Draft ETS| EN 301 166 V2.1.0 (2015-12)

Land mo serwge,b\b
Radio equipment for analogy@andqumgltal communication
(speech and/or data) andéovb@‘ratm.g on narrow band channels
and hawg@’@ﬁ mmna connector;
Harmonised Standa&l éové(ﬁlg“the essential requirements
of article 3.2 of thge‘blrectlve 2014/53/EU
9 ‘i’°

Gl
K
\\‘3 .\Q

&
\Q
N


�r���&�����3B��qy�{_�+�HVˋ�wx��
�0sm��
��_�(���S�I��������w<��g��-�����D����~l����p�[x�7��0-x��m��Z\U�f�w��u���

2 Draft ETSI EN 301 166 V2.1.0 (2015-12)

Reference
REN/ERM-TGDMR-344

Keywords

analogue, antenna, connector, data, digital,
mobile, PMR, radio, speech

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 56200017 - NAF 742 C
Association a but nonJucratifienregistrée ala
Sous-Préfecture de'Grasse*(06) N° 7803/88

Importantinotice

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

The present document may be made availablesin 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
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:
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 2015.
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


��1,������Ij".og:�������5$@�1��H��J�1�c�Q��݁�ĕ��ZzY��I[Q����_�;Q2Z}���������@���1�8������~�wȚ�Ď߶v�����i���YD�

3 Draft ETSI EN 301 166 V2.1.0 (2015-12)

Contents
Intellectual Property RIGNES.... ..ot e e b e 8
01 Yo (o ST 8
MoOdal VErDS TEMINOIOQY ... .ccveieeiii ettt ettt e e s re s be e b e sbeeaeesbesreensesaeeaseseesneensesreeneensensens 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 13
4 LT 0T - | SRS 13
4.1 1= 11 USSR 13
4.1.0 Presentation of equipment fOr teStiNG PUIPOSES ........ccueiieiiereesieesieeseeeseeseesree e eteete e sraesreesreeseseesneesnes 13
41.1 (@ gl TTor= o)l Tl [ I {1 1 oo T 13
4110 LC T o1 - TSRS 13
4111 AUXITary teSt @QUIPIMENT .......viiiiceeeeeesees s T s e ste e e e ree s 3 Te e e entessaesseeseeesseesessnnesneesseanseensenns 14
4112 Declarations by the SUPPIIEN ........oiee e 0 e e ene st e et e s e e sne e teeneeenaeenaesneesneeseens 14
4.2 Mechanical and eleCtriCal dESIGN.......cc.ceiirieiiis i Bttt B e vttt sb et b bbbt ens 14
42.1 (€71 O v B S o T B SO RSR 14
422 (@011 o] K= N s SRS 14
4.2.3 Transmitter ShUt-Off FACITITY .......oove s 0 et B bbb 14
4.3 IMAIKITIG ot cmia P e Th e eg @ 24P 00BN £t es et easeb e s s es b e s e s e e st bt s e st bt s e e e bt e e e nbe b e ens 14
4.4 Testing using Dit StrEaMS OF MESSAGES!. ... i e ey At e s i e esteesteesteeteestesseessaesseesseenseensesseesseeseenseessesneessensses 14
45 M easuring contiNUOUS MOOE EQUIIMENELL. ... 5 e it reesresreesseesseessesssessesseesseesseessesssessssssesssesssenssesssessessnns 14
4.6 M easuring di SCoONtiNUOUS MOAE BOUIPIMENT .5 ... s e eeeeteesteestee e esteessesaesseesreesseesteesse e sesnsesnaeseeensesnsesnensnns 14
4.7 Constant and non-constant envelope MOAUIGLEONLS. ... .civerierieieee e e snees 15
4.8 ENVIronmMental Profil..........eoue oot e sttt et e st et e et e r e nra e re e re e reeneenneenes 15
5 Test conditions, power sources and ambient tEMPErIUrES .........cceeeeiieieere e 15
51 Normal and eXtreme tESE CONMITIONS: . .. ih . e rtere et ettt e e e e e beseesaesbesneene e e eneees 15
52 TESE POWET SOUICE. ......cueeieesie it 16 saee s et e e e s e s e e sa e e s b e e b e e sae e sa e e s b e e s h e e sa e e e s sae e sae e saeeneeanesaaesneesneesneas 15
53 [N\ oTgg =TI (S oo o 0] 1T PSSR 15
531 Normal temperature and NUMITITY .........coveieiiiicc ettt sre s re s e enaennens 15
5.3.2 INOIMEI LESE POWET SOUICE ... .veveeeeeieeesieesiee st ete e e et teestessaesteesbeesseeseeneeeneeeaeeaseasseenseensennsanteeseesseenseennesneennes 16
5321 Y =TT 0 = = SR 16
5.3.2.2 Regulated lead-acid battery power sources used 0N VENICIES..........covveveeveeriicece e 16
5.3.2.3 OLNEr POWET SOUICES...... . eeveeeeeueeeeeesteestee e e e eeesaeseesaeesseeseesteaseeaseesseesseesseesseanssanseaseenseensesnsennenssenssnns 16
54 EXIrEME tESE CONTITIONS ...ttt bbbttt bbbt bt et e st e e e e et shesbeeaeene e e enrees 16
541 EXIrEME tEBMPEIELUIES ..o e e s s s e e s 16
542 EXLreme teSt SOUrCE VOITAGES.........oiveuiiie ettt ettt s b et b e et b b 16
5421 IMLBINS VOITAGE. ...ttt b bbb et eb e s b et b e s b et e bt se et eb e se et et e sbe e ebesbenneneas 16
5422 Regulated |ead-acid battery power sources used 0N VENICIES...........cociiiiiinincneee e 16
54.23 Power sources using other types Of DAILENTES.........cc.ciiiiiiee e 16
5424 OLNES POWET SOUICES......cvieiueeterteseetesteeete sttt st et sb s s s s e es e eb e sses e eb e ssese bt sb e e e bt se e s eb e s eb e e b e b e e ebenneneenis 17
55 Procedure for testS al eXtreme tEMPEILUIES. .........ccecverieieeeseseesee e ste e e e e re e teesteesaessaesreesteenreeneeaneesnns 17
55.0 THEMMA DBAIAINCE. ... bbb s e bbb et e e e bbb st ene e re e 17
551 Procedure for equipment designed for ContiNUOUS tranSMIiSSION..........coeeieereerieeiesee e seeeee e 17
55.2 Procedure for equipment designed for intermittent tranSMiSSION ..........ccevceeveereecieeeesee e 17
55.3 Testing of equipment that does not have an external 50 Q2 RF connector (integral antenna

=0 11T 0] .01 ) 17
6 General conditions Of MEBSUMEMENT ..........eiirieieeieerese et e e e s ae e nnas 18
6.1 LIS BT 0= TSP U SR PRT O OTUPTOPSRPRPRTON 18
6.1.1 TraNSIMITEEr TESE SIGNAIS ....veveueeeiriieet ettt bbbttt b et b et b et nb e bt eb e b 18
6.1.1.0 LT 07 S PRRRRSTSR 18

ETSI


�O�2$�s8��'ug��G��w��Չ%c:��M���[Ű��=�����:����<k�'�6�*�M7?��˙ؓ�;�tw�F��;�!O�AIz�漍�k��������{�m����p�!?I���|l�

4 Draft ETSI EN 301 166 V2.1.0 (2015-12)

6.1.1.1 F AN = Lo o 8T T 7= K=Y = 1 ) P 18
6.1.1.2 Digital SIGNAIS (M5, M7) ...ttt ettt e e et e s e sreesaeesseenaeenteensesnaesneesneesnnes 18
6.1.2 Receiver test signal for analogue QUIPIMENT .........cc.eiciieiie e e e et reeaeeeesneeenes 18
6.1.3 Receiver test signals for data (and digitized voice) equipment (M2), (M3), (M4) and (M6) ..........c......... 19
6.1.4 Transmitter effective radiated power test SIgNal (CL) ......ocveieereerece e 19
6.2 Test load (artificial @NTENNE)..........cveieece e et e et eesreeteeneesaeesae e seenteenaeentesneesnnas 19
6.3 TR 19
6.4 o010 = RS 19
6.5 IMOTUIBLI O PIOCESSINQ ... .cveveueeteseeseetesseeete st et saeeese e s s e sa e es e ss e s eb e sb e s es e b e s e bt b e e e st bt s ese bt s e st bt nbeneeneseennens 19
6.6 Test sites and general arrangements for radiated MEasUrEMENES. ........coveerirerene e 19
6.7 Transmitter automatiC SHUL-OFf FACTTTTY ........eeiiieeiiee e 20
6.8 Arrangement for analogue test signals at the input of the transSmitter ..o, 20
6.9 Arrangement for test signals at the iNput Of the FECEIVEN ...........ocveciecicece s 20
6.10 Receiver mute or SQUEICH FACIHTITY ......eceeiiecieceeee s et e e e e sreesne e reenreens 20
6.11 Receiver rated audio OULPUL POWET ........cc.eeiieeieeieeesieseeseesteesteeteessesseesseesseesseesseensesnssssesssessesssessseesseessennsenns 20
6.12 FACIITIES FOr @OCESS ...ttt ettt b bbbt he et e e b e se ekt s bt eb e et e e e e e ebeebesbeebe e e ennennen 20
6.12.1 A NG OQUE GCCESS.....c.ueeiueeiieeite et et estesteesteesteesteaseaeesseesseesseaseasseasseaseesseessenseansesneesseesaeeaseenseenseensesssnssenssnns 20
6.12.2 Test pointsfor bit SIream MEASUIEMENTS............o i bbb 20
6.12.3 COUPITING BITANGEMENES ...ttt ettt ettt b e et eb e se e st e b e se e e e b e se et ebese e e ebesbe e ebe st e neebenbennenen 21
6.12.3.0 L= 1= TSP 21
6.12.3.1 Arrangements for measurements with ContinUOUS bit StreamS..........cccoveiierriinenee s 21
6.12.3.2 Arrangements for measurements With MESSA0ES. ........cveiiirieirereee e e 21
6.12.4 Modes of operation Of the traNSMITIEN ..ot 21
6.13 [ 10T o] 1= = o (U= | e S e s SS 21
7 Technical characteristics Of the traNSMITIEN ......... i e et nee s 21
7.1 Maximum power (PX) (CONAUCEE).........erurred et et cee e seee s e st raeesaeeeeeseessaesseesseesseessesreesseesesnsesnensnns 21
7.1.0 (€11 T S, B ST 21
711 D=, 1T 01T o) o PR 21
7.1.2 Method Of MEASUrEMENT ... i e e et 21
7.13 T 3 T O o o SRS 22
7.2 Maximum effeCtive radialed POWEE. ... B . e i mee teh e G5 eueerereeseete st et se et eb e bt eb e bt se e b et nesne e e ens 22
721 D= 11 01T (o) o s PSR 22
722 Method Of MEASUNEIMENT ., ... e ettt b et se e et b sb e s e enne e 22
7.2.20 LC T o1 - < TSR 22
7221 Evaluation of CW-to-PEP correction.factor for signal Cl..........ccoceeveiieiien i 22
7222 M EESUrEMENES ON A TESE SITE.., oL i ettt eb et e et b sb e e enne e 22
7.2.3 T 3 ST STSPS 23
7.3 Adjacent and alternate ChanNELSIPOWES ..........coceiieiiee it e et e e naesnaesreas 24
731 D=, 1T 01T (o) o O RPSS 24
7.3.2 MEthOOS Of MEBSUIEMENT ... .ottt ettt e e e e seeebesaeeneeeeseesbesneeseeneenseneens 24
7.33 3 SRS 25
74 Unwanted emissions in the SPUMOUS QOMEIN...........c.ciirieiiirieiriresese st 25
74.1 D=, 11 0T o) o O RSS 25
742 MEthod Of MEASUMEIMENT ..ottt b ettt e bbb e e e e se e e e besaesb e e e ennennen 26
74.2.1 Method of measuring conducted spurious emissions (clause 7.4.1 @) in aspecified load ................... 26
74.2.2 Method of measuring the effective radiated power with an external antenna connector

(=TS = 5 T o) ) TSR 26
74.2.3 Method of measuring the effective radiated power with an integral antenna (clause 7.4.1 ¢)) ............. 27
7.4.3 I 3T ST STRSTS 27
75 FaLe= g aalele W= iTo g 1= 1= U= 1o o SRS 28
751 D=, 11 0T o) o O RSS 28
75.2 Method Of MEASUMEIMENT .......ooiiie ettt et e s ae s besaeese e e eneeseeseeseesneeseeneenseseens 29
753 0 T TSP 30
7.6 THANSIENT POV ...ttt ettt e et b et eb e e e e eb e s b e e ebesh e e eb e e b e e eb e e b e e eb e e E e e eb e e b e e ekt s b et eb e eb e e ebesbe e ebesbennenens 30
76.1 D=, 11 0T o) o O RSS 30
7.6.2 MEthod Of MEASUMEIMENT ..ottt b et e e bbbt b et e e e seesn e besaesbe e e enneneea 30
7.6.2.0 = {0 o PSPPSR 30
7.6.2.1 Characteristics of the transient power MeasUring EVICE .......cc.vecveirieeiee e e sae e 31
7.6.3 I 3T ST STRSTS 31
7.7 S o[BS 003V = (0] S PRSP ROPPRTR 31
7.7.0 LCT= 0T o O SPPSPPSN 31

ETSI


��P��������!�:�z������M_��(���-��#�h�gK}X��F�X����ύt��a��䓥+n+����z��x���[���ƶG�
����H���ڃJ�$�
-��/�̿Y�����_�

7.7.1
7.7.2
7.7.3
7.8

781
782
7.7.3

8.1
811
8.12
8.1.3
8.2
821
8.2.2
8.2.3
8.3
831
8.3.2
8321
8.3.22
8.3.3
8.4
84.1
84.2
8.4.20
8421
8422
8.4.3
8.5
851
8.5.2
8520
8521
8522
8523
8.5.3
8.6
8.6.1
8.6.2
8.6.21
8.6.2.2
8.6.2.3
8.6.24
8.6.25
8.6.3
8.7
8.7.1
8.7.2
8721
8722
8.7.2.3
8.7.3
8.8
8.8.1
8.8.2
8821
8.8.22
8.8.2.3
8.8.3
8.9

5 Draft ETSI EN 301 166 V2.1.0 (2015-12)

(D= 1T 0Tl (o) PO TSP PR O TP URTUPURURRI 31
MEthod Of MEASUMEIMENT ..ottt b et e e bbbt b et e e e seesn e besaesbe e e enneneea 32
1001 T TP S O PRTURTURURPRRIN 32
TraNSMITLE TIMEOUL TIMIEY ...ttt ettt b e b a e bt e e e e ee e ke sh e e b e e st e e e b e nb e b e saeene e e enne e 32
(D= 1T 0Tl (o] PP TP STO TP URTUPTURPSRI 32
MEthod Of MEASUMEIMENT ..ottt b et a e bt bt bt e et se e e e besresb e e e enneneea 33

T 411 SRS 33
Technical charaCteristicS Of the FECEIVE .......ccuoieieeece e e 33
Maximum usable sensitivity (analogue, CONAUCLE) .........ccceiririeiriiieireeie e 33
(D= 1T 01l (o] PSPPSR TO TP URTURURPSURI 33
Method of measuring the SINAD FaliO........ccccieiieiee et teeeesneeenes 33
1001 T TP S O PRTURTURURPRRIN 34
Maximum usable sensitivity (analogue, field Strength) ........c.cocevee e 34
(D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 34
MEthod Of MEASUMEIMENT ..ottt b ettt e e bbbt et e b e seese e besbeeb e e e enneneea 34

T 411 RSOOSR 35
Maximum usable sensitivity (digital, CONAUCLE).........ccueiiiirieirireeree e 35
D= {411 (o] o RSOOSR 35
MEthOOS Of MEBSUFEMENT ... .ottt sttt sttt e e beseesbesseeneeneeseesbesneeseeneenseneens 35
Method of measurement with continUOUS Dit SErEAMS.........cccoiiiiiieiee e 35
Method of measurement With MESSAgES........cccuiiiiiireeee ettt eb e e e ene 36
1001 TP TP T YU PRURURURPRIRIN 36
Maximum usable sensitivity (digital, field Strength) ... el e e e e 37
D= 1T 0Tl (o) PR USRS P RSSO TP URURURUSSI 37
Method Of MEASUrEMENT ........coiiiiiiie e ettt se g Ei e s Ea et be ke sbe s e e e sbesee e e sbesaesbe e e enneneeas 37
GENETEL ... e T et B h e ettt et b e nee 37
Method of measurement with continUOUS DIftStrEamMS. .. i e 37
Method of Mmeasurement With MESSA0ES.. 5% ...veviveeaihie s it sttt sb e sr e e b b e ese b seebe e nnenens 38

T 411 TR 8 S S T SN < SRRSO 39
Adjacent Channel SELECHIVITY ... T 8 e ettt e bt e e bt b e ne s 40
D= {011 (] o P o S O ST 40
Method Of MEASUrEMENT ... ot e L ettt s e e e be s resbe e e eneeneen 40
GENETEL ... e ket et b et h et e bbb ettt e e R R e benae b e e nnennen 40
Method Of measuremMENt (ANAlOQUE) . .. i e esee e eteeee et e et ste e see e e e s e e re e te e e estesraesraesreesaeas 40
Method of measurement (digital with:-continuous bit Stream)...........cccceveeievenere e 41
Method of measurement With fESSAgES........coiveii e nrees 42
101 T e SO TSP PO PRURURURPRTIN 43
SPUIIOUS FESPONSE FEJECTION. ... et it eeteenteetesteseeseeseesseesseeseesseesseaseesseesseesseesseaseaneessessseenseanseenseessesssessenssens 43
DEfINITION. ... ettt e et e st e s e e s ae e sae e beereeaeeebeeebeeebe e beebeenteenresneeeaes 43
Method Of MEASUMEIMENT .......ooiiie ettt et e s ae s besaeese e e eneeseeseeseesneeseeneenseseens 43
Introduction to the method of MEASUFEMENL...........ccooiiriii e 43
Method of search over the "limited freqUENCY FaNGE" ........coorriririeere e 44
Method of measurement (ANAIOGUE) ...........oi ettt ebesb e e bt sbe e b sreseenea 44
Method of measurement (digital with continuOUS bit StFEaMS) .........cccevceeieeveeve e 45
Method of measurement (digital With MESSAGES) ........cceceerierieiiee e 46
1101 TP PP U O PRURTURURPRTIN 46
INtermodulation rESPONSE FEJECLION ......cc.eeiiiee e ceeete e ete e see e se et e e sae e e e e e e sreeste e be e teeseesseesseeseensennennnes 47
(D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 47
MEthod Of MEASUMEIMENT ..ottt b et e e bbbt b et e e e seesn e besaesbe e e enneneea 47
Method of measurement (ANAIOGUE) ..........oi ettt b bbb eb e b e bbb e seeneas 47
Method of measurement (digital with continUOUS bit Stream).........cccoveerireiiiinene e 48
Method of measurement With MESSAgES........cccuiriirireiee ettt eb e e ene 48
iMoottt et e e e eae e et e e be e be e be e teeaaesheeaheeaheebeereeateeaeeaheeabeeabeeateeteereenreeaes 50
BIOCKING OF AESENSILIZALION ......cveeieeeet ettt bbbttt eb e 50
D= {411 (1] o RSOOSR RRPRRR 50
MEthod Of MEASUMEIMENT ..ottt b et e e bbbt b et e e e seesn e besaesbe e e enneneea 50
Method of measurement (ANAIOGUE) ..........eeieeieeri et se et ae e e e sre e re e be e e sraesnaesreeseeas 50
Method of measurement (digital with continuous bit Stream)..........ccccevce e veeseece e 50
Method of measurement With MESSAQES.........coiviii i nrees 51

T 3 SO STRSPS 52
T 01U Y =T [ = 1o LSS 52

ETSI


�'(���ۏ�rI�����*2��a!�@4?#:#��%�wL�=E����������{�k��]�/��~l��я�\ۂ#��~3�N����G�r����7�I�	;vP�d1�Q����YP��r2�S��{_

6 Draft ETSI EN 301 166 V2.1.0 (2015-12)

89.1 (D= 1T 0Tl (o) PO TSP PR O TP URTUPURURRI 52
8.9.2 MELhOAS Of MEASUMEMENT ..ottt b et e b bbbt e ae e e e e e besaesbe e e enneneea 52
8.9.2.1 Method of measuring the power level in a specified load (clause 8.9.1 @) ...c.cccevvevveceecivvieseeceenn 52
8.9.2.2 Method of measuring the effective radiated power (clause 8.9.1 D)) .....cceovevvevv i, 53
8.9.2.3 Method of measuring the effective radiated power (Clause 8.9.1 C)) ...occvvvveveervecir e 54
8.9.3 1001 T TP T PO PRTURTURURPRPIN 54
8.10 CO-CANNEL FEJECHION. ...ttt b et bbbt bbbt b e b e bt s b et b et e b e ne et e b e et eb e e 54
8.10.0 (€71 PR 54
8.10.1 D=, 11 a1 o) o P RRSRRN 55
8.10.2 MEthOOS Of MEBSUIEMENT ... .ottt et e e st e s ae s aeeaeese e e e e eeseeseesaeeseeneenseneens 55
8.10.2.1 Method of measurement (ANAIOGUE) ...........ooeuiririeeie ettt b e bbb e b e ebe e seenens 55
8.10.2.2 Method of measurement (digital with continuOus bit Stream)..........cccceveeveeveece s 55
8.10.2.3 Method of measurement With MESSAQES.........ocviii it neees 56
8.10.3 I 3T ST STSPS 57
9 (DU o = Qe o == (o] o TSRS 57
9.1 Receiver desensitization (with simultaneous transmission and reception) ...........coveeerereeereneseseeseseeenees 57
911 D=, 11 0T o) o O RSS 57
9.1.2 MEthOOS Of MEBSUIEMENT...... .ot sttt ettt e s e besae et e s aeeseeneeseesbeseeeseeneenseneens 58
9121 Desensitization measured with anal ogue MOAUIBLION ...........couerieiriirieerieeeseee e 58
91211 Method of measurement when the equipment has aduplex filter ... 58
91212 Method of measurement when the equipment has to operate with two antennas............cccccccveene. 59
9122 Desensitization measured with continUOUS DIt SIFEAMS..........ceeiiiiiie i 60
9.1.221 Method of measurement when the equipment<has a duplex filtersi......ccoveeeeciece e 60
9.1.2.2.2 Method of measurement when the equipment has to operate With two antennas.............ccccceeueeee. 61
9.1.2.3 Desensitization Measured With MESSA0ES. ... reeuriiereerieeriagiit st seeesseesseesseessesseesseessesssesssesesssesssees 62
9.1.23.1 Method of measurement when the equipment has a duplex-filter ..o veciie s 62
91232 Method of measurement when theiéguipment has to.operate with two antennas............cccceceveeene. 63
9.1.3 0 T T O P RRRN 64
9.2 Receiver spurious response rejection (with simultaneeus transmission and reception) ........c.ccecvveeeeeeeeereeene. 64
9.21 D=, 11 01T (o) o U e U s i OSSR 64
9.2.2 Method Of MEASUrEMENT ...l e B i e e e 5t ee e emeereeseestesueesee e eneeseeseesaesaeeseeneeneeseeseeseesnesseeneensenenns 64
9.2.3 0 T T P RRSN 68
10  Testing for compliance with technical rEQUIFEIIBNES.........cccririeieieieieeres s 68
10.1 Test conditions, power supply and ambient tEMPEratUrES...........c.vcvereerieie e 68
10.2 Interpretation Of the MEASUrEMENE FESUIIS A ... .vi ettt e e et e e reeneeeeeeneeenes 68
Annex A (normative): Relationship-between the present document and the essential
requirements of Directive 2014/53/EU ........ccoovveeceieeieiece e 70
Annex B (normative): Radiated MeasUr €MENT..........ccoi ittt 72
B.1 Test sitesand general arrangements for measurements involving the use of radiated fields................. 72
B.1.0 LT 07 PSSP 72
B.1.1 ANECNOIC ChAIMDET ...ttt e et e aeeae e e et e beseeebesneeneeneensees 72
B.1.2 Anechoic chamber with aconductive ground PLane. ... 73
B.1.3 OPEN ArEaTESE SITE (OATS) .ottt sttt b et b e et b e et b e s et b e e bt e b et e ae b e se et sb e s e et ebenre s 74
B.1.4 =S 1= 0] 0 TSR TR PRSP 75
B.1.5 SUDSHTULTION BINEEIMNEL. ...ttt b et e e bbbt b e e st e s e e ae e b e e bt eheebe s bt ehe e e e s e nbesbeebesneenee e annas 75
B.1.6 V= ST T 0T 1= 1 ST 76
B.2 Guidance on the use Of radiation tESt SITES.........ccririiiierere e 76
B.2.0 LT 07 PSSP 76
B.2.1 Verification Of tNETESE SITE .. .ottt et e et e teseesbesneene e e eneees 76
B.2.2 Preparation Of ThE EUT .......o.iiiiert ettt b bbb et b bt nbenn et 76
B.2.3 POWES SUPPITESTO TNE EUT ...ttt b et nb bt 76
B.2.4 Volume control setting for analogue SPEECH tESES .......co.iiieiiieireee e 76
B.2.5 L 10 TS =" o 4 SR 77
B.2.6 S (= 0= 0= = 1) o SRS 77
TG T @ o W o [T aTo o) IR o 0= KSR 78
B.3.0 LT 07 PSSP 78
B.3.1 D= =R [0 7= SO PSR PROR 78

ETSI


�����m7��ў"�J�#����˻���g��#�'���F�-�KY��D^<sQ�{�����R�7	��OvC�ʱ|?e(װ1�q����m��F��ʃ��e��;D��� �♅�y�����߄T��6

7 Draft ETSI EN 301 166 V2.1.0 (2015-12)

B.3.2 SPeeCh and @NAlOQUE SIONAIS ......eciieieiie ettt e e e st e st e e teesteeeesaeesaeesaeenseenseenteeneeeneesneesreas 78
B.3.2.0 GBINENEL ...t h b h e h e E R AR Rt R £ E e R e R Rt Rt Rt eh e et e b e b eheeRe et eneenennas 78
B.3.2.1 ACOUSLIC COUPIEN UESCIIPLION. ... ecuteeeieeie ettt rte et e et e e s e sreesreese et e eneenseenteeneeensensennnaeseens 78
B.3.2.2 105 1= 1o TP PSP U SPR PSPPI 78
Annex C (nor mative): Spectrum analyser SPECITICAtiON .........cccevrerireririesee e 79
Annex D (nor mative): Specification for measurement filter ... 80
D.1  MEBSUIEIMENTE FIITEN ...ttt b bbb e et b b b nn s 80
Annex E (informative): ChangGE HISIOIY ..o 82
[ 1S 0] Y PSSRSO 83

ETSI


���!"��I���l����W���F�꼩����=t}�����7GO���r�a$���9�ؘ�,*�8~*
���d��w��r"7T���fr�����|���	���w��Mo>=�iDz���[u�(Y�

8 Draft ETSI EN 301 166 V2.1.0 (2015-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential 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 ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://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 draft Harmonised European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM), and is now submitted for the combined Public Enquiry and Vote
phase of the ETSI standards EN Approval Procedure.

The present document has been prepared in reply to the Commission's standardisation request Commission
Implementing Decision C(2015) 5376 final of 04.08.2015 to provide a means of conforming to the essential
requirements of Directive 2014/053/EU on the harmonisation of the laws of the Member States relating to the making
available on the market of radio equipment.

Once the present document is cited in the Official Journal of the European Union-under that Directive, compliance with
the normative clauses of the present document given in table-A.Lconfers, within.the limits of the scope of the present
document, a presumption of conformity with the correspending-essential reguirements of that Directive, and associated
EFTA regulations.

Proposed national-trangposition dates

Date of latest announcement of this ENy(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): 18 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 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 allowed 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 usein the land mobile service, operating on radio frequencies
between 30 MHz and 3 GHz, with narrow channel separations (CSP) (less than 10 kHz) and intended for speech and/or
data. It isthe intention of the present document to cover any Channel Bandwidths (CBW) permitted by National
Administrations for such systems, e.g. 6,25 kHz.

Table 1: Radiocommunications service frequency bands

Radiocommunications service frequency bands
Transmit 30 MHz to 3 000 MHz
Receive 30 MHz to 3 000 MHz

In the present document different requirements are given for the different radio frequency bands, environmental
conditions and types of egquipment where appropriate.

In the present document, data transmission systems are defined as systems which transmit and/or receive data and/or
digitized voice. The equipment comprises a transmitter and associated encoder and modulator and/or a receiver and
associated demodulator and decoder.

The present document covers equipment which may use constant envelope or non-constant envelope modulation.
The types of equipment covered by the present document are asfollows:

- base station:  equipment fitted with antenna connector;

- mobile station: equipment fitted with antenna'connéctor.
Handportable stations:

a) either fitted with an antenna connector; or

b)  without an external antenna connector but fitted with'a permanent internal or atemporary internal 50 Q RF
connector which allows access to the transmifter-output and the receiver input.

Handportable station equipment without an externaler internal Radio Frequency (RF) connector and without the
possibility of having atemporary internal 50.€ RF connector is not covered by the present document.

The present document contains requirementsto demonstrate that ... Radio equipment shall be so constructed that it both
effectively uses and supports the efficient use of radio spectrumin order to avoid harmful interference" and that "....radio
equipment supports certain features ensuring access to emergency services' [i.3].

In addition to the present document, other ENs (e.g. ETSI EN 301 489-1 [i.4] and ETSI EN 301 489-5 [i.5]) that specify
technical requirementsin respect of essential requirements under the Radio Equipment Directive [i.3], 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 location 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.
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The following referenced documents are necessary for the application of the present document.

(1]

[2]
(3]

[4]
(5]

2.2

ANSI C63.5 (2006): "Electromagnetic Compatibility - Radiated Emission Measurementsin
Electromagnetic Interference (EMI) Control - Calibration and Qualification of Antennas (9 kHz to
40 GHz)".

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

IEC 60489-3 (1988): "M ethods of measurement for radio equipment used in the mobile services.
Part 3: Receivers for A3E or F3E emissions’, appendix F.

Recommendation I TU-R SM.329-12 (09-2012): "Unwanted emissionsin the spurious domain".

Recommendation ITU-T O.41 (10-1994): "Psophometer for use on telephone-type circuits”.

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 the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

[i.3]

NOTE:

[i.4]

[i.5]

[i.6]

[i.8]

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

ETSI TR 102 273 (V1.2.1) (@l parts): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Improvement on\Radiated M ethods of M easurement (using test site) and evaluation of the
corresponding measurement uncertainties':

Directive 2014/53/EU of the EurgpeanParliament and of the Council of 16 April 2014 on the
harmonisation of the laws of theMember 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.

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

ETSI EN 301 489-5: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services; Part 5: Specific
conditions for Private land Mobile Radio (PMR) and ancillary equipment (speech and
non-speech)".

ECC/DEC/(15)05: "The harmonised frequency range 446.0-446.2 MHz, technical characteristics,
exemption from individual licensing and free carriage and use of analogue and digital PMR 446
applications'.

Commission Implementing Decision C(2015) 5376 final of 04.08.2015: Commission
Implementing Decision 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".
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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 and alter nate channels:
. adjacent channels are those two channels offset from the wanted channel by the channel spacing

e  alternate channels are those two channels offset from the wanted channel by double the channel spacing

A f,
- > < >t p o > < »>
Lower Lower Wanted Upper Upper
Alternate Adjacent Channel Adjacent Alternate

Figure 1: Adjacent’and altermate channel definitions

audio frequency input socket: socket normally intended far connection to a microphone for the purpose of voice
transmission

NOTE: Insome cases, this socket could be expected to be used for the input of an audio sub-carrier, modulated to
carry data, such as FFSK.

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 sent over the radio channel

NOTE: A constant number of useful bits are always sent together with the corresponding redundancy bits.
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
facilities socket: any socket intended for purposes other than the transmission of voice

NOTE 1: The purpose of the socket and required input signals are specified by the supplier.

NOTE 2: The audio frequency input socket and the facilities socket may be the same physical socket in some
implementations.
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handportable station: equipment either fitted with an antenna connector or an 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 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.

Listen Before Transmit mode (L BT): monitoring mode in which the RF channel is checked for activity before
transmitting

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

necessary bandwidth: 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: See Recommendation ITU-R SM.329-12 [4].

packet: one block or a contiguous stream of blocks sent by one (logical) transmitter to one particular receiver or one
particular group of receivers

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: A session corresponds to a complete interactive procedure forinterchanging 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 (sr): maximum frequency range, as.specified by the:supplier, over which the receiver or the
transmitter can be operated within the alignment range without reprogramming or realignment

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

window: set of inter-related transmissions which may belimited 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:

dB decibel

dBm dB relativeto 1 mwW

dBuv dB relativeto 1 uVv

fe Channel centre frequency

fig 1% intermediate frequency

fi2 an intermediate frequency

fin nth intermediate frequency

flo Local oscillator frequency

M1, M2, etc names of test signals defined in clause 6.1
PR rms power

PX Maximum power

vVmin Minimum extreme test voltage
Vmax Maximum extreme test voltage
Tmin Minimum extreme test temperature
Tmax Maximum extreme test temperature
A wavelength
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3.3 Abbreviations

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

ac aternating current
Bit Binary digit
CBW Channel BandWidth
CEPT European Conference of Postal and Telecommunications Administrations
CsP Channel SeParation
Cw Continuous Wave
dc direct current
EC European Community
EFTA European Free Trade Association
EMC ElectroMagnetic Compatibility
emf electromotive force
EUT Equipment Under Test
FFSK Fast Frequency Shift Keying
GMSK Gaussian Minimum Shift Keying
IEC International Electrotechnical Commission
IF Intermediate Frequency
ITU-R International Telecommunication Union - Radiocommunication Standardization Sector
ITU-T International Telecommunication Union - Telecommunication Standardization Sector
LBT Listen Before Transmit
OATS Open Area Test Site
PEP Peak Envelope Power
PMR Professional Mobile Radio
PTT Push To Talk
RBW Resolution BandWith
RF Radio Frequency
rms root mean square
SINAD (signal + noise + distortien)/(noise + distortion)
s switching range
TX Transmitter
VSWR Voltage Standing Wave Radio
4 General
4.1 Testing

4.1.0 Presentation of equipment for testing purposes

Technical documentation and operating manuals, sufficient to make the test, shall be supplied. 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.3].

Guidance on the presentation of equipment isalso givenin ETSI EN 300 793 [i.8].
4.1.1 Choice of model for testing
4.1.1.0 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.
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