Draft ETS| EN 300 113 V2.3.0 (2020-03)

EUROPEAN STANDARD

S
< .
Land MoQaﬁ%Serwgé;@“

Radio equipment intended | @T thg&tnansmmsmn of data
(and/or speech) u@g&o@sﬁm or non-constant
envelope modulaﬂ@v’aﬁ tbﬁsgﬁ;rg an antenna connector

Q

QQ' \:} \‘5

S A ﬂ,@
P» 7


����hr�VW�R%�����U�Cj�Z[��GB^݇��9Bɞ�<s3��"u'-����Ԝ�(yQ����J��������[+g��e8��a���`�v��mߎ�Z������Ư���eSK*M|AT�

2 Draft ETSI EN 300 113 V2.3.0 (2020-03)

Reference
REN/ERM-TGDMR-377

Keywords

antenna, data, 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 4936547 16

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

Important notice

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 nat: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 prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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.org/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.

© ETSI 2020.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M™ |ogo is a trademark of ETSI registered for the benefit of its Members and
of the oneM2M Partners.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


������!�����@�f�]C����B�������"ɒ 8a���q��9�*��B����#Z��;�L���)��s3�bz#��T}��6�<��o�U=��}_���������<:D.¨q��Y�<���

3 Draft ETSI EN 300 113 V2.3.0 (2020-03)

Contents
INtellectual Property RIGNES.... ..ottt b e n e n e e 8
01 Yo (o PSS 8
Modal VErDS TEMINOIOQY.......ccveeiieiieeeeie ettt e e e s te e e e s besbe e tesbeeseebesneensessesaeenseseeeseesessens 8
1 o0 0L SR 9
2 L= £ 101 S 9
21 NOIMELIVE FEFEIBINCES ... ecneeeeeeeste ettt ettt st e et e e st e s teste s et eteeneeneeseeeeseesbeebeeneeseeneensenseseesbesaeesesneeneensens 9
22 INfOrMELIVE FEFEIENCES. ... ettt ettt et et s eeebe s et eae e e e neeseeseeeaeeneeneeeeneees 10
3 Definition of terms, symbols and abbreviations............ccccveeeii e 10
31 1= 10T PP R TSP PRSP 10
3.2 Y 2] SRS 12
33 ADDIEVIBLIONS ...ttt et bbb e e s bt bt e bt e b e et e s e £ e eE e b e eR e eh e e e e b e R e b e bt eneene e nrees 12
4 General and operational FEQUITEIMENTS. ..ottt n e ene e e 13
41 LT 0T SRS 13
411 ENVIrONMENLal Profile........oo ittt b e bbb 13
4.1.2 Choice Of MOE] TOF TESHING ....veveieeteieeeete ettt bbb e b b e b b nnenea 13
4.2 Mechanical and €leCtriCal AESIGN.......ooveeiirieireeer e b e bbb eeas 13
42.1 (€71 | P o SO PR 13
4.2.2 (O00] 1110 L= s USSP U USROS 13
4.2.3 Transmitter SHUL-OFf FACHTITY ....c.veieeiee e T e s 40 e ee s ste e st e et e e e e saeesteeneeeneeensesneesnaeseeas 14
4.3 Testing uSing Dit SIFEAIMS OF MESSAES. ... ..e. et iisineeenerseesseaiieseshessesssesssesseesseesseesseessesssssssesseesseessesssssesssens 14
4.4 Measuring continUOUS MOTE EQUIPIMENT. ... i e seeseee T s S aaenteseeesneesreesreesseesteeseeeseessaesneeseensesnsesnensnns 14
45 Measuring discontinUous MOde EQUIPIMENT ..., o7 e bt aesbee e At rueeeeteseesseeseeesreesseeseessesseesseesseessesnsesnsesnsssnns 14
4.6 Constant and non-constant envel 0peMOULBITION ... i efi e 14
4.7 Combined full bandwidth analogue'speech/full bandwidth digital equipment...........cocooevveriinerncenereeee 14
5 Test conditions, power sourcesand ambi ent tEMPEIEIUIES .........cceeveiieeeie e 15
51 Normal and extreme test CONMITIONS...........ua o ettt see bt seesbesneene e e eneees 15
5.2 T ESE POWET SOUICE. ...ceiveeeteeeiiieesieeesiieesaesishes has s s e beessteesabeesaseesabeesaseesabeeeaseesabeeaabeeeabeeeabeesabeeeabeesabeesseeebeeenneennn 15
53 NOIMEl TESE CONAITIONS........oeitiiterie e e ettt b e b bttt a et e e et sr e nb e e aeene e e e b e 16
531 Normal temperature and NUMIGILY ., .. oo ieeeeee et teeaeeeesnee e 16
5.3.2 INOIME] LESE POWEE SOUICE .00 s igseeeeseeesseaseaeseseessessseeseesseessesssesseesseesseesssaseanssasssssesssesssenssenssenssesnsesnsesnes 16
5321 Y = TS0 o T S 16
53.2.2 Regulated |ead-acid battery power sources used 0N VENICIES.........oov i 16
5323 OLNES POWES SOUICES......ccvieeuiitereeieete ettt st et se et e b e e st s b e es e s bt e es e eb e s ese e bt se e e e bt sbeaeeb e s es e eb e e e e nbeneeneenis 16
54 EXreme tESt CONUITIONS ... ettt e e et e be ettt et en e e e e neeseeseeseeeneeneeneeneeses 16
541 EXIrEME tEBMPEIAEUIES ..o e e s s s b e n e e e s 16
542 EXEreme tESE SOUMCE VOITAGES. ..ottt st b et b e bbb 17
5421 IMLBINS VOITAGE. ...ttt bbb e b bt ekt b e et eb e s e et e b e e eb e s b e e ebesheneebesbeneeneas 17
54.2.2 Regulated lead-acid battery power sources used 0n VENICIES...........occeveeiie e 17
54.2.3 Power sources using other types Of DaILErTES..........ccuveiveiece e 17
54.24 OLNEr POWEK SOUICES......c.veeveeeeeeeeeteesteesteetees e etesseesaeesseesseeseasseesseaseesseesseesseensesnessnsesseenseensesnsennensseessnns 17
55 Procedure for testS al eXtreme tEMPEIGLUIES. ..........cocveiueeie e seese e s e steete e e e e e steeteeaaesraesse e seenteeseeneesneesnes 17
55.0 TREMEL DAIAINCE. ... ettt bbbttt b e et b e e he b e e e e e et e sbenbesaeene e e e re s 17
551 Procedure for equipment designed for CONtiNUOUS tranSMiSSION.........cccveieerieeee s eee e seeesee e 17
55.2 Procedure for equipment designed for intermittent tranSMiSSION ...........cccceereiinireienene e 18
55.3 Testing of equipment that does not have an external 50 © RF connector (integral antenna

EOUIPIMIENL) ...ttt ettt sttt sttt se et se e b e se e eb e s e e e eb e sE e s e eb e eE e st eb e sE e e eb e eE e e eb e eE e e ebesb e e ebesb e e et e abeneebeabennenea 18
6 General conditions Of MEBSUMEIMENT .........ceiuiririeeieieiee et b et a et sesesae e nnas 18
6.1 Arrangements for test signals applied to the reCeiVer INPUL...........cooveiiirini e 18
6.2 Receiver Mute Or SQUEICH FACIHTITY .....oieeiiee e ettt re e enee e 18
6.3 Normal test signals (wanted and unWanted SIgNAIS) .......cccuveieriereeiieere e 18
6.3.1 Equipment measured as constant envel ope angle modulation equipment ...........cccecveeevce e veeseesee e 18
6.3.2 Equipment measured as hon-constant envel ope modulation eqUiPMENnt..........ccvecveeereerieeneeseeseesee e 19
6.4 ENcoder fOr reCEIVEr MEASUNEIMENES ........coeiieieierteste sttt se bbbt be et eae e e e e e besbesbesb e e e e st e sresbesaeenee e eneenes 20

ETSI


���l>��b���3�`=�!ʷ�
�禡Ƥ�/r��	�w�є9��/�{�41Ê����2;�l��� ��}��;h}��J��(���/�y^�����	�Q��E~���風�-Ж���V���i&�

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
6.12

7
7.1
7.1.0
711
712
7.13
7.2
721
7211
7212
722
7221
7222
7.2.3
7.3
731
7.3.1.0
7311
7312
732
7.3.20
7321
7322
7.3.3
74
74.1
742
74.3
7.5
751
752
7.5.2.0
7521
7522
753
7530
7531
7532
754
7.6
76.1
76.2
7.6.3
7.7
7.7.1
7.7.2
7.7.3

4 Draft ETSI EN 300 113 V2.3.0 (2020-03)

TranSCEIVEr Aat@iNtEITACE....... .o ettt ettt e et e b e et e e e seeseesbeeneenee e eneees 20
IMPEABINCE ...ttt bbbt h bt e bbb ek e b e e e h e bt e R bt b e b e b e s e h e Rt e e e bt e een e e ens 20
F N o= =0 1= VR 20
Tests of equipment With @ dUPIEX TITEN ..o 20
L o LU= o = o o= R RSRSRN 21
F N 7 [0 0 0 LC = oo\ USSR 21
Test points for bit Stream MEBSUMEMENES..........cciueiieieece et sre e sre e e eaesaaeenaeeraesreeseees 21
LOo 8]0 T a0 =T =10 = 1= ] K 21
GBNENEL ...tttk h et E R R bR e R e e e R Rt SRt R e Rt R e e ae e e e be R e bt eheehe e e nnennens 21
Arrangements for measurements with continuous bit SLreams..........cccccvvverieneece e 21
Arrangements for measurements With MESSAgES. .........ooeirieririiereee e 21

Test site and general arrangements for measurements involving the use of radiated fields...........cccceeeeenee 22
Modes of operation of the transmitter for constant envelope equUIPMENt ..........ocooeerireinenennesee e 22
IVIUITE-FBEE EOUIPIMIENT ...tttk e et b bbb bbb e et e b et eb e et 22
Technical characteristics Of the tranNSMITIEN ...........ooeeee s 22
S o (U0 aTon YA (o] S RSO P TR OPPRTR 22
GBINETEL ...ttt b bt E R R R R R e e e e R e Rt SR e Rt Rt R e e e e b e bR e ebeeaeene e e enres 22
(D= 1] o i) o PSPPSR RO PRTURTURURPRRIN 22
MEthOd Of MEASUMEIMENT ..ottt b e s bt a e e e se e e e besbesbe e e enneneen 22
10 11 TP TP T U PRURTURURPRPIN 23
Transmitter POWEr (CONAUCLE) ........eiuiuiiuirieiite ettt bbb et b e b sb e b b neene 23
D=, 1T a0 O RRSRSN 23
Equipment measured as constant envelope anglemodul ation equipmENt.............coeoevereeeneneeneneeens 23
Equipment measured as non-constant envelopemodul ation equipPMENt.........ccceerererererenenenesesieee 23
Method Of MEASUIEMENT ..o el ettt st e e see e e besneere e e eneeneens 24
Equipment measured as constant envel ope-anglemodul ation equipment............cccevveveereecesceeseenenn, 24
Equipment measured as non-constant‘envelope modul ation equipment..........ccevveveeeecceeseeeseeseenieens 24
LIIMIES. e B s e et e ee e B3 o2 fads bt ee bt e he e st e st e e et sheeb e e aeen e e e e b e beehenb e e e ennennen 24
Maximum Effective radiated POWEY ... onl . c il 8 e Tee s ee s e estessteseesreesreesseeteesaesseesseenseenteensesneesneesnes 25
(D= 1] a0 ] o PO U ot T o s TP U O PTURTURURPRTN 25

(€T 0T T O 1 e OO S SO PRURURRRRSON 25
Equipment measured as'constant envelope ‘angle modulation equipment............ccoeoevereeeneneeneneeens 25
Equipment measured.as non-constant envelope modulation equipment.........ccoeveeeeererenenenesesenenns 25
MEthOAS Of MEBSUFEMENT........c. e e ettt sttt e e et e ettt et eeeseeseesaeeaeeseeseenteseeseeseesneeseeneenseneens 25

LT 0T O PSR 25
Equipment measured as constant envelope angle modulation equipment............ccoccevereeeneneeneneeens 27
Equipment measured as non-constant envelope modulation equipmeNt.........ccoeveeererererenereseseens 28
10 T T o oy TP T O PRTURTURURPRIRN 29
Adjacent and alternate ChanNREl POWET ...........c.coiiiie i e e st st sneera e e e s 30
(D= 1] a0 ] o PV P PSR OTPRTURTURURPRRN 30
MEthOd Of MEASUMEIMENT ..ottt b bt bttt et e e e et e sbesbe e e enneneen 30
10 11 ST P TP SUS YO PRTURTURURPRIRN 31
Unwanted emissions in the SPUFOUS AOMEIN...........cciiiirireeee e 32
=, 1T 0T o) o OSSN 32
Method of measuring the POWET TEVE] ..o e 32

LT 0T P RRRSUSR 32
Equipment measured as constant envelope angle modulation equipmMent............ccoecevereeeneneeneneeens 33
Equipment measured as non-constant envelope modulation equipmeNnt.........ccoeveeererereneneneseseene 33
Method of measuring the effective radiatetd POWEN ...........ccvieierie e 33
GBNENEL ...tk bt e E bR bR e R e e R e R e R e SRt R e Rt R e e R e e e e be R e beeheeb e e e nnennens 33
Equipment measured as constant envelope angle modulation equipment............ccceeveveereeceseeeseenen, 34
Equipment measured as non-constant envelope modulation equipment..........ccvevveveeeesceeseeseeseenieens 34
10 11 ST P TP SUS YO PRTURTURURPRIRN 36
INEErMOTUIBLTON BILENUBEION. ... eeueeeeeete sttt ettt e et st b e bbbt et et ese e e e sbesresbesmeene e e enrees 37
D=, 1T 0T o) o S RRN 37
Method Of MEBSUFEMENT ..ottt eae st e e e e seeseesbesneeseeneenseneens 37
N0 T (O TRSN 38

LI S RS g = o 0 1= 38
=, 1T 0T o) o PR 38
Method Of MEBSUFEMENT ..ottt eae st e e e e seeseesbesneeseeneenseneens 39
03 SOOI 39

ETSI


Ǔ
�
�u��G-��=�L�e9���&_<Y�����?2���7�tk���]D
�Om�����N��^�c6� ]���gd�Ѿ�'�
Ϝ����/X���r��
{Jy�"�������'��~ZW"E1h�A�

5 Draft ETSI EN 300 113 V2.3.0 (2020-03)

7.8 RN S S g = =S N g T 39
781 D=, 1T 0o o PP SRRRRN 39
7.8.2 Method Of MEBSUFEMENT ..ottt eae st e e e e seeseesbesneeseeneenseneens 40
7.8.3 N0 T (PR 40
7.9 Transient behaviour Of the traNSMITIES ............ooii et 40
79.1 DEFINITIONS ...ttt b bttt et et eb e bt e h e s e e e et e re e e Rt e Rt eheeb e e Rt e R e e e e e e beeheebe e e enneneen 40
7.9.2 Timings, freqQUENCIES GNT POWEL'S .......ociueieeceeecieesteete e e eesee e e e saeeseeeseeseeeseesseesseesseeseesesseesseesseenseesenns 41
793 MEthOAS Of MEASUIEMENT........c.eiieiiite ittt b bt ehe et e et se e e e besaesbe e e enneneea 45
7.9.3.0 LC T o1 | TSRS 45
7.9.3.1 Time domain measurements Of POWer and fFrEQUENCY ........occuvvie e v e 45
7932 Test arrangement and characteristics of the FM modulation meter ...........cocoovveveeienence s, 46
7933 Adjacent channel transient POWEr MEASUIEMENTS.........coeiririeirereee ettt 46
7.9.33.1 [ 1T oo o PSS 46
7.9.33.2 Measurement method for constant envelope angle modulation equipment.........cocoeevereeenieneens 46
7.9.333 M easurement method for non-constant envelope modulation equipment ...........occoeeeverererereeneenes 47
79334 Alternative measurement method USiNg & SPECLrUM aNalYSEr .......c.covrveererineneneree e 48
7.9.34 Characteristics of the adjacent channel transient power measuring deviCe..........ccoovvceevceveevceeveeseeenn. 49
7.9.4 03RS 49
7.9.4.0 LC T o1 | TSR 49
7.9.4.1 Time domain analysis of power and frequency for constant envelope transmissions..........ccccceeveeeeee. 50
7.9.4.2 Adjacent and alternate channel tranSIeNt POWEY ........cc.eccuveieieesiee e e eee e e re s e e e e e e eeeeneeens 50
7.9.4.2.1 Equipment measured as constant envelope angle modulation equipment...........ccccveeveeveereeeneen 50
79422 Equipment measured as non-constant envelope modulation equipment ............coeveevereeeneneneenes 50
8 Technical charaCteristiCS Of the FECEIVES ........cvive i e B i et 51
8.1 Maximum usable sensitivity (CONAUCLE) ..........cooifiherrinienireresa i AR s 51
811 DEfINITION....ceiiiieeeeeeeeee el T et e g D e ettt b et eae bttt e e et saesb e e e e e 51
8.12 Method Of MEASUIEMENT ........ooiiiei B e S e e e 51
8.1.21 Method of measurement with CONtIAUOUS DIt SETEBMS . 1. aufrieveririerieeee et e 51
8.1.2.2 Method of measurement With MESSAQES.........f . 4l e e ieeseeseerre e see e seeseesreesreeeeeeesseesseenseeseens 52
8.1.2.3 Method of measurement WithipaCKELS........0 il o e 52
8.1.3 03T o O o SOOI 53
8.2 Average usable sensitivity (fleld'strength) ... s 53
821 =, 1T 0T (o) o P P RRN 53
8.2.2 Method Of MEBSUFEMENT ..o ettt sttt et e e e e e aesaeeaeese e e e eeseeseesbesneeseeneenseneens 53
8.2.3 N0 T (T PSRN 54
8.3 Level of thewanted signal for the degradation MEASUIEMENLS...........coviiririiinireenereee s 55
8.4 Error behaviour at high inpUL TEVELS .o i .o 55
84.1 D= 1] a0 ] o PO o oy TP S TP PRURURURPRRIN 55
84.2 L igToTe Mo M a0 (=7 S DI 11 o RO TOS TP O TPPURTURURPRRN 56
84.21 Method of measurement with CONtinUOUS Dit SEFEAMS...........ooiiiiirieee e 56
8.4.2.2 Method of measurement With MESSAJES........ccveiiie e e e e e e e sreenreeneeens 56
8.4.2.3 Method of measurement With PaCKELS...........ccceieiiii i 57
84.3 N0 T (O TRSN 57
8.5 CO-CRANMNEL FEJECLION. ...ttt ettt et b et b e et b e e s e b s et b e e bt e b e s e e st b e se et eb e st et ebe b 57
851 D=, 1T 0T o) o S RRN 57
8.5.2 Method Of MEBSUFEMENT ..ottt eae st e e e e seeseesbesneeseeneenseneens 57
85.21 Method of measurement with continuUOUS bit SFEAMS...........ooeiiiiiierere e 57
8522 Method of measurement With MESSAGES..........cciiireire i 58
8.5.2.3 Method of measurement With PACKELS...........cccvieriii i 59
85.3 03RS 60
8.6 Adjacent ChaNNEl SEIECHIVITY .....ccuieiieeeceeseee ettt e st et e e e tesseesaeesreesseeseenseeneeeneesneesreas 60
8.6.1 (D= 1] o i) o PSPPSR RO PRTURTURURPRRIN 60
8.6.2 MEthOd Of MEASUMEIMENT ...t b et b e sh e a e e et se e e besbesbe e e ennennen 61
8.6.2.1 Method of measurement with CONtinUOUS bit SFEAMS...........ooiiiiirieee e 61
8.6.22 Method of measurement With MESSAGES..........cciiireiii ettt et 62
8.6.23 Method of measurement With PACKELS. ..o 63
8.6.3 N0 T (O TRSN 64
8.7 SPUIOUS FESPONSE FEJECLION......c.vieeteitereetestese ettt ettt ettt et be bt ae b et e bt bese e st s beseebe e b e e e bt se e st ebese et ebe s b et sbenbenees 64
8.7.1 =, 1T 0T o) o PR 64
8.7.2 Introduction to the method Of MEASUrEMENT ..o 64
8.7.3 Method of search over the "limited freqUENCY FaNGE" ........c.ooceee e 65

ETSI


bK����m�|U!�#�xd�0�t�7�؇c7󈋦_�i	���O���޷Z�Ųjv�ϧD�D�r]p�b�7G�s�"�F�|��e� _��r�C0?�&�1��d�n�oa[�*�Q�<U�״�ɿ

6 Draft ETSI EN 300 113 V2.3.0 (2020-03)

8.74 Method of measurement with continUOUS Dit SErEAMS.........ccoiiiiiieieieere e 66
8.75 Method of MeasuremMeNt With MESSAgES .......cciirieiiirieeee ettt bbb 66
8.7.6 Method of measurement With PECKELS ..........coiiiiiii e e 67
8.7.7 LM ES. ettt ettt et e et e et e et e e ebe e be e be e beeateeaeeaheeaheeaaeeteeneeateeateateeeteeabeeteeteereenreaaes 68
8.8 INtermOodul atiON FESPONSE FEJECTION .....cvieeiirtieetiitese ettt sttt b e b et b et b s b bbb ens 68
881 (D= 1] oL Lo] o PP UTOTPRURURURPRTIN 68
8.8.2 MEthOd Of MEBSUMEIMENT ..ot b et b e bt b st e et se e e e besbesbe e e enneneen 68
88.21 Method of measurement with CONtinUOUS bit SEFEAMS...........ooeiiiiriieee s 68
8.8.2.2 Method of measurement With MESSAQES........ccveiirieiie et sre e eee e e sreenseeneeens 69
8.8.2.3 Method of measurement With PACKELS...........coce i 70
8.8.3 LML, ettt ettt b e et e e bt ea e e ebe e be e be e be e teeaeeaheeeheeaaeeteenneenteeaeeaheeeteeabeereeteereenreaaes 71
8.9 BIOCKING OF AESENSITIZATION ...ttt b bbb ens 71
8.9.1 D1 F T TE (o] o PO SO SO RRPRRPR 71
8.9.2 MethOd Of MEASUFEMENT ........ccveiieeeee ettt e e s s s sae e s be e beenbeeabesstesteesbe e teenseennesnnesans 71
8.9.21 Method of measurement with continuUOUS bit SLFEAMS...........ooeiiiieierere e 71
8922 Method of measurement With MESSAgES..........coiiirieiie ittt bbb 72
8.9.2.3 Method of measurement With PACKELS...........ccce i e 73
8.9.3 03RS 74
8.10 ST 01U =Y (= = 1o 1SS 74
8.10.1 (D= 1] o o] o PSSP U YO PRTURTURURPRTIN 74
8.10.2 Method of measuring the POWEY TEVEL ..........ooei et 74
8.10.3 Method of measuring the effective radiated POWEN ...........ccvveeie i 75
8.104 T 41T SOOI 76
9 (DU o = Q0 o= = (o] o e N o OSSR 77
9.1 Receiver desensitization (with simultaneous transmission and reCeptioN)s.........ervirerererereseree e 77
911 DEfINITION....ceiiiieeeeeeeeee el T et e g D e ettt b et eae bttt e e et saesb e e e e e 77
9.12 Desensitization measured with continUOUS DIt SEEEAMS........ 80 0 e eeeeeee e 78
9121 Method of measurement when the.equipment has a duplex filter ... 78
9.1.22 Method of measurement when the' equipment has:to operate with two antennas.............cccceeevevevvenens 79
9.13 03O o O T s s SRS TRSPS 80
9.2 Receiver spurious response rejection (with simultaneoustransmission and reception) .........cccevveeeveeveriennn 80
9.2.1 D1 T TE (o] o P S SO S OO 80
9.2.2 M EthOd Of MEASUNEMENT . . ...t 5 ettt e et et e te et e et e s e s e e s e e saeesbe e beenbeeabeesteste e beeteensesnnesnnenans 81
9.2.3 LI MIES. e ait g STt et e e bt e ebe et e e s beenbeeaseeaeesaeeeheeaaeeareeaneenbeeaeeeheeeteebeereereereearennes 82
10 Testing for compliance with techniCalfEQUITEMENTS..........ccoi e e e 82
10.1 Test conditions, power supply and.ambient teMPEratUreS............occuvieeeeesiereese e 82
10.2 Interpretation Of the MEASUrEMENE TESUITS .........ceiiieieei e e e e et esre e te e reesreeeeeneeenes 83
Annex A (informative): RV o o TP 84
Annex B (normative): Radiated MeaSUr EMENT.........cccoiiiiriiee e 85
B.1 Test sitesand general arrangements for measurementsinvolving the use of radiated fields................. 85
B.1.0 LC T g1 - | ST 85
B.1.1 ANECNOIC ChAMIDET ...t bbbt b bbb e 85
B.1.2 Anechoic chamber with a conductive ground PIaNE............ccoieeieeee e e 86
B.1.3 OPEN ATEATESE SITE (OATS) .oiieeiiee i ettt e st et te et e st et e e e teetesaeesaeesaeesseenseanseeseeseanseensenneesneesseesrens 87
B.1.4 QLIS 8= 1 =10 SRR 88
B.1.5 SUBSEITULION @NEENNAL........ocuiictiecieeieecie ettt e ettt e et e et e e bt e ebeesbe e beebeeasesaeesaeesaeesseesesaeesseenseensesnsesssesseesteessnns 88
B.1.6 IMIEASUNIIG BNEENMNAL ... ettt ettt e ettt b et b bbb st e bbb et b e b e s e bt b et b et e bt e b e e et eb et e st nbe et e 89
B.2 Guidance onthe use of radiation tESL SItES.......cccueiiiieiiiiece e 89
B.2.0 LC T g1 - | TSSO 89
B.2.1 VerifiCation Of tNETESE SITE ..ottt b ettt b e b bbb ene e e e s 89
B.2.2 Preparation Of tNE EUT ... ..ottt e e e e te s aaesae e teentesneesneesaeesneenseenseans 89
B.2.3 Power SUPPIIESTO tNE EUT ....cceece ettt te e et e st et e e e e estessaesaeesteensesneesneesseesneanseensenns 89
B.2.4 Volume control setting for analogue SPEECH LESES ......cccui i 89
B.25 RANGE TEBNGLN. ... bbbt b bbbt bbbt b et b e e 90
B.2.6 S (Y o< 7= 1= o] o [T TSSO TSRV PRR 90
B.3  CoUPIING Of SIONEIS......ccuiitieieie ettt st s ae et s re e e e s beeaeesbetesreensenbesreenresneens 91
B.3.0 GENENAl ...ttt et e st e et e be e teeee et e aheeateebeebeeateeheeaheeaheeabeeabeateaaeeaaeeaheebeenteenteeateeneesteenres 91

ETSI


��T�j��!�Os��bNf@��I�м0��~�0:
Ȗ\=-�z�m�eC^R~���ݲr��������d�DDZz�dϯ����җ�
�x� ܸ���{w���SS1cH��!���{�a�]��8� ��

7 Draft ETSI EN 300 113 V2.3.0 (2020-03)

B.3.1 D= =R [0 7= RSOOSR U ST PT SR PROR 91
B.3.2 Speech and @NBIOGUE SIGNEIS ......c.ciuiiieeie ettt ettt b e bt s e et b e et b e e e b r e 91
B.3.2.0 (€71 PR 91
B.3.2.1 ACOUSLIC COUPIEF AESCIIPLION.....c.eieeetetieetesterte sttt b et b et b et b et b et b e e 1
B.3.2.2 (@ 1] o= 1 oo 1P 92
Annex C (normative): Specification for some particular measurement arrangements................. 93
C.1 Power measuring recaiVer SPECITICAION.........ccciiiiieii et resre s 93
C.1l0 LC T 0T PO P TSP PP R PRUSROTRP 93
Cl1 L 111 = SO O PR USRS 93
C12 ATLENUBLTON TNAICELON ......c.ecvireeeeertee et r e r e e et e e s s nn e s r e nnenn e nns 94
C.13 RM S VAU INAICELON .......cceevieceeeiie ettt et r e et r e e senrenn s 94
C.l4 OSCHIBLON AN AMPITIEN ...ttt ettt b et b e et b e et b et eb e 94
C.2  Spectrum analyser SPECITICAIION........cciiieii ettt s e e b e s re et eaesreeaeenresrean 95
C21 Adjacent and alternate channel POWEr MEASUIEIMENL.........c.oiirieiriie ettt 95
C22 Unwanted emiSSiONS MEASUMEIMIENT...........eieiierieestestesieeeeeeeseeeeseestessessesseeeesessestesseasesseeneensessessessessesseensessens 95
C.3 Integrating and pOWEr SUMMING AEVICE .......c.eeiiiiieiiii ettt e besreeaeneenresre s 95
L 11 (TP TP PR PRPRPRTROTN 96

ETSI


�����nI��N���!���|����\���=��fq���8�9�:���	��s�g�������&�����b�n�߀�
��./68�R/���aa��~oe������gL�Ps�ҟpL�v�Rx�1��أ

8 Draft ETSI EN 300 113 V2.3.0 (2020-03)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, 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 (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR 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.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which areindicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This draft European Standard (EN) has been produced by ET S| Fechnical Committee Electromagnetic compatibility
and Radio spectrum Matters (ERM), and is now submitted far'the combined-Rublic Enquiry and Vote phase of the ETS
standards EN Approval Procedure.

Proposed:-hational transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI 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): 20 months after doa

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto be interpreted as described in clause 3.2 of the ETS| Drafting Rules (Verbal formsfor 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 regquirements for radio transmitters and receivers used in stations in 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:
1) base station (equipment fitted with an antenna connector, intended for use in a fixed location);

2)  mobile station (equipment fitted with an antenna connector, normally usedin a vehicle or as a transportable);
and

3) 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 which allews-aceess to the transmitter output and the receiver input.

Handportable equipment without an external or internal RF.connector and without the possibility of having a temporary
internal 50 Q RF connector is not covered by 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 location might be found at
https://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".

[2] 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".
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Void.

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

IEEE/ANSI C63.5 (2017): "American National Standard for Electromagnetic Compatibility --
Radiated Emission Measurements in Electromagnetic Interference (EMI) Control -- Calibration
and Qualification of Antennas (9 kHz to 40 GHz)".

Void.

CEPT/ERC/Recommendation 74-01E: "Unwanted emissionsin 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 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.

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 necessary for the application of thespresent document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]
[i.3]

[i.4]

[i.5]

[i.6]

ETSI TR 102 273 (V1.2.1) (all parts):Electromagnetic compatibility and Radio spectrum Matters
(ERM); Improvement on Radiated Méthods:of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties”.

Void.

Commission Implementing Decisian 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 nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

ETSI EN 300 793 (V-1.1:1): "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".

[i.7] IEC 60489-3 (1988): "Methods of measurement for radio equipment used in the mobile services.
Part 3: Receiversfor A3E or F3E emissions’.
3 Definition of terms, symbols and abbreviations
3.1 Terms

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

50 Q: 50 ohm non-reactive impedance
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adaptive bit rate equipments: equipments that change bit rate such that a bit rate that is compliant with the present
document is always selected if communication is not possible at other bit rates
adjacent channels: channel offset from the wanted channel by the channel spacing (seefigure 1)

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

A

\

A
\
A

» 4—p <
L <<

\
A
A4

Lower Lower Wanted Upper Upper
Alternate Adjacent Channel Adjacent Alternate

Figure 1: Adjacent and alternate channel definjtions

angle modulation: either phase modulation or frequency modulation

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: smallest quantity of information that is sént over: theradio’ channel
NOTE: A constant number of useful bits are always Sent together with the corresponding redundancy bits.

burst or transmission (physical): one or several 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
astand-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 a50  external connector and
considered to be part of the equipment

NOTE: Anintegra antennamay be fitted internally or externally to the equipment.

manufacturer: any natural or legal person who manufactures radio equipment or has radio equipment designed or
manufactured, and markets that equipment under his name or trade mark

message: user data to 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

multi-rate equipment: equipment that supports multiple (i.e. two or more) on-air bit rates or symbol rates

packet: one block or a contiguous stream of blocks sent by one (logical) transmitter to one particular receiver or one
particular group of receivers
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Peak Envelope Power (PEP): mean power delivered to the artificial antenna during aradio frequency cycle at the
highest crest of the modulation envelope
radiated measurements: 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: Correspondsto 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. one full 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-MO, D-M1, etc. names of signals defined in clause 6.3.1 and clause 6.3.2

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

fi 1% intermediate frequency

fiz 2" intermediate frequency

fin nth intermediate frequency

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

Tnax Maximum extreme test-temperature
Tin Minimum extreme test temperature

V hax Maximum extreme test voltage

Vmin 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
CSsP 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

IEC International Electrotechnical Commission

IF Intermediate Fregquency

ITU-T International Telecommunication Union - Telecommunication Standardization Sector
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OATS Open Area Test 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 apply under the'environmental profile for operation of the
equipment, which shall be declared by the manufacturer, but asaminimum, shall, be that specified in the test conditions
contained in the present document.

4.1.2 Choice of model for testing

Stand-alone equipment shall be complete with any ancillary eguipment-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 a50 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].

4.2 Mechanical and electrical design

42.1 General

The equipment should be designed, constructed and manufactured in accordance with good engineering practice, and
with the aim of avoiding harmful interference to other equipment and services.

422 Controls

Those controls, which if maladjusted, might increase the interfering potentialities of the equipment shall not be
accessible for adjustment by the user.
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