD

&

Land Mogqf%$erwgé o
Radio equipment mtend@l @r thgeft;a*nsmlssmn of data
(and/or speech) using Q@Marubgfﬂon -constant envelope
modulation an@ﬂh’@@l ng: @ﬁantenna connector;
Harmonised Stand@%l éovérmgthe essential requirements
of article 3.2 of Lﬁeoﬁlrectlve 2014/53/EU

Q%


�²��?��\{�5KfD��&��)��55����*���1\z/��b'�R��cX��z�C�u�_9�l
�5���i�
wv���&"���'&���o\�S�b���6S2 �c���D`�}��78�� W�@�

2 ETSI EN 300 113 V2.2.1 (2016-12)

Reference
REN/ERM-TGDMR-361

Keywords

antenna, data, harmonised standard, mobile,
PMR, radio, regulation, speech, TDD, TDMA

ETSI

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

Tel.: +334 9294 42 00 Fax;+33 4 93 6547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nofilucratif'enregistrée ala
Sous-Préfecture de'Grasse’(06) N° 7803/88

Importantnotice

The present document can be downloaded from:
http://www:etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (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
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2016.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


iUT�Dl�>����CoJ(|�*����hB[�1Ş�0���no��R��������f�����B�W���4���.��|s���Ѻɋˏ�R�±c[F���l���
��y0��m��B������:���

3 ETSI EN 300 113 V2.2.1 (2016-12)

Contents
Intellectual Property RIGNES.... ..ot e e b e 8
01 Yo (o ST 8
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 8
1 o0 0L SR 9
2 L= £ 101 S 9
21 NOFMBLIVE FEFEIEINCES .....cutieiitiite ittt ettt sttt h ettt e e besb e ek e s bt e bt e ae e e e s bese e besheeb e e ae e s e eean e besaeebenneennennen 9
2.2 INfOrMELIVE FEFEIENCES. ...ttt b ettt e e et et bt bt e st e e e e e b sheebeeneene e e enbees 10
3 Definitions, symbols and abbreViationsS............cceeciiiiieiicesesece e s 11
31 D= T 0T (0] 1SS 11
3.2 SYIMDOIS. ...ttt ettt b et b e et b e s e Rt bt s e bt b e e Rt SR e e Rt e E e bRt R Rt bRt b e et b n e 12
33 Y o] 1= V7= 0] SR 12
4 General and operational FEQUITEIMENTS. .......c..iiieeeeiee ettt r e e e ne e e 13
4.1 GBNENEL ...ttt e b b h ke e R R e R R R e SR £ e A e e R £ e eE e R e EeeReeh e e Rt eh e e e e b e Rt eRe bt eaeenn e ennes 13
41.1 ENVIronmental Profil@.........oiee ettt e e r e nne e ne e enes 13
4.1.2 (@ gl TTor= o)l Tl [ I (o] g (== 11 oo 13
4120 LC T o1 - SO SRS 13
4121 AUXITary teSt @QUIPIMENT .......eiiiieieeieesieeseese s farisleseeeseeesseeeeesseese G ¥entaentennsesssessessseesseesesssnssseesseessennsenns 13
4122 Declarations by the ManUFBCIUIET ...........ccdirieriiei e e S e e oo beenesteeaeeseesseesseesseeseesesseesseesseesens 13
4.2 Mechanical and eleCtriCal dESIGN.......couceiireeee i T e T et g2 nfi) Lese bt ebe st sb e e b sn b e e eneseeneens 14
42.1 (€71 S S S PR SR 14
422 (@011 0] K= e T N PSR 14
4.2.3 Transmitter ShUt-Off FACITITY ..o s e i b 14
4.3 Testing USiNg hit StrEamS OF MESSATES. ... 505 tveueeesivie @it 10 e seesesreseesesseseesesseseesesseseesesseseesessensesessensesessessesens 14
4.4 M easuring CoNtiNUOUS MOOE EOUIHDIMENT, Gt . .ee i i e afieeereesseesseesseessessessesseesseesseensesssessssssesssenssesssesssessessnns 14
45 M easuring di SContiNUOUS MOOEEOUIPANENT ... il e seieeererareesseesseesseesseesseseesseesseasseasseeseessessesssssesssesssessessnes 14
4.6 Constant and non-constant eNVel 0pe MOAUI AL QM . a5t cvveveerieesieeieee e e e s see e e e e e e e reesaesraesreesnees 14
4.7 Combined full bandwidth anal ogue speech/full bandwidth digital equipment............ccooveeieirercieceece s 15
5 Test conditions, power sources and ambient tEMPEraIUrES .........cceeveiieieere e 16
51 Normal and exXtreme tESE CONMITIONS - cu.ek ettt st seesbe s neene e e eneees 16
52 TESE POWET SOUICE. ......oueeieeieee s T e bt et eue ettt s e sa e e s b e e b e s sae e sa e e sh e e s b e e sae e e s sae e sae e saeenesanesaaesneesneesneas 16
53 [\ oTgg = I (=S oo o 110 ) 1T PSSR 16
531 Normal temperature and AUMITITY ........c.coireiiie bbb 16
5.3.2 INOIMEI LESE POWET SOUICE ... .veveeeiieieeesieeseee st ete et esteeatessaesteesbeesseesseeseeseeessesseanseenseensennsanteeseenseenseennesneennes 16
5321 =TT 0§ = = SR 16
5.3.2.2 Regulated lead-acid battery power sources used 0N VENICIES..........ccvevveerveiicece e 16
5.3.2.3 OLNEr POWET SOUICES...... . eeeeeeeeeeeeetesteestee e e e eeesaesaeesaeesaeeseesseaseeaseesseesseesseesseanesaneeaseenseensennsennenssenssnns 17
54 EXIrEME tESE CONTITIONS ...ttt bbbt b e bbbt st e st e e e e e b sheebeeaeene e e e e nes 17
54.1 EXErOIME tEIMPEIBLUIES .......eeieeee ittt sttt sttt s b e st e e st b e e sae e e sbb e e s ate e sbte e sbeeenbbe e s aeeesnbeesareenares 17
542 EXLreme teSt SOUrCE VOITAGES.........oiveuiiie ettt ettt s b et b e et b b 17
5421 IMLBINS VOITAGE. ...ttt bbbt b e e bt etk s b et b e se et ebese et eb e sbe e ebesbenneneas 17
5422 Regulated |ead-acid battery power sources used 0N VENICIES...........ccciiiicinincneeeeeee e 17
54.23 Power sources using other types Of DaILENIES.........cc.ciiiiiii e 17
5424 OLNES POWET SOUICES......ccvieiueetirteseetestee et sttt st et b s st s bt seeseeb e sses e eb e s s ese e bt se e e e bt seeneeb e s eseeb e b e e ebenneneenis 17
55 Procedure for tests at eXtreme tEMPEIALUINES. .........oi ittt be s 18
55.0 THEMMA DBAIAINCE. ...t et h et s e bbb et e e e bbb aeene e e e e s 18
55.1 Procedure for equipment designed for CoOntiNUOUS tranSMIiSSION..........coveivereerieeieeee e see e ese e ee e 18
55.2 Procedure for equipment designed for intermittent tranSMiSSION ..........cceccvereeieecieeiee e 18
55.3 Testing of equipment that does not have an external 50 Q2 RF connector (integral antenna

=0 11T 0] .01 ) 18
6 General conditions Of MEBSUMEMENT ..........oiiriiieieieerese ettt st se e naennas 19
6.1 Arrangements for test signals applied to the reCaIVEr INPUL..........c.oieiriene s 19
6.2 Receiver mute or SQUEICH FACTTTLY ......ooveuiiicit e 19
6.3 Normal test signals (wanted and UNWanted SIgNaAlS) .......c..eerireiririeierer e 19

ETSI


8�r��dF0��5*��=���WՇ��U�������w�S�!*�ņ�����p���d��K�K��F�T�u�,;�v���A7ҝ_$=��0����������ij����D�W[�D�/�Ţ�6;L��F;�

6.3.1
6.3.2
6.4

6.5

6.6

6.7

6.8

6.9
6.9.1
6.9.2
6.9.3
6.9.3.0
6.9.3.1
6.9.3.2
6.10
6.11

7
7.1
7.1.0
711
712
7.13
7.2
721
7211
7212
722
7221
7222
723
7.3
731
7.3.1.0
7311
7312
732
7.3.20
7321
7322
7.3.3
7.4
741
742
74.3
7.5
751
752
7520
7521
7522
7.5.3
7.5.3.0
7531
7.5.3.2
754
7.6
7.6.1
7.6.2
7.6.3
7.7
7.7.1

4 ETSI EN 300 113 V2.2.1 (2016-12)

Equipment measured as constant envelope angle modulation equipmMENt ...........ccevveveereereeseecescee e 19
Equipment measured as non-constant envelope modulation equipment...........cccocvevereerieesieeseesessee e 20
Encoder fOr reCEIVEr MEASUNEIMIENES .........oiuiiiirieiteeterieeti ettt sttt sbe s et se e b s b bt bt e e es e e s e beseesresbesaeenee e ennees 20
TranSCEIVEr QA INTEITACE. ... ..ottt b ettt e bbbt et e e e e e sb e b e saeeae e e e e e 20
707 F= o 21
ATTTICTAl BNEEINAL ...ttt b et e bbb e ae e ae e e e ee e b e sheeb e e st e e e e e sbeebesbeebe e e ennees 21
Tests of equipment With @ dUPIEX TIITET .......coiiiie bbb 21
FACHITIES FOr @OCESS ... ettt ettt ettt sttt sttt ae et e st e e e eeseesbesbeeaeeaeeneeneeeeasesbesaesreeneenseneens 21
AANBIOGUE BCCESS......euetitieeieite ettt ettt b et b et e e e bt b e bt H e e e h £ b e b eh e e b e s e st e b e b e st eb e e e bt e b e s e st e b e bt nbe b ens 21
Test points for Dit SLrEam MEBSUMEIMENLS........c..eiiiiieeerieeeere et sb e b e ees 21
COUPITNG BITANGEMENES ...ttt ettt ettt bbb e b e et b s b e e ebesb e e et e s b e e ebesb e e ek e see e ebesbeneebenbennenens 22
GBNETEL ...ttt h b bRt e e R eE R R e ae et e e R e e R e Re R e beeheehe e e nnennens 22
Arrangements for measurements with continuous bit Streams..........cccccevveceeiecce s 22
Arrangements for measurements With MESSAgES. .......c.cicueiierieereere e eee e e e sae e e sreesreeaeenne e 22

Test site and general arrangements for measurements involving the use of radiated fields..........cccccevvenenen. 22
Modes of operation of the transmitter for constant envelope eqUIPMENT .........ccccceevierierieese e 22
Technica characteristics Of the tranNSMITIEN ...........coiiriiiee e e 23
(=0 (§C 00T o TP 23
(€71 PR 23
D=, 11 0T o) o O RSS 23
Method Of MEASUMEIMENT ..ottt e s ee s besae s e e e e eesaeseeseesneeseeneenseneens 23
101 TP TP STOTPRURURURPRRN 23
Transmitter POWer (CONAUCLE) .......ocveiieeieece e e e st s e et ere et e et e e eenaennaesreas 24
DEfINITIONS ...t B ettt sttt bt £t b bbbt e e e e e besreeb e e e enneneen 24
Equipment measured as constant envel ope angle modul ation qUIPMENt..........cccceveeveeveevieeseesieeeens 24
Equipment measured as non-constant enyelope'modul ati OmequIPMENT ......c..evveveveeeeieereve e e e 24
Method Of MEASUrEMENT ........ooiiie e e S e i et sttt neen 24
Equipment measured as constant envel ope'angle modulation equipment...........covevereeenereiesenieens 24
Equipment measured as non-constant envel ope modulation equipment..........coeevereeneneene e 25

0 T T o A el PR 25
Maximum EffeCtive radiated POWWES ..., ..oyt Hae st eneereseeseesesseseesessesessessese s see e sae s esessessesesne s enesneseeneenes 25
D=, 11 01T (o) o P RRS 25
(€T 0T I S ST P SO PPRPRURRRSSPIN 25
Equipment measured as constant envelope angle modulation equipmeNt...........ccceveveveeveeseeseesieennens 25
Equipment measured as non-constant'envelope modulation equipment.........c.ccvveeveeeveeseeseeseesieeeens 26
MethOodS Of MEASUIEMENT ... ettt et b et e et saesbe s e e nneneea 26
GENETEL ... e ettt bbbt e bbb e ettt e bbb eae b e e neneen 26
Equipment measured as.constant envel ope angle modulation equipmeNt..........cccevveveeveesieeseesieennens 27
Equipment measured-as nen-constant envelope modul ation equipmeNt.........c.coeevereereneeneveeeniens 28

0 T TSP 29
Adjacent and alternate ChaNNE] POWET ..........coiiiiiiiii bbb se s 30
D=, 1T 0T o) o PR 30
Method Of MEASUMEIMENT .......ooiiie ettt et e s ae s besaeese e e eneeseeseeseesneeseeneenseseens 30
1101 TP PP U O PRURTURURPRTIN 31
Unwanted emissions in the SPUMOUS QOMEIN............ccieieiieiie e see e esteeee e seesreesee e e sesssesseesseesseesseenseensenns 32
(D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 32
Method of measuring the POWET TEVEL ...........ccuv it 32
GBNETEL ...ttt bbb b bR e e R eE e R SR e e et e e R e et e be R e benheeh e e e nnennens 32
Equipment measured as constant envel ope angle modulation equipmeNt...........cccevveveeveerieeseesieennens 33
Equipment measured as non-constant envelope modul ation equipmeNt.........c.coeevereerereiene e 33
Method of measuring the effective radiated POWES ... e 33
LT 07 S PRRRRSTSR 33
Equipment measured as constant envel ope angle modulation equipMeNnt...........ccoeevereeienereieseneenens 34
Equipment measured as non-constant envelope modul ation equipmeNt.........c.coveevereerereieneveeennens 34

0 T TSP 36
INterMOdUlati ON GEEENUAETON. ........eeeeeeieeee ettt b e sh e bttt et e e et sheebesneene e e e e es 37
(D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 37
MEthod Of MEASUMEIMENT ..ottt b et e e bbbt b et e e e seesn e besaesbe e e enneneea 37
1101 TP PP U O PRURTURURPRTIN 38
TranSMITLEr @HTACK LI, ... it e e bbb bt b et e e b e s b e b e eaeeae e e e b e 38
(D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 38

ETSI


��m����(Q��[s8Tڥ�p��9��V��G��@��P�����pz"��ҽl��W�4!�t�~\��3�2m쓦|�*w��><䔭L�|�|�3֮��Y��FV<���S��-��Z��)�^�P�"D

5 ETSI EN 300 113 V2.2.1 (2016-12)

772 MEthod Of MEASUMEIMENT ........eiiiiiiie et b et b e bbbt et e e e seese e besaesbe e e ennennen 38
7.7.3 T 3 SOOI 39
7.8 TrANSMITLEY FEIEASE LM ...ttt st b bt h e st e b b e b e bt s bt b e e st e e e b e sbenbesaeene e e enbe e 39
781 (D= 1T 0Tl (o) PO TSP PR O TP URTUPURURRI 39
782 MEthod Of MEASUMEIMENT ..ottt b ettt e bbb e e e e se e e e besaesb e e e ennennen 39
7.8.3 I 3T SO STRSPS 40
7.9 Transient behaviour Of the tranNSMITLES ..ot 40
791 D=, 1T 01T (0] P TRRSRS 40
792 Timings, freQUENCIES QNG POWETS .......couiriiirtirieeetest ettt b bt b e b et b e bt b es e sb s e b e ens 41
7.9.3 MEthOOS Of MEBSUFEMENT...... .ottt sttt e e e e seeebesaeeneeneeseeseesneeseeneenseneens 45
7.9.30 LT 07 SRR 45
7.9.3.1 Time domain measurements of POWer and frEQUENCY ........occuvvie e v 45
7.9.32 Test arrangement and characteristics of the FM modulation Meter ...........cccceeveeveeievceviee e 46
7.9.33 Adjacent channel transient POWEr MEASUNEMENLS.........cccvivereereerieeireeeeseeseesteeseeseeseesseesseessesseensenns 46
79331 [ 111 Lo 1SRRI 46
7.9.3.3.2 M easurement method for constant envelope angle modulation equipment...........ccccceveeveereenene 46
7.9.3.3.3 M easurement method for non-constant envel ope modulation equipment ...........cccceeeveeveeiesneee 47
79.334 Alternative measurement method UsSing & SPECLTUM aNalYSEN .......ccooevvirieierereeee e 48
7934 Characteristics of the adjacent channel transient power measuring deviCe...........cccveveerennercienenens 49
794 0 T TSP 49
7.9.4.0 LT 07 P RRRRTUSR 49
7941 Time domain analysis of power and frequency for constant envelope transmissions..........c.cccceeveeuene. 50
79.4.2 Adjacent and alternate channel tranSieNt POWET ...l ceoereeereriee e e 50
7.9.4.2.1 Equipment measured as constant envel ope angle modulation equipment ..........cccecveveveveseceeneene 50
7.9.4.2.2 Equipment measured as non-constant envel ope modul ation @qUIPMENt ..........cccvveeevceeveeeveeeseennene 50
8 Technica charaCteristiCS Of the FECEIVES ... i i e e ettt 51
8.1 Maximum usable sensitivity (CONAUCLE) ... 80 e dir e B ettt 51
811 D=, 1T 0Tl (o) o e O SRS 51
8.1.2 Method Of MEASUrEMENT ...t S Tt neen 51
8121 Method of measurement withieontinUOUS DIt SEFEAMS ..o iviiiie e 51
8122 Method of MeasuremMeNt WitH MIESSAgES:. . .. e erereereetereeeete sttt sr e ebe b e ebe b e b e neenens 52
8123 Method of measurement Wit DaCKELS: . ... i bbb 52
8.1.3 I 3T < SO SRTRSPS 53
8.2 Average usable sensitivity (field Strength) v afe e 53
821 (D= 1T 0Tl (o) PO e ST O SO PURUPURPRURI 53
822 Method Of MEASUrEIMENT ... ettt b e sh et se e et sb e st s e enne e 53
823 LI IMIES e sttt h ettt sttt e bt h Rt et et b e Rt b e e R e e e e n e bR eb e e e nneneen 54
8.3 Level of the wanted signal for the degradation MeEaSUrEeMENLS..........cccveieiceeiceeseere et 54
8.4 Error behaviour at high iNPUETEVELS ..o 55
84.1 D=, 11 0T o) o O RSS 55
8.4.2 Method Of MEASUMEIMENT .......ooiiie ettt et e st besaeese e e eneeseeseesbesaeeseeneenseneens 55
8421 Method of measurement with continUOUS bit SErEAMS.........cccoiiiiiiiiee e 55
8422 Method of measurement With MESSAgES........cccuiriiririieie ettt e eb e s ene 55
8.4.2.3 Method of measurement With PACKELS...........cccoeeii e e 56
8.4.3 I 3T ST STRSTS 56
8.5 (oo 7= 00 T= I == ox 1 oo VSRS 56
851 D= 1T 0Tl (o) PO P PO R O TP URTURURPRRI 56
852 MEthod Of MEASUMEIMENT ..ottt b ettt e bbb e e e e se e e e besaesb e e e ennennen 57
8521 Method of measurement with continUOUS DIt SEFEAMS.........ccoiiiiriiieeee e 57
8522 Method of measurement With MESSAgES. .......cccuiriiiireee ettt e eb e e ene 58
8523 Method of measurement With PACKELS. ..........coeiiiiiiii e 59
85.3 0 T TSP 59
8.6 Adjacent CaNNE] SEIECHIVITY ......c.cuiiiee e b bbb bt en e e eas 60
8.6.1 D=, 11 0T o) o P RSN 60
8.6.2 Method Of MEASUMEIMENT .......ooiiie ettt et e s ae s besaeese e e eneeseeseeseesneeseeneenseseens 60
8.6.2.1 Method of measurement with continUOUS DIt SEFEAMS.........ccoiiiiriiieeee e 60
8.6.2.2 Method of measurement With MESSAQES.........coiviii i nrees 61
8.6.2.3 Method of measurement With PACKELS...........c.ooeeii i e 62
8.6.3 I 3T ST STRSTS 63
8.7 SPUIOUS FESPONSE FEJECLION......ueetiesteeieete et eesee s e s e ste e s e et e et e esteesaesseesseesseesseeneeeneesnsesseeseenseenteeneesneessenssens 63
8.7.1 (D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 63

ETSI


p�����웬�`E0���sn�K�x�$��up��KD���Y
Oy\��X�,P=	����+���:l���jts@^8���f�@��E�ʍi��7�Fi�U����R@Xi�
���O/�r�y0�
��AV.

6 ETSI EN 300 113 V2.2.1 (2016-12)

8.7.2 Introduction to the Mmethod Of MEASUrEMENT ..........coceiiiiii e 63
8.7.3 Method of search over the "limited freqQUENCY FaNgE” ........coiee e 64
874 Method of measurement with CONtiNUOUS Dit SEFEAMS.........cc.oiiiiiiiireeee e 65
8.75 Method of measurement With MESSAJES .......cccvvicviriicier et e teeeesneeenes 65
8.7.6 Method of measurement With PACKELS ...........ccveii it 66
8.7.7 I 3T SO STRSPS 67
8.8 INtermodul ation rESPONSE FEJECTION .......ieeuiitieeieriere ettt b b e bbbt e e b et eb e e ens 67
881 D=, 11 0T o) o O RSS 67
8.8.2 Method Of MEASUMEIMENT .......ooiiiie ettt et e st be et ese e e eneeseeseestesneeseeneenseneens 68
8.8.21 Method of measurement with continUOUS Dit SErEAMS.........cccoviiiiiiiee e 68
8822 Method of measurement With MESSAgES........cccuiiiiririiee ettt eb e e eene 69
8.8.2.3 Method of measurement With PACKELS...........c.coeeiiiii e 70
8.8.3 I 3T PSPPSR 70
8.9 (21 LoTe (T alo e g (=S = 0] (= (o) o 71
89.1 D= 1T 0Tl (o) PO P PO R O TP URTURURPRRI 71
8.9.2 MEthod Of MEASUMEIMENT ...ttt b et e bbbt e e se e e e besaeeb e e e enneneea 71
89.21 Method of measurement with CONtiNUOUS DIt SEFEAMS.........ccoiiiireiieieee e 71
8922 Method of measurement With MESSAgES........cccui ittt eb e e e ene 72
89.23 Method of measurement With PACKELS. ..........ciiiiiiiii e 73
8.9.3 0 T TSP 73
8.10 SPUITOUS FBAIGETONS........ccveeeeete sttt b et b e et b e bt b e s b e e e bt b he b e s e et e b e ne et e b e st et ebennene e 73
8.10.1 D=, 11 011 (o) o P RTRRN 73
8.10.2 Method of Mmeasuring the POWET TEVE ... 74
8.10.3 Method of measuring the effective radiated POWES .<i...io.vveiveeieeeee e i e 75
8.104 I 3T O T sy S TRSPS 76
9 (DU o1 Q0 o == (0] o TS o N B il SRS 77
9.1 Receiver desensitization (with simultaneous transmission and.feCEPIION) ........coeerereeererererieesereeese e 77
911 D=, 1T 0Tl (o) o e O SRS 77
9.1.2 Desensitization measured with CONtIAUOUS DIt StTEAMSE... 5l cv e 78
9121 Method of measurement whensthe &quipment has aduplex filter ... 78
9122 Method of measurement when the equipmenthasto operate with two antennas............cccceveveeerereenens 79
9.1.3 0 T T O SO RRSN 80
9.2 Receiver spurious responsergjection (with simultaneous transmission and reception) .........c.cecvveeveeveeveennenn, 80
9.21 D= 1T 0Tl (o) PO s e TP PSSO TP URUPURUSRI 80
922 MEthod Of MEASUMEIMENT ........eiuiie s B LB ettt ettt ettt sttt ae bt et e e b e s et b sheebe e e e e e seese e besbeebe e e ennenneas 80
9.2.3 I 3T O o PSP PS 82
10 Testing for compliance with teChniCal" TeqQUIrEMENTS..........ccoiiieiiiice e e 82
10.1 Test conditions, power supply-and:ambient tEMPEraLUIES...........cceiiiriiereiee e 82
10.2 Interpretation of the MEASUrEMENE FESUITS .........oceiiriiiieeee bbb 82
Annex A (normative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU........ccccooiieieiinennenese e 84
Annex B (normative): Radiated MeasUr €MENT..........cccoi et 86
B.1 Test sitesand general arrangements for measurementsinvolving the use of radiated fields................. 86
B.1.0 LC T g1 SO SRP 86
B.1.1 ANECNOIC CAIMDET ... e b bt e a et e b et b e bt e ae e e s 86
B.1.2 Anechoic chamber with a conductive ground Plane..........c.ceceeci i e 87
B.1.3 OPEN ATEATESE SITE (OATS) wiiieiieie e ieesee sttt et e s e st e b e e e e steaseeste e teesteeseesaeesseesaeesseenseanseentensaesneesnenssens 88
B.1.4 =S 1= 0] 0 TSR TR PRSP 89
B.1.5 SUDSETULTION BINEEIMNEL. ...ttt h et e et b eb e b e et e st e se e b e e bt eheebe s bt ehe e e e b e nbesbeebesneene e e ennas 89
B.1.6 IMIEASUIING GNEENNAL ......eeeeeieteeeieete ettt b bbbt b b st e e b b e s e st b e s e Rt e b e b e st b e e e bt e b e e e st e b et e st ebe e et e 90
B.2 Guidance onthe use of radiation tESE SITES........cceeii e 90
B.2.0 LT 07 PSSP 90
B.2.1 VErifiCatioN Of tNETESE SITE ... e bbbttt b e et b b ese e e e e s 90
B.2.2 Preparation Of thE EUT ... .ottt s te et et e e e s ae e te e tees e e nteensesneesneesneesneensaenseans 90
B.2.3 Power SUPPIIESTO tNE EUT ...ttt st ae et e e e e e s e e ntesneesnnesreesnn e seenseens 90
B.2.4 Volume control setting for analogue SPEECH tESES .......ccuvcuieieceecees e 90
B.2.5 L 10 TS =" o 4 SR 91

ETSI


�c������m	U�)Y�[�9��2E�0��uW��93�|mC/�Ͱ���բ�J*����f�@�p۔���*�����B��0�|k��7j���
�������\
O]�zl��ܖS��evd�v�\���

7 ETSI EN 300 113 V2.2.1 (2016-12)

B.2.6 ST 0= 0= = 1) SRS 91
B.3  COUPIING Of SIONEAIS......ccuieiieiieceecteee ettt e e e e s be s be et e s be e e e sreereetesteensentesreensesneens 92
B.3.0 GBNETEL ...ttt e h e h e h e R e e e R e R R e R £ R e eh e e E e R e Rt eReeh e e Rt e R e e e e b e Rt ehe bt ene et e enns 92
B.3.1 D= =R [0 7= ST U ST UT SR PROR 92
B.3.2 Speech and ANAIOGUE SIGNAIS ......coveuiiieieeieete ettt b et bt b e et b e et b e et b et et eb e b 92
B.3.2.0 (€71 PR 92
B.3.21 ACOUSLIC COUPIEN AESCIIPLION. ...ttt sttt sb bbbt bt b et b et s b e e 92
B.3.2.2 (@ 11 o= 1 oo ISP 93
Annex C (normative): Specification for some particular measurement arrangements................. 94
C.1 Power measuring reCaiVer SPECITICALION. ........cuiiriiirierieriesie e 94
C.1l0 GBNENEL ...ttt bt e h bR e R e e R b e R R e ReeR £ e e e R e Ee ARt eh e e Rt R e e e e b e Rt eReebeeneenn e e ennes 94
Cl1 L 1= SO P TPV 94
C.1l2 ATENUEBLION TNAICALON ...ttt ettt b bbb e e b b e s b e b e sbeebeeme e e e b e sbeebesbeebe e e ennees 95
C.13 RM S VAIUB INAICEION ........eeueiteiteetesteet ettt sttt e et bbbt ehe et e e eesbeebesbeeb e et ens e e e abeabesbeebeeneennennen 95
Cl4 (@S o L= o = o =0 L1 S 95
C.2  Spectrum analyser SPECITICAIION........cceiieii et e st sae e b e s re e b eaesreeaeenrenren 96
C21 Adjacent and alternate channel POWEr MEBSUMEIMENL.........c.cotrieiririeietere sttt se e 96
c22 Unwanted emiSSiONS MEASUNEIMENT..........ceueieriererteeteeeeseeseeseeseessesseseeeeseessessessesseeseeseessenseseessessessessesneensessens 96
C.3 Integrating and pOWer SUMMING JEVICE ........coviuiriiriiriereertesie ettt b e sn e enes 96
Annex D (informative): ChangE HISIONY ....ooueiiiii sl et 97
[ 1S 0] Y PSP o SRR S o < SO 98

ETSI


-�y��CZ��W�O�o�u�t�$�.��ޡ��
��]��2�Q!�0qz8ܱ<&���5R�䟖���U��ש��zN���U1���/���x��U]t�==��d3�#����r�tu$4�t���1p�

8 ETSI EN 300 113 V2.2.1 (2016-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, 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 Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM).

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.3] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.2].

Once the present document is cited in the Official Journal of the European Unionunder that Directive, compliance with
the normative clauses of the present document given in table.A.1-confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding:essential requirements of that Directive, and associated
EFTA regulations.

National transpasition dates

Date of adoption of thisEN: 7 December 2016
Date of latest announcement of this EN (doa): 31 March 2017
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 September 2017
Date of withdrawal of any conflicting National Standard (dow): 30 September 2018

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document covers the technical requirements for radio transmitters and receivers used in stationsin the
Private Mobile Radio (PMR) service.

It appliesto use in the land mobile service, operating on radio frequencies between 30 MHz and 1 GHz, with channel
separations of 12,5 kHz, 20 kHz and 25 kHz, intended for speech and/or data.

Table 1: Radiocommunications service frequency bands

Radiocommunications service frequency bands
Transmit 30 MHz to 1 000 MHz
Receive 30 MHz to 1 000 MHz

It applies to equipment for continuous and/or discontinuous transmission of data and/or digital speech.

The equipment comprises a transmitter and associated encoder and modulator and/or areceiver and associated
demodulator and decoder. The types of equipment covered by the present document are as follows:

. base station (equipment fitted with an antenna connector, intended for use in afixed location);

. mobile station (equipment fitted with an antenna connector, normally used in a vehicle or as a transportable);
and

. those handportable stations:
a) fitted with an antenna connector; or

b)  without an external antenna connector, but-fitted with«a permanent internal or atemporary internal 50 Q
Radio Frequency (RF) connector Whichyallowsaccess to'the transmitter output and the receiver input.

Handportable equipment without an external-or internal RF connector and without the possibility of having atemporary
internal 50  RF connector is not covered by the present docurnent.

In addition to the present document, other ENs that specify technical requirementsin respect of essentia requirements
under other parts of article 3 of the Radio Equipment Directive [i.2] may apply to equipment within the scope of the
present document.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

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

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI EN 300 086 (V2.1.2) (08-2016): "Land Mobile Service; Radio equipment with an internal or
external RF connector intended primarily for analogue speech; Harmonised Standard covering the
essential requirements of article 3.2 of the Directive 2014/53/EU".
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ETSI EN 300 390 (V2.1.1) (03-2016): "Land Mobile Service; Radio equipment intended for the
transmission of data (and speech) and using an integral antenna; Harmonised Standard covering
the essential requirements of article 3.2 of the Directive 2014/53/EU Harmonised Standard
covering the essential requirements of article 3.2 of the Directive 2014/53/EU".

Void.

Recommendation ITU-T O.153 (10-1992): "Basic parameters for the measurement of error
performance at bit rates below the primary rate".

ANSI C63.5 (2006): "American National Standard for Calibration of Antennas Used for Radiated
Emission Measurements in Electro Magnetic Interference”.

|EC 60489-3 (1988): "Methods of measurement for radio equipment used in the mobile services.
Part 3: Receiversfor A3E or F3E emissions’.

CEPT/ERC/REC 74-01E: "Unwanted emissions in the spurious domain" (Siéfok 1998, Nice 1999,
Sesimbra 2002, Hradec Kralove 2005).

Void.

Informative references

References are either specific (identified by date of publication and/or edition numbersor version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause'were valid at the'time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessarysfor theapplication of the present document but they assist the
user with regard to a particular subject area,

[i.1]

[i.2]

NOTE:

[i.3]

[i.4]

[i.5]

[i.6]

ETSI TR 102 273(V1.2.1)(al parts):*"Electromagnetic compatibility and Radio spectrum Matters
(ERM); Improverment on Radiated M ethods of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties’.

Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws ef°'the Member States relating to the making available on the market of
radio equipment and-repealing Directive 1999/5/EC.

Article 3.2 and article 10.8.

Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

ETSI EN 300 793 (V1.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Land mobile service; Presentation of equipment for type testing".

ETSI TR 100 028 (V1.4.1) (12-2001) (all parts): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Uncertainties in the measurement of mobile radio equipment
characteristics'.

ETSI TR 100 028-2 (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 2.
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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:
50 Q: 50 ohm non-reactive impedance
adjacent channels: channel offset from the wanted channel by the channel spacing (see figure 1)

alternate channels: two channels offset from the wanted channel by double the channel spacing (see figure 1)

A f,

\

A
\
A

» G—Pp <
> <<

A
A

Y

Lower Lower Wanted Upper Upper
Alternate Adjacent Channel Adjacent Alternate

Figure 1: Adjacent@and alternate channel definitions

angle modulation: either phase modulation or frequency. mogulation

base station: equipment fitted with an antenna connector;“for use with an external antenna, and intended for usein a
fixed location

bit: binary digit
block: the smallest quantity of information that is sent over the radio channel
NOTE: A constant number of useful bits are always sent together with the corresponding redundancy bits.

burst or transmission (physical): one or severa packets transmitted between power on and power off of a particular
transmitter

conducted measurements. measurements which are made using direct 50 Q connection to the equipment under test
data transmission systems: systems which transmit and/or receive data and/or digitized voice

handportable station: equipment either fitted with an antenna connector or integral antenna, or both, normally used on
a stand-alone basis, to be carried on a person or held in the hand

integral antenna: antenna designed to be connected to the equipment without the use of a 50 Q external connector and
considered to be part of the equipment

NOTE: Anintegral antenna may be fitted internally or externally to the equipment.
message: user datato be transferred in one or more packetsin a session

mobile station: mobile equipment fitted with an antenna connector, for use with an external antenna, normally used in
avehicle or as atransportable station

ETSI


|Cq��3k�
���`:h��9*�V�����7�^�DQ���+�5�&��m,��lz��B���������ݰ���0L#�������C29��LR��_1E��Vt��}0��o۝F�i
�Y�x�����۰�

12 ETSI EN 300 113 V2.2.1 (2016-12)
packet: one block or a contiguous stream of blocks sent by one (logical) transmitter to one particular receiver or one
particular group of receivers

Peak Envelope Power (PEP): mean power delivered to the artificial antenna during aradio frequency cycle at the
highest crest of the modulation envelope

radiated measur ements: measurements which involve the absolute measurement of aradiated field
session: set of inter-related exchange of packets occupying one or several windows or part thereof (if applicable)

NOTE: corresponds to a complete interactive procedure for interchanging data between users, comprising
initiation, data transmission and termination procedures. The session can be short (e.g. 2 packets), or long
(e.g. onefull page of text).

switching range: maximum frequency range, as specified by the manufacturer, over which the receiver or the
transmitter can be operated within the alignment range without reprogramming or realignment

window: set of inter-related transmissions which may be limited in time by an appropriate access protocol and
corresponding occupation rules

3.2 Symbols

For the purposes of the present document, the following symbols apply:
D-MOQ, D-M1, etc. names of signals defined in clause 6.3.1xand clause 6.3.2.

NOTE: The symbols used in the clauses relating to transients and timings can be found in clause 7.9.1.

fig 1% intermediate frequency

fi2 an intermediate frequency.

fin nth intermediate frequency

f| frequency of the limited freguency range
flo Local oscillator freguency

T max Maximum extreme test temperature
Tin Minimum extreme test temperature

V hax Maximum extreme test voltage

Vin Minimum extreme test voltage

3.3 Abbreviations

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

ac aternating current

BW Bandwidth

CBW Channel BandWidth

CEPT European Conference of Postal and Telecommunications administrations
CsP Channel SeParation

Cw Continuous Wave

dB decibel

dBc decibelsrelative to the carrier power
dBm dB relativeto 1 mW in 50 ohms

dc direct current

EC European Community

emf electromotive force

EU European Union

EUT Equipment Under Test

FM Frequency Modulation

FSK Frequency Shift Keying

GMSK Gaussian Minimum Shift Keying
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IEC International Electrotechnical Commission
IF Intermediate Frequency
ITU-T International Telecommunication Union - Telecommunication Standardisation Sector
OATS Open AreaTest Site
PEP Peak Envelope Power
PLL Phase Locked Loop
PMR Private Mobile Radio
RBW Relative BandWidth
RF Radio Frequency
rms root mean square
Rx Receiver
SINAD Slgnal, Noise And Distortion
s switching range
TX Transmitter
VSWR Voltage Standing Wave Ratio
4 General and operational requirements

4.1 General

4.1.1 Environmental profile

The technical requirements of the present document appl y:under.the environmental profile for operation of the
equipment, which shall be declared by the manufacturer, but asa minimum, shall be that specified in the test conditions
contained in the present document.

4.1.2 Choice of model for-testing

41.2.0 General
Stand-alone equipment shall be complete with any:ancillary equipment needed for testing.

If an equipment has several optional features;considered not to affect the RF parameters, then the tests need only be
performed on the equipment configured with the combination of features considered to be the most complex.

Where practicable, equipment to be tested shall provide a 50 Q connector for conducted RF power level measurements.

In the case of integral antenna equipment, if the equipment does not have an internal permanent 50 Q connector then it
is permissible to use a second sample of the equipment with atemporary antenna connector fitted to facilitate testing.
Any such modified sample shall not be used for any radiated measurements, except as noted in clause 5.5.3.

The performance of the equipment to be tested shall be representative of the performance of the corresponding
production model.

Guidance on the presentation of equipment isalso givenin ETSI EN 300 793 [i.4].

4121 Auxiliary test equipment

All necessary test signal sources, setting up instructions and other product information shall be made available with the
equipment to be tested.

41.2.2 Declarations by the manufacturer

All necessary setting up instructions and other product information shall be made available with the equipment to be
tested, in accordance with article 10.8 of Directive 2014/53/EU [i.2].
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