ETS| EN 301 502 V9.2.1 (2010-10)

Harmonized European Standard (Telecommunications series)

Global System for Mobile communications (GSM);
Harmonized EN for Base Station Equipment
covering the essential requirements

of article 3.2 of the R&TTE Directive

D




2 ETSI EN 301 502 V9.2.1 (2010-10)

Reference
REN/MSG-00005

Keywords
GSM

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

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

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2010.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered
for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.
LTE™ is a Trade Mark of ETSI currently being 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


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI EN 301 502 V9.2.1 (2010-10)

Contents
INtellectual Property RIGNES.... ..ottt bbb renn e 7
0 Yo (o SRS 7
gLl [N o1 o o [OOSR 7
1 o010 PR 8
2 L= £ 101 S 8
21 NOFMEBLIVE FEFEIEINCES ......cueitiiteite ettt sttt ettt e e s et b e s bt eb e st e st e e e s e b e sh e eb e s bt ebeeaeen s e bese e besaeebenaeennennens 8
2.2 INFOrMELIVE FEFEIENCES...... ittt bbbt h e h et b e s e e b e s bt s a e se e e et eheebesaeene e e enrees 10
3 Definitions and @DDreVIaLiONS...........coveieiririeses ettt sr e b e 10
31 D= T T (0] 1P 10
3.2 F Y o] 1= V7= 0] 1P 12
4 Technical requirements SPECITICALIONS ........ccveriiririeier et nr e 13
4.1 ENVIFONMENTAl PrOfilE... .. ittt b e bbb e ens 13
4.2 CONfOrMANCE FEQUITEIMIENES .......eeceieeteeteesteeteeteseesseeseeesaeesteeteesseessesseesseesseeteesseansesseesseesseaseanseansensensseessenssens 13
42.1 Koo LU= 1) = oot = o S 14
4211 (D= 1] o] o TP S O PTURURPRRRPIN 14
4212 03 PSPPSR 14
4213 (@00]41 0] 1172100 S O YU ORTPRTPRRSUSOPIN 15
422 Mean transMitted RF Carfier POWEY ..........oceeiiieiiieieeiesie e steeseeesteesaeeaesaeesseesseeteestesseessaesseenseesesnsesneesnns 15
4221 [ 11 a1 o o S SRSUSN 15
4222 [T 0 OSSPSR 15
4223 (@010 17T Lo OSSPSR 16
4.2.3 Transmitted RF Carrier POWES VEISUS TIME. .....couiiiiiiiiiiiet ettt 16
4231 [0 11 a1 o o USRS 16
4232 Limit....ccovreer A MEMC LA I RO I N LW e 16
4.2.33 (@00]41 0] 1107210 [or TSSO TP URTPRPRUSUSIN 19
4.2.4 F o 0= o e 7= 1= I o0 1 S 19
4241 Spectrum due to modulation and wideband NOISE...........cceoi i 20
424.1.1 DeliRitioniasda/iotci/iod aoOd TOueeemads 02 R4edR.3d Qe 1 a5 arhotaivernd Gl w5 0 DaasOu 20
42412 03 TSR 20
42413 (O0 100 7= o USSR 22
4.2.4.2 SWItChiNg traNSIENES SPECIIUM.......ecuiitiiitiitie ettt bbb e 22
42421 [ =, 1 01 o o PSS 22
42422 03 TSR 22
42423 (O0 100 7= o USRS 22
425 Spurious emissions from the transmitter antenna CONNECLON ...........c.ciirereriieireee s 22
425.1 Conducted spurious emissions from the transmitter antenna connector, inside the BT S transmit

DBING. ...t b b e et et b e Rt R et et beehe b e e neneen 22
42511 [ 1T Lo ISR 22
42512 03 TSR 22
42513 CONFOMMAINCE ... .ttt b et e et et b e bt e h e e ae e e e b e ee e eb e s bt eb e e aeeae e eeneeabesbeebeeneennennens 22
4252 Conducted spurious emissions from the transmitter antenna connector, outside the BTS transmit

o7 USRS 22
42521 [ =, 1 01 o o PSS 23
42522 03 TSR 23
42523 (O0 100 7= o USSR 24
4253 Conducted spurious emissions from the transmitter antenna connector, in 3G bands outside the

BTSIranSMIt DANG ........ooeiieieieeeee e bbb b bt e e e bbb e e s 24
42531 [ 1T Lo TR 24
42532 03 TSR 24
42533 CONFOMMAICE ...ttt ettt s e e bt bt bt e ae e e e b e se e e b e s bt eb e e aeens e eenseabesbeebeeneenneeens 24
4.2.6 INtermMOdul atiON GEEENUBEION ........cveieeeiieiiee ettt b ettt b bbb e e e e e e e sn e besaesbe s e enneneens 24
4.2.6.1 (D= 1] o] o TP S O PTURURPRRRPIN 24
426.2 0 T SO PRSR 24

ETSI



4 ETSI EN 301 502 V9.2.1 (2010-10)

426.2.1 For al BTSsexcept MUItICAITIEr BTS........ociicieiee ettt e 24
4.2.6.2.2 FOI MUITICAITIEN BTS ...ttt ettt e b bbbt sbesb e saeeae e e e 25
4.2.6.3 (@00]41 0] 1107210 [or TSSO TP URTPRPRUSUSIN 25
4.2.7 Intra Base Station System intermodul ation attenUaLioN .............cccevveriecir e e 25
4.2.7.1 (D= 1] o] o TP S O PTURURPRRRPIN 25
4272 03 TP PTOSPRPPRN 25
42721 For all BTSsexcept MUItICAITIEr BT S ... ..ot 25
42722 FOr MUILICAITIEr BTS ...ttt et et b e et s e s ae e s beebe e be e beeteennesnneeans 25
4.2.7.3 CONFOIMBINCE. ......ecuviceiietieetee ettt ettt et e st e et e s te e s be e beeabeeateeaeeeseesbeesbeesteenseensesneesaeeaseenbeenseensesssesteesseesens 25
4.2.8 Wideband noise and intra BSS intermodulation attenuation in multicarrier operation...........c.ccccvceveerene. 25
4281 (D1 {111 (1] ISP 25
4282 03 PSPPSR 26
4.2.9 Static Reference SENSIIVILY LEVEL .......oc.oieecec et sreenreenne e 27
4.29.1 (D= 1] o] o TP S O PTURURPRRRPIN 27
4292 03 PSPPSR 27
4.29.3 (@004 0] 11072100 S TP URTPRPRRSUSOPIN 30
4.2.10 Multipath Reference SENSItIVILY LEVEL .......c.oooi ittt se e 30
4.2.10.1 (D1 111 (1] OSSPSR 30
4.2.10.2 N0 3 PP PTORRSTTSRPRN 30
4.2.10.3 CONFOMMAINCE. ... .eeteeitiecte ettt ettt e e e e s e e s teesbeeabeeaseeaseeteeebe e teenbeessesaeesaeesaeesseenseensesasesseesseensens 37
4211 REfErenCe INTEIfEIrENCE LEVEL ...ttt et ettt e st e e be e beenresaneenes 37
42111 (D1 {111 (1] OSSPSR PRSS 37
42112 N0 3 PP PTORRSTTSRPRN 38
4.2.11.3 CONTOMMAICE. ... e ettt sttt b e h et e e se bt sh e e bt e bt ea e e e e s e beseeeb e s heeheeae e s e beseenbesbeebeeneennenen 51
4212 = Lol (] o O == ok = = ot P 51
42121 [ 11411 Lo o ORI 51
42122 00 ST SRPTOSPRPPRN 51
421221 2 oo (1 o 51
421222 SPUITOUS FESDONSE. ...ecuteeutieuiesseesieesseesseesteesseesteassssssesseesseesseesssenssanseassasssesseessenssennsesnsnsnnsssnnsseensennsenns 52
4.2.12.3 CONTOMMMAINCE. ... et cete ettt et e ete e et e et eebesaeeeteeeaeesteenseeasesaseeseeabaestesnteensesaeesaeesaeesseenteensesnsesseesseesens 52
42.13 INterMOdUlation CharaCLENTSHICS. ... .iiviiee ettt et e e st e s be e be et e e beenneenreens 52
42131 (D1 111 (1] I eSS UOPROR 52
4.2.13.2 03 PP TORUSTSRRRN 53
4.2.13.3 CONFOMMAINCE. ... .eetee ettt ettt e e e s e e s aeesbeeteeaseeaseeteeebeesteenbeessesseesaeesaeesseenseensesasesseessaessens 53
4.2.14 N AV S T o o] === o USSR 53
4.214.1 [ 11411 1o o ST SRPRN 53
4.2.14.2 00 SO STPSPTS RSP PRSN 53
4.2.14.3 (00101007 0 o =TSPTSRO SO UPTPRPRTPRRUSOIN 53
4.2.15 Spurious emissions from the receiver antenNa CONNECLON ..........c.eiveiieieieee e e 53
42151 [ 11411 Lo o ORI 53
4.2.15.2 [T 0 OSSPSR 54
4.2.15.3 CONFOMMAINCE. ... .ottt ettt ettt e e et e st e e s te e steebeeaseeaseeteeebeesbeenbeessesaeesaeesaeeaseenteensesasesseesreensens 54
4.2.16 Radiated SPUMTOUS EIMISSIONS.......c.veuiiteieeieeteriee ettt sttt et st et b et b e s e st b e e e bt bese bt e b e se et abese et ebennene e 54
4.2.16.1 (D1 {111 (1] OSSPSR 54
4.2.16.2 N0 0 TSRO 54
4.2.16.3 CONFOMMAINCE. ... .eeteeiteecte ettt ettt et e e et e s te e s teesbeebeeaseeaseebeeebe e beenbeessesaeesaeesaeesseenseenresasesseassaesens 54
5 Testing for compliance with technical reqUIreMENtS..........ccoieece e ieese e e 54
5.1 Environmental conditionS fOr tESHING ......ccoviiciiieiiiere et e et et reeeeeneeenes 54
5.2 Interpretation Of the MEASUrEMENE FESUITS .........cuiiieciereeie ettt e st e re e teeeeeneesneeenes 55
5.3 ESSential radio tESE SUITES.......ccuiiiiiie ettt sttt et e s s ae e s be et e s aeeeabeeaeesbeesbeesbeesreensesnneeans 56
531 M OTUIEEI ON @CCUIBICY ...+ eeve vttt ettt sttt ettt st e et b et b e e et b e s e et e b e s e e st e b e ss e bt e b e ne et nbenb et eb e b e 56
5311 S-S 0= SRR 56
5.3.1.2 TESE ENVITONIMIENE .....eeviiiteeteeie ettt e st et e et e et e et e et e e beesbe e beeasesaeesaeesaeesaeeaseenteesseeasasbeesbaessesnseensesneesans 57
532 Mean tranSMitted RF CAITIEr POWES .........ceiirieiriereeit sttt sttt b et b et st b e 57
5321 S-S 0= SRR 57
53.22 TESE ENVITONMENT ...ttt ettt et b e bt bbb e e et s b s bt eb et e s e e se e e e besbeebesneene e e ennen 58
533 Transmitted RF Carrier POWESN VEISUS LIME. .......cciiiieeeeieisiesteesieeesee e st e sreesteeaeseesneesseesseesesnsessanssaesenns 58
5331 QIS 0= L =SS 58
5332 TESE ENVITONMENT ...ttt ettt et b e bt bbb e e et s b s bt eb et e s e e se e e e besbeebesneene e e ennen 59
534 WX 00 g e 7= 1= I 010 1 USSR 59
534.1 Spectrum due to modulation and wideband NOISE..........ccvecv i 59

ETSI



5 ETSI EN 301 502 V9.2.1 (2010-10)

534.1.1 QLIS A= = =TSRSS 59
53412 TESE ENVIFONMENT ...ttt b et e et s a e bt es e e e b et e sr e e b e saeene e e ennas 60
5.34.2 SWItChiNg traNSIENES SPECITUM........eeceiecieeeeeee e e et e st et e e e e ee e sreesaeesseeseenseeneesneesseeseens 60
53421 QLIS A= = =TSRSS 60
53422 TESE ENVIFONMENT ...t b et e bbbt es e e e b et sr e e b e eaeene e e ennas 61
535 Spurious emissions from the transmitter antenNa CONNECTON ............c.vcveriereere e e se e eee e 62
535.1 Conducted spurious emissions from the transmitter antenna connector, inside the BT S transmit

0721110 IO OSSPSR USROS 62
53511 LIS 0 SRS 62
53512 TESE ENVIFONMIENE .....ooteeiiecie ettt ettt et e e s be e e be et e e beesbesaeesaeesaeesaeeseenseenseeneesseestnessens 62
5352 Conducted spurious emissions from the transmitter antenna connector, outside the BTS transmit

DBING. ... bt e et bRt R et et be bt b e e nne e 62
53521 All base stations except MUItICAITIEr BTS......c.oooie i 62
535.2.2 O Lo T L= gl TSRS 63
5.35.3 Conducted spurious emissions from the transmitter antenna connector, in 3G bands outside the

BTSranSMIt DANG ........oouiiiiiieieee e bbb b bt ne e b et sb e e e s 65
535.3.1 QLIS 0= = =TSSR 65
5.35.3.2 L= B =01V 1 (0] 00 11 o | SRS 66
5.3.6 INtermMOdUlatiON AEEENUBEION ........c.eieieeeeeereee ettt et e e st aesbesaeese e e eneeneeseeseesnesseeneenseneens 66
5.36.1 S-S 0= SRR 66
5.3.6.2 TESE ENVITONIMIENE .....cotiictieteeie ettt e st ete et e et e et e eteeebe e be e beeasesaeesaeesaeesaeesseenseesseeasesteebaestennsesnsesneesnes 68
537 Intra Base Station System intermodul ation atteNUALTON ...........cccoireiirireienesee e 68
5371 S-S 0 R 68
53.7.2 TESE ENVITONMENT ...ttt ettt et b e e bt e e e e e b e s bt b e et e st e se e e e besr e et e sneene e e ennen 69
538 Wideband noise and intra BSS intermodul ation attenuation in multicarrier operation............cc.cceceveveennen. 69
5381 QIS o= =SS 69
5382 TESE ENVITONMENT ...ttt e bbb bbb et e e e s e e bt s aeeb e e ae e s e e se e s e besee et e sneene e e ennan 71
5.3.9 Static reference SENSIIVILY TEVEL ... e e e sreenreenre e 71
5391 QIS 0= L =SS 71
5.39.2 TESE ENVITONMIENE .....eetieeteite e itecteeseesae e eteeste e st eaeeeaeeebeesteebeesseenssenaesaneeneeabeenseessesssasbeebaessennsesnsesneesnns 73
5.3.10 Multipath Reference SENSItiVIty LEVEL ..o e e 73
5.3.10.1 Testcase.............. LA Oz rr . B e a0 O R e e 73
5.3.10.2 TESE ENVITONMIENE ...ttt ettt ettt et et eeteesbe e beeabeeabeeasesbeesheesaeesseenseeaseeseeeseesteesbaesteensesnsesneesaes 78
5.3.11 Reference INtErferEnCe LEVE ...........oo ettt st e e e 78
53.11.1 1= 00 L= e OSSOSO 78
53.11.2 TESE ENVITONMENT ...ttt ettt bttt e et b ehe bt e sees e e se e e seeeb e s bt ehe e e e e e beshe et e e st ene e e enren 85
5.3.12 BlOCKING Char@Cte i SHICS ... eevieieeitesee e st e sttt ettt e stee st e e e te e testesseesaeesaeesseenseenseessessennseesaeseeseensenneennes 85
53.12.1 QIS 0z L SO 86
5.3.12.2 TESE ENVITONMENT ...ttt st b e s b bt ae et e se et e saeeb e s bt eh e e e e b et sb e et e nneene e e ennas 89
5.3.13 INtermMOodulation CharBCIEITSLICS. ... e . eeueeiereeie ettt bbbt se bbb e e e e 89
5.3.13.1 =S 0= TSR 89
5.3.13.2 TESE ENVITONMIENE ..ottt ettt ettt ettt e et e e te e e be e beeabeesbeeasesbeesbeesaeesseensesaseeseeeseesteesbaestensseensesneesnns 91
5314 E I BT o] (== To o F OSSP PE PSPPSR 91
5314.1 S-S 0= 3 TR 91
5.3.14.2 TESE ENVITONMIENE ..ottt ettt ettt et et s e e teeete e beeabeeabeeasesbeesaeesaeesseenseeaseeseeaseesteesbaestenssesnsesnnesans 92
5.3.15 Spurious emissions from the receiver antenna CONNECLON ...........c..ciierieeriereeereeee et neerens 92
53.15.1 QIS 0= L S S 93
5.3.15.2 TESE ENVITONMENT ...ttt bbbttt e se e e sae e bt s bt eh e e e e s e besb e et e sneene e e ennes 93
5.3.16 Radiated SPUIMOUS EMISSIONS......ccueiieieeieesteete et eteesseesteesteeteesessessseesseesaeesseanseasseaseesseessesssesssesssesnsssnsesnes 93
5.3.16.1 QIS o= L S SS 94
5.3.16.2 TESE ENVITONMENT ...ttt bbbttt e se e e sae e bt s bt eh e e e e s e besb e et e sneene e e ennes 95
Annex A (nor mative): HS Requirements and conformance Test specifications Table

(1S5 3 L I TSRS 96

Annex B (normative): General test conditionsand declarations............coceverereinienenenese e 98
B.1 Declaration By MANUFACTUIEY ...........cooiiiiiieieieie ettt sttt ae bt ne e 98
B.1.1 Output power and determination Of POWES CIaSS.........cccoiiiriiiieee e 98
B.1.2 SPECITIEd FIEOUENCY FANGE ...ttt ettt et b et b e bbbt b e et b e s et b et et b e et 98
B.1.3 FrEqQUENCY NOPPING ...t ettt ettt ettt b e b e e bt e et b b e b bbbt b e bt b e e e st bt e e bt b e e eb e b e e ens 99
B.14 R POWES CONMEION ...ttt ettt b bbbt h b s b b e bt b s b bt h bt e e bt b et et b e e e nb e e e nns 99

ETSI



6 ETSI EN 301 502 V9.2.1 (2010-10)

B.1.5 Downlink discontinuous tranSmiSSION (DT X) ...c..ecuecieieeesieseeseeseesee e seesseeseeeaeeseessaesseesseesessseesseessessenns 99
B.2 BT S CONfIQUIBLIONS........eeitiiiieiictieie sttt ee ettt st e e st e s e besteeatesbeeae e besaeesesbeensestesteensensesreensenneens 99
B.2.1 S o AV 0 YT T S 100
B.2.2 DUPDIEXENS ..ttt b bbbt b bt h e e e b4 E e R b E e bR bR bR R e Rt R Rt Rt een R ens 100
B.2.3 POWES SUPPIY OPLIONS ...ttt ettt b bbbkt b et b e e bt et b et e eb et e bt e enis 101
B.24 ANCIHTArY RE @MPIITIEIS. ...ttt sttt b e et b e et sb e e b b seebesbeneenea 101
B.2.5 BSS USINQ BNEENNALAITAYS ...ttt sttt ettt b et b st b e bt b e s e st s bt s e st s b e b eb e e st s bt s eseab e st eseenennennenis 101
B.2.6 BTS supporting 8-PSK MOTUIGLION.........c.eiuiiieiitirieiiite ettt et sb et b e e ebesneneeneas 103
B.2.7 BTS supporting additional modulations in EGPRS2...........cccviiiiiiieieenenee e 103
B.2.8 SUPPOITEA SYMDOI RELE.........cectieeiieieeeee et ste et e et e st e st e e e e etessaesseesaeesseenteenseessessaesseesseesseeseenseanes 103
B.2.9 ST oo To Ao I =T o gl N L 103
20220 O (VU= = g TS 103
Annex C (normative): TESE ENVIFONMENTS. ..ot nae e e 105
C.1  NOrmMal tESE ENVIFONMIENT ......cueitiiiiitirteriesieie ettt sttt ettt sbesbesbesbesbe e e s e e e e nsesbeseessenneneas 105
C.2  EXIreme teSt @NVIFONMENT.......coiiiiiiitiieeresie ettt st e bt e st et et e e e e e sesbesbeseesaenneneas 105
c21 EXIrEME LEIMPEIGEUNE ...t et a e s ae e s e e e s e s e e e saees 106
LR T V| o] = 1 o o ST 106
(O 0 Y= =T o] o ST 106
Annex D (informative): The EN titlein the official languages.........ccocevvreerineere e, 107
Annex E (informative): Bibliography ......ooeee s 108
[ T (o U P U PPURTRTR 109

ETSI



7 ETSI EN 301 502 V9.2.1 (2010-10)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Harmonized European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Mobile Standards Group (MSG).

The present document has been produced by ETSI in response to a mandate from the European Commission issued
under Council Directive 98/34/EC [i.1] (as amended) laying down a procedure for the provision of information in the
field of technical standards and regulations.

The present document is intended to become a Harmonized Standard, the reference of which will be published in the
Official Journal of the European Communities referencing the Directive 1999/5/EC [i.2] of the European Parliament
and of the Council of 9 March 1999 on radio equipment and telecommunications terminal equipment and the mutual
recognition of their conformity ("the R& TTE Directive").

The requirements relevant to Directive 1999/5/EC [i.2] are summarized in annex A.

National transposition dates

Date of adoption of this EN: 19 October 2010
Date of latest announcement of this EN (doa): 31 January 2011
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 July 2011
Date of withdrawal of any conflicting National Standard (dow): 31 July 2012
Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover all radio and telecommunications terminal equipment within the scope of the R& TTE Directive. The modular
structure is shown in EG 201 399 [i.3].

Figure 1: Void
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