ETS| TS 136 101 V8.3.0 (2008-11)

Technical Specification

LTE;

Evolved Universal Terrestrial Radio Access (E-UTRA);
User Equipment (UE) radio transmission and reception
(B3GPP TS 36.101 version 8.3.0 Release 8)

A

Ite.

D




3GPP TS 36.101 version 8.3.0 Release 8 1 ETSI TS 136 101 Vv8.3.0 (2008-11)

Reference
RTS/TSGR-0436101v830

Keywords
LTE

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 2008.
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.

ETSI


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

3GPP TS 36.101 version 8.3.0 Release 8 2 ETSI TS 136 101 Vv8.3.0 (2008-11)

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 Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

ETSI


http://webapp.etsi.org/IPR/home.asp
http://webapp.etsi.org/key/queryform.asp

3GPP TS 36.101 version 8.3.0 Release 8 3 ETSI TS 136 101 Vv8.3.0 (2008-11)

Contents

INtellectual Property RIGNES.... ..ottt b e b b nenn e 2
0 Yo (o SRS 2
0= 11 o OSSR 7
1 o010 PR 8
2 L= £ 101 S 8
3 Definitions, symbols and abbreviations ............cceeiiiiiie e 8
31 DIEFINITIONS. ....c.eeeee ettt b e bRt R R R et R et R e R r e 8
3.2 Y 1210 S 9
3.3 F Y o] 1= V7= 0] S 10
4 LT 0T - | S 11
4.1 Rel ationship between minimum requirements and test reqUIireMENtS ..o 11
4.2 Applicability of minimMUM FEQUIFEIMENTS ........ocviiriiieicrtieet sttt et sb e 11
5 Freguency bands and channel arrangemeNt..............oooe i 11
51 LCT 1< - TSPV P TSP 11
5.2 (=0 (11000 7= 10 LT 11
5.3 TX-RX frEQUENCY SEPAIALION. .....cviieeueiteieeieete sttt ettt et b e et b e et b e st ae b se e e b e s b e e ebesrennenen 12
54 ChannEl BITANGEMENT ..ottt bbb et b e se st b e e e ae b e s e et b e s bt eb e b 12
54.1 CRANNE] SPACING ..+t eveueeterteeet ettt ettt eb et b et s bt eb e e et eb e s b et ebese e e e b e se et ebesb e e ebesbe e ebesbeneenenbennenea 12
54.2 Channel DANAWITEN ..ottt st e et e e et e seesre s e enee e eneas 12
5421 Channel bandwidths per operating Dand ..o 13
54.22 Yo RS 14
543 CRBNNEL TASEEN ...ttt r e et r e et r e se et r e se et r e sr e e r e s e e e erenreseenenrennenen 14
54.4 Carrier frequency and EARFCN ... ..ottt st et eenae s e teeteeaesneeenes 14
545 VOI0 1t teeeeeeeEEEeEE R R AR R R R R R R Rt e R Rt R R e E et 15
6 TraNSMITEEr CNAIrACLENISHICS .....eeveeeiieieie ettt sttt ettt st b e e nes 16
6.1 LT 0T PSSR 16
6.2 TEANSIMIT POWES ...ttt sttt ettt ettt b et eb bt eb e b e eb e sh e e eb e e b e e eb e e E e e eb e e b e e eb e s b e e eb e s e e e eb e sb e e eb e sbensebeebeneenens 16
6.2.1 1Yo OSSO 16
6.2.2 UE Maximum OULPUL POWET ........couiieiertieetirieeetest ettt s st s s s e es s s st ss s ese b ns s nnene e 16
6.2.3 UE Maximum Output power for modulation / channel bandwidth............c.cccooeriininiiiincieeee 17
6.3 OULPUL POWES YNAIMICS......ecuveeueeeeeesteeteeieetestesseesseeseeesseeseasseasseaseasseesseesseassessessseesseesseesseenssenseensessssssenssenssens 18
6.3.1 POWEY CONMEIOL ...ttt e st se et R e b R et e e ne et renr et r e n e 18
6.3.1.1.1 MiNIMUM FEQUITEIMENT ......veeiieieeie e see st st steeste e e e e e e s e e se e te e seeseesneessaesseesseesseeseenseensessannsenssenssnnn 19
6.3.2 MINIMUM QUEPUL POWE .....eeuteeeieeiesieeseesteesteesteeteeseessaesseesseessessesssessessssesseasseesseensesssessssssesssensennsesnsssnsesnes 19
6.3.2.1 MiNEMUM FEQUITEIMENT .....c.veeteeieeieeie sttt e st ste e et e e e s et e te e teesteetesseesseesseesseesseenseenseeneenseesseessnns 19
6.3.3 TranSMIt ON/JOFF POWEN .......ccueeiieeiieeiesteseeseesteesteeseesseesseesseesteassesseesteeseassesseesseesseesseeseanseensesssnssenssenssens 19
6.3.3.1 TEANSIMIT OFF POWET ..ottt ettt b ettt h bt b e e h b e b e st e b e b e ae e he e b e e e bt eb e b st ebe b e 19
6.3.3.1.1 MNTMUM FEQUITEMENT ...ttt sttt sttt e et e e eb e sb et b e sb e e ebesb e e ebesae e ebesnenenens 19
6.4 Control and mMOonitoriNg FUNCHIONS ......c.coiiiiiieiee bbb et 20
6.4.1 Out-of-synchronization handling Of OULPUL POWES ...........coeeiiirieirereeere et neenea 20
6.5 TranNSMIt SIGNAL QUEBITTY ..ottt ettt b ettt b e bt b e b e bt e et eb e s b e e eb e s b e e ebeerennenens 20
6.5.1 S 0[S 00RO PR RSTRPTR 20
6.5.2 TranSMIit MOTUIBLION.......c.veeeuireeieririee e r et r et r e n et nr e ne s 20
6.5.2.1 Error VEeCtor MagnitUE..........c.ueeieiie ettt ettt st s sneesneeteenteeneesnaenneesseensenn 20
6.5.2.1.1 MiNEMUM FEQUITEIMIENT ........eeeieeeie et ste et eee e et e st e e e e e estesaeesseesreesseenseensesssessaesseenseenseensenneesnns 20
6.5.2.2 1@ o041 07] < 0| PRSPPI 20
6.5.2.2.1 MiNEMUM FEQUITEIMEINES .....veeeveeeie e see st ste et te et e e e te e teetesseesseesse e teenteentesseesaaesseenseensesnnnsnns 21
6.5.2.3 T o= o =0 0TS o R 21
6.5.23.1 MNTMUM FEOQUITEMENTS ...ttt ettt ettt ettt b e b et bbbt s bt s b e enis 21
6.6 OULPUL RF SPECIIUM EIMIESSIONS. ...ttt ittt sttt sttt sttt sttt eb e et b e e et b e et b e s et bese et e b e st et ebenneneeee 22
6.6.1 OccUPIEd DANAWIALN ...ttt ettt b e bbb et b e b e eere 23
6.6.2 (@78 o 7= g o =0 0TS oo OSSR 23

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 4 ETSI TS 136 101 Vv8.3.0 (2008-11)

6.6.2.1 SPECLIUM EMISSION MBSK ....veeuvieueeeeeeeteesteeeeteeeeseeseesaeesseeseesseassesseesseesseesseassessessseesseenseensesssessenssenssees 23
6.6.2.1.1 MiNEMUM FEQUITEIMIENT ........eeieeie e see st ste e e et e st e e e e e e stesaeesseesreesseenteenseessessaesseensennseensenneesnns 23
6.6.2.2 Additional SPectrum EMiSSION IMBSK.........cciiiieiieieeieesieeeeeeeseeseeteetesseeseestesssesssessasssessseesseessesnsenns 24
6.6.2.2.1 Minimum requirement (network signalled value "NS _03") ......ccccocveiricieieecieseesees e 24
6.6.2.2.2 Minimum requirement (network signalled value "NS _04") ......coooveeiecieeeeeseeseeree e 24
6.6.2.2.3 Minimum requirement (network signalled value "NS _06") .......ccccvevvrieinersieseeseesee e 25
6.6.2.3 Adjacent Channel Leakage RaLiO.........coereeiiirieiiieieeie ettt 25
6.6.2.3.1 Minimum requiremMent E-UTRA ..ot 26
6.6.2.3.2 Minimum requIireMENtS UTRA ..ottt bbbt sb e ens 26
6.6.24 Additional ACLR rEQUITEMENES ......c.ciiiieiite ettt sttt sttt s b e et b e 27
6.6.24.1 Minimum requirements (network signalled value "NS_02") .......cccccrireininiineneeeeseseeeseneeiens 27
6.6.3 SPUMTOUS EIMIESSIONS ....veeuveeieeeeeeeteesteeteesteestesseesseeseeesseaseaseeaseesseesseessesssesseesseesseeaseanseanesaseeasensseessenssesnsesnsesnes 27
6.6.3.1 MiNEMUM FEQUITEIMENES......eeteeieeie e stesee st e st steete e eaeesse e se e te e teestesseessaesseesseeaseenseenseansenseessenssenssnns 27
6.6.3.2 Spurious emission DaNd UE CO-EXISLENCE .......ccueiveiieieerie e eesee sttt e et esaesraesreennees 28
6.6.3.3 Additional SPUIMTOUS EMISSIONS ......cecveeiiieieiieieeseesee st esaeseeseesseesseeteessessaesseesseessesssesesssnesseesseessenssenns 29
6.6.3.3.1 Minimum requirement (network signalled value 'NS _02' or "NS _05") ...ccccveveerieninreeie e 30
6.7 TranSMit INEEMMOAUIBEION ........oititeiei ettt bbbt s e e et se e s b e b e e e e b e sbenbeebeeae e e ennees 30
6.7.1 MINEMUM FEQUITEIMIENT ...ttt ettt et b e et b e e h e b e b e e b e e bt e b e se e bt b e se et et e s b et ebe s eee 30
7 RECAIVES CharBCLENTSHICS. ...oviveee ettt sttt e s e testeeneesaesseestesseeeeseeeneensenneas 31
7.1 LT 0T PSSR 31
7.2 DIVErSItY CharaCteriSlICS ... v ettt bttt b et eb e b 31
7.3 Reference SenSitiVity POWES EVEL.........cue ottt e e e re e teeeenneennes 31
731 Minimum requiremMents (QPSK) .......uiiieieiieesie et se et ee e s e e et e e ae e teesaessaesteesteeteenseeneenneennes 31
74 MaxXimUM INPUL TEVED ...ttt et e s e s e s te e te et e saeesseesseesseesaeesseeseensenneennes 34
74.1 MINEMUM FEOUITEIMIEINES. ... eeteeieeiteeee e st e steeste e et estesseesteesteesteessesseesseesseesaeesseenseanseaseessaasteesenssesnsesnsesneesnes 34
75 Adjacent Channel SEIECHIVITY (ACS) ...ccuiiieiieieeie e seese e ste e et e e ste e sreesteeeesseesaeesaeeseenteenseeneesseessens 35
751 MENEMUM FEOUITEIMENES. ...ttt ettt ettt e et b et b e s e et b e s e e st b e s e e st e bene et eb e s b et ebe s ne e 35
7.6 BlOCKING CharaCtEriSHICS .....evieetiieieet et bbbt b et b et eb e 36
76.1 [N-DANA DIOCKING ...ttt b et b et b et bttt n e 36
7611 MNTMUM FEOUITEMENTS......eeeeeeteieeeete ettt sttt b e et b e s eb e et b e se et b e se et ebeseese et e sae e ebesbennenens 36
76.2 OUL OF -DANA DIOCKING ...ttt ettt ettt b et b e bt besb e ebesb e e eb e b e neren 37
7621 IMNTMUM FEOUITEIMENTS......etieeeteieeiete ettt ettt et b e e eb e sa e b se et b se et ebeseeseebesae e ebesbennenen 37
7.6.3 INE= T 0T o= g To o1 oo (] o R 38
7.6.3.1 MiNEMUM FEQUITEIMENES......eeteeieeie e seesee st e st e steeteeaeeseeese e te e teesteestesseesseesseesseeaseenseenseassensenssenssenssnns 38
7.7 T TU Sy =S oo 1S TSRS 39
7.7.1 MINEMUM FEOUITEIMIENES. ... eeteeieeiesee e seee st este e e estessaesteesteesbeessesseesseesseesaeeseenseanseeseessansteesenssennsesnsesnsesnes 39
7.8 INtermMOodulation ChArBCTEITSHICS ..cueeueeeeie ettt e b et et e e b sr e eb e st ene e e s 39
781 Wide band iNtErMOAUIBLION. .........coueieeieiee ettt et bbb et b b neene e e e s 40
7811 MNTMUM FEOUITEMENTS......eeeeeeteieeeete ettt sttt b e et b e s eb e et b e se et b e se et ebeseese et e sae e ebesbennenens 40
7.8.2 Narrow band iNterMOTUIBLION ..........coieeereeee ettt ee e e besnesbe e e eneeneens 40
7821 IMNTMUM FEOUITEIMENTS......etieeeteieeiete ettt ettt et b e e eb e sa e b se et b se et ebeseeseebesae e ebesbennenen 40
7.9 SPUITOUS EITIESSIONS ...ttt et et se ettt e st ebe s e e st b e se e st e b e se e st eb e s e ebeeb e s e ehe e be s e e Rt ebene e Rt e b e se e st et e see st ebesbe e nbenbenees 40
79.1 MINEMUM FEOUITEIMENES. ...ttt ittt ettt ettt se et b e et b e e et b e e et bese e st b e ne et b e sb et ebe s ene e 41
8 PeErformanCe FEQUITEIMENT ........coeiie ettt et e st e e st eeaeesbesbeensesreeseesbesaaeseesreeneesenreas 42
8.1 GBNENEL ...ttt bt e h e h R e R e e e R oAb R e R e Re R £ oA e e R e Rt SRt eh e e Rt eh e et e b e bt eReebe Rt ene e e ennn 42
8.1.1 Dual-antenna reCeiver CapabIlity .........cviceiieii et e et e ee e nnes 42
8111 Simultaneous unicast and MBMS OpErationS...........ceiverieiieirsieseese e eie e sae e sae e e neees 42
8112 Dual-antenna receiver capability in idl@ MOE.........c.cooriiiiiiiree e 42
8.2 Demodulation of PDSCH (Cell-Specific Reference Symbols) .........ccoiviiiienincneeeeseeeeseeeeees 42
821 FDD (Fixed Reference Channel) ..ot bbb 42
8211 Single-antenna POrt PEITOMMBNCE ........cuiirieiiiri ettt bbb sa s 42
82111 Minimum Requirement QPSK ..o 43
82112 Minimum Requirement LT6QAM .......ooiiiiieie ettt e e e e neeae e nnes 43
8.2.1.1.3 Minimum Requirement B4AQAM ........oooiieie et re e ae e enes 44
82114 Minimum Requirement 1 PRB @llOCaliON ..........ccveiiiieiie e 45
8.2.1.2 Transmit diversity PErfOrMEINCE .........cueiie et e st et eeteeeeeneennes 45
8.2.1.3 Open-loop spatial multiplexing PerfOrMaNCE...........covieci e 46
8.2.14 Closed-loop spatial multiplexing PErforManCE .........ccoveciecieeeeeeseese e e e 46
82141 Minimum Requirement Single-Layer Spatial MUltipleXing .........ccoeoreriineneneecceee e 46
82142 Minimum Requirement Multi-Layer Spatial MUItiPIEXiNG .........ccovirieerinieiriieereeeseeeseeees 47

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 5 ETSI TS 136 101 Vv8.3.0 (2008-11)

8.2.15 IMIU-MIIMO ..ottt st sttt sttt st et st et e s b et et e s b e e e b e sbene et e see st ebesae e nbesbeneenens 48
8.2.1.6 [Control channel performance: D-BCH and PCH] .......ocviiieiieiicece et 48
8.2.2 TDD (Fixed Reference Channel) ..........cceoiieiiiie et s eenaesneenneas 48
8221 Single-antenna POrt PEFOMMEINCE ........ccuviieeie e sre e saeeae e e eneesnaesreenaees 49
82211 Minimum Requirement QPSK .........coioiieie ettt 49
8.2212 Minimum Requirement LT6QAM .......oo oottt ee e et e e reeae e nnes 50
82213 Minimum Requirement BAQAM ...ttt 50
82214 Minimum Requirement 1 PRB @lOCALION ..........ccoiririririeinerieeiesieeeessee e 51
8222 Transmit diVersity PErfOrMENCE ........couciiier bbbt 52
8223 Open-loop spatial Multiplexing PErfOrMENCE. .........uiiiririeieiereee et 52
8224 Closed-loop spatial multiplexing PerformanCe ..o 52
8.2.25 IMU-MIIMO ..ttt sttt stttk e et s b e et e st et et e s b e e et e sbene et e sbeneebesae e ebesbeneenens 52
8.2.2.6 [Control channel performance: D-BCH and PCH] .......ocviiieiieeeece et 52
8.3 Demodulation of PDSCH (User-Specific Reference Symbols)........cccocevveviicicceesicee e 52
8.4 Demodulation of PDCCH/PCHICH .......cooiiiiieireeesiee ettt st snesseneenas 52
8.4.1 I3 LSS 53
84.11 Single-antenna POrt PEFOMMEINCE ........ccuviieeiecee e ae e s sre e sreeee e e eneesnaesreeneeas 53
84.12 Transmit diversity PErfOrMENCE ........couciiieer bbb 53
8.4.2 L5 1 2 SRS 53
8421 Single-antenna POrt PEMfOMMBNCE ........cuiirieiriiree ettt b bbb e e ne s 53
84.22 Transmit diversity PErfOrMENCE ........oouo it b 53
85 Demodulation Of PHICH ... ettt et et a et e e e steseeebesneene e e eneees 53
8.6 Demodulation Of PBCH ...ttt sttt et n et e e e eeseesbeeneene e e eneees 53
9 RePOrting Of [CQI/PMIT ...ttt sttt s b et e st e eae e besaeeeesbeensesreeneerenreas 54

.................................................................................................................................................................... 54
Annex A (nor mative): Measurement CRANNEIS. ... 55
N A €= 0T - TP 55
A.2 UL reference measuremMent ChaNNEIS .........ooi ettt st et sre e sne e 55
A.3 DL reference measuremMent CHANNEIS .........ooi ettt st reeneesne e 55
A31 LC T g1 -SSP 55
A.3.2 Reference measurement channel for receiver CharaCteriStiCS. .. ..ouvririeierierere e 55
A.3.3 Reference measurement channels for PDSCH performance requirements (FDD) .........cocevvvveiceeveevvenie e 58
A331 Single-antenna transmission (Common Reference SYymMbOoIS) ........cocveiveieeieciesiesieseee e 58
A.3.3.2 Multi-antenna transmission (Common Reference SymboIS) .......oocvevveieeiiiie s 60
A3321 TWO GNTENMNALPOITS. ...t e e s s e e s e s a e e s b e e s r e e b e e re e e e e 60
A.3.3.22 FOUP BNEENNEALPOTTS.......oeiiiiciiee e e s s s s e e s sreesreesneas 61
A.3.3.3 [RMC for UE-Specific Reference Symbols] ........ccoociiiiiiiieees e 62
A34 Reference measurement channels for PDSCH performance requirements (TDD) .......cccovveeerenieienienienenn 62
A341 Single-antenna transmission (Common Reference SymOlS) ... 62
A.34.2 Multi-antenna transmission (Common Reference Signals)) ......coeoevereerereenenee e 65
A.34.3 [RMC for UE-Specific Reference SYmbBolS] ........cccv it 65
A.35 Reference measurement channels for PDCCH/PCFICH performance requirements...........ccoccvveeeveereereenenns 65
A.351 15 LSS 65
A.352 115 ST 65
Annex B (normative): Propagation CONAITIONS...........coiiieririeieieeeieeee e 66
B.1 Static Propagation CONTITION. .........uiiieie e e e e et e et e e tesaesaeesaeesseeseenseenseeseesneesseesrnns 66
B.2 Multi-path fading propagation CONAILIONS.............ccueiieiicie et e et e e reeaesneeenes 66
B.2.1 T = 01 = 66
B.2.2 Combinations of channel MOdel PAraMELEY'S..........ccveiieiieiereereeee e e see s 67
B.231 Definition of MIMO COrrelation M TTCES ......cc.eeueeieieiirie ettt see et eae et eeneeneens 67
B.3 High SPEEA traiN SCENAITO. .....e ettt ettt b et b et b e et b e bt nb e s 71
Annex C (normative): Downlink Physical Channels..........cccooeieeiieieceeie e 73
LT €7 0 - SNSRI 73
O LU o SRR RPR PR 73
(O3 B o 0= 1o o ST 73

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 6 ETSI TS 136 101 Vv8.3.0 (2008-11)

C31 Measurement Of RECEIVEr CharaCleriSlICS ... ..uiuiiirireeeeie sttt se et s b e nnen 73
C32 Measurement of Performance reQUITEMENLES..........cueiieiieierieieeseeseeseesteeteeeesreesree s e e steesseeeesaesseesseenseensenns 74
Annex D (nor mative): Characteristics of theinterfering signal ... 75
D0 R €= 1= | ST 75
DI [ 01 (= 1 = £ 0o Mo =R 75
Annex E (normative): Environmental conditionS.........cccccceieiieiie e 76
R €= 1= - | TSP 76
T 01V o g .01 01 = S 76
E21 = 00107 = LU TP 76
E.2.2 Yo o = SRS 76
E.2.3 VAL o 1 (] TSRS 77
Annex F (normative): Transmit MOAUIALION .......cc.oieeeeeeee e 78
F.1  MEBSUIEMENE POIML.......eiuiitiitiieieieieesiese sttt b st et se b e et se b sse e b s e e b et e e e st e neebenbesbenee s eneens 78
F.2 Basic Error Vector Magnitude MEBSUIEMENL ..........ccceeiriiieieeiieiiesteseeie e eee e e e snesreenaesreeseesresneesesneens 78
F.3 Basicin-band emisSionS MEaSUIEMENL............cooeeiiieeiereeeie e se et sae e eesee e e nnesreeeesne e 78
F.4  Modified SIGNal UNCEN TESL........c.oiiiiieiiieiei ettt bbb nrenn e 79
F.5  WINAOW TENGEN ... e et b e e e s re e re e tesreeneenbesreennenneens 81
F.5.1 THMING OFFSEL L.ttt b bbbt b bt b s b e e b e s e et eb e s e e e eb e s b et eb e sb e e ebesbe e ebesbennenens 81
F.5.2 WWINGOW TENGEN ...ttt bbb e b e b e b e eb e s b et eb s b e e eb e e b e neebeebenneneas 81
F.5.3 Window [ength fOr NOIMEL CP ..ottt et b b e b sreneene 81
F.5.4 Window [ength fOr EXIENAEH CP.........c.oiiiiiieirereet ettt sttt b b se b b seene s 82
e ST Y 1= o 7= o Y 1Y SRS 83
F.7  SPECIIUM FIAINESS ..ottt sttt ettt e st e e e st e e be e besbeeaseebeeaseseeeneensesteenaebesreenrenneens 84
Annex G (infor mative): ChaNGE NISLOIY ... 85
L TS 0] YRS 86

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 7 ETSI TS 136 101 Vv8.3.0 (2008-11)

Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
Where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

. The present document establishes the minimum RF characteristics and minimum performance requirements for E-
UTRA User Equipment (UE).

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

o For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
2] ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"
[3] ITU-R Recommendation M.1545: "Measurement uncertainty asit appliesto test limits for the terrestrial
component of International M obile Telecommunications-2000".
[4] 3GPP TS 36.211: "Physical Channels and Modulation"”.
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting asingle E-UTRA RF carrier with the transmission bandwidth
configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference
for transmitter and receiver RF requirements.

Maximum Output Power: The mean power level per carrier of UE measured at the antenna connector in a specified
reference condition.

Mean power: When applied to E-UTRA transmission thisis the power measured in the operating system bandwidth of
the carrier. The period of measurement shall be at least one subframe (1ms) unless otherwise stated.

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

Output power: The mean power of one carrier of the UE, delivered to aload with resistance equal to the nominal load
impedance of the transmitter.

Reference bandwidth: The bandwidth in which an emission level is specified.
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Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block

units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a
given channel bandwidth, measured in Resource Block units.

3.2 Symbols

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

BWChanneI
ERS

>

F

FI nterferer (Offset)
FI nterferer

Fc

FD L_low

FoL_high

I:U L_low

FuL_nigh

Channel bandwidth
Transmitted energy per RE for reference symbols during the useful part of the symboal, i.e.

excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B
transmit antenna connector

The received energy per RE during the useful part of the symboal, i.e. excluding the cyclic prefix,

averaged across the allocated RB(s) (average power within the allocated RB(s), divided by the
number of RE within this allocation, and normalized to the subcarrier spacing) at the UE antenna
connector

Frequency

Frequency offset of the interferer

Frequency of theinterferer

Frequency of the carrier centre frequency

The lowest frequency of the downlink operating band

The highest frequency of the downlink operating band

The lowest frequency of the uplink operating band

The highest frequency of the uplink operating band

Editor"s note : one of the two following definitions for 1o will be used (TBD)

[o]

or

or

ot

The power spectral density of the total input signal (power averaged over the useful part of the

symbols within the transmission bandwidth configuration, divided by the total number of RE for
this configuration and normalised to the subcarrier spacing) at the UE antenna connector,
including the own-cell downlink signal

The power spectral density of the total input signal at the UE antenna connector (power averaged
over the useful part of the symbols within a given bandwidth and normalised to the said
bandwidth), including the own-cell downlink signal

The total transmitted power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B
transmit antenna connector

The total received power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalised to the subcarrier spacing) at the UE
antenna connector

The received power spectral density of the total noise and interference for a certain RE (average
power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE
antenna connector

Cyclic prefix length

Downlink EARFCN

The power spectral density of awhite noise source (average power per RE normalised to the
subcarrier spacing), simulating interference from cells that are not defined in atest procedure, as

measured at the UE antenna connectorNegspr.~ Offset used for cal culating downlink EARFCN
Offset used for calculating uplink EARFCN

The power spectral density of awhite noise source (average power per RE normalised to the

subcarrier spacing) simulating eNode B transmitter impairments as measured at the eNode B
transmit antenna connector
Transmission bandwidth configuration, expressed in units of resource blocks
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NUL
Rav

PI nterferer

AFoos

Uplink EARFCN

Minimum average throughput per RB
Modulated mean power of the interferer
A Frequency of Out Of Band emission

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in

TR 21.905 [1].

ACLR
ACS
A-MPR
AWGN
BS

cw

DL
EARFCN
EPRE
E-UTRA
EUTRAN
EVM
FDD
FRC
HD-FDD
MCS
MOP
MPR
MSR
OOB
PA

PSS
PSS RA
RE
REFSENS
r.m.s
SNR
SSS
SSS RA
TDD
UE

uL
UMTS
UTRA
UTRAN
XxCH_RA
xCH_RB

Adjacent Channel Leakage Ratio

Adjacent Channel Selectivity

Additional Maximum Power Reduction
Additive White Gaussian Noise

Base Station

Continuous Wave

Downlink

E-UTRA Absolute Radio Frequency Channel Number
Energy Per Resource Element

Evolved UMTS Terrestrial Radio Access
Evolved UMTS Terrestrial Radio Access Network
Error Vector Magnitude

Frequency Division Duplex

Fixed Reference Channel

Half- Duplex FDD

Modulation and Coding Scheme
Maximum Output Power

Maximum Power Reduction

Maximum Sensitivity Reduction
Out-of-band

Power Amplifier

Primary Synchronization Signal

PSS-to-RS EPRE ratio for the channel PSS
Resource Element

Reference Sensitivity power level

Root Mean Square

Signal-to-Noise Ratio

Secondary Synchronization Signal
SSS-to-RS EPRE ratio for the channel SSS
Time Division Duplex

User Equipment

Uplink

Universal Mobile Telecommunications System
UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network

ETSI TS 136 101 V8.3.0 (2008-11)

XCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing RS
XCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols containing RS
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4 General

4.1 Relationship between minimum requirements and test
requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test
specification TS 36.xxx section y defines Test Tolerances. These Test Tolerances are individually calculated for each
test. The Test Tolerances are used to relax the Minimum Requirements in this specification to create Test Requirements.

The measurement results returned by the Test System are compared - without any modification - against the Test
Requirements as defined by the shared risk principle.

The Shared Risk principleis defined in ITU-R M.1545 [3].

4.2 Applicability of minimum requirements

In this specification the Minimum Requirements are specified as general requirements and additional requirements.
Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios

For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement,
the UE is mandated to meet the additional requirements.

5 Frequency bands and channel arrangement

5.1 General

The channel arrangements presented in this clause are based on the frequency bands and channel bandwidths defined in
the present release of specifications.

NOTE: Other frequency bands and channel bandwidths may be considered in future releases.

5.2 Frequency bands

E-UTRA isdesigned to operate in the frequency bands defined in Table 5.2-1.
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Table 5.2-1 E-UTRA frequency bands

ETSI TS 136 101 V8.3.0 (2008-11)

E-UTRA Uplink (UL) Downlink (DL) Duplex
Band eNode B receive eNode B transmit Mode
UE transmit UE receive
FuL low — FuL high FoL low — FbpL high

1 1920 MHz - 1980 MHz 2110 MHz 2170 MHz FDD
2 1850 MHz - 1910 MHz 1930 MHz 1990 MHz FDD
3 1710 MHz - 1785 MHz 1805 MHz 1880 MHz FDD
4 1710 MHz - 1755 MHz 2110 MHz 2155 MHz FDD
5 824 MHz — 849 MHz 869 MHz 894MHz FDD
6 830 MHz - 840 MHz 875 MHz 885 MHz FDD
7 2500 MHz - 2570 MHz 2620 MHz 2690 MHz FDD
8 880 MHz - 915 MHz 925 MHz 960 MHz FDD
9 17499 MHz - 1784.9 MHz 1844.9 MHz 1879.9 MHz FDD
10 1710 MHz - 1770 MHz 2110 MHz 2170 MHz FDD
11 14279 MHz - 1452.9 MHz 1475.9 MHz 1500.9 MHz FDD
12 698 MHz — 716 MHz 728 MHz 746 MHz FDD
13 777 MHz — 787 MHz 746 MHz 756 MHz FDD
14 788 MHz — 798 MHz 758 MHz 768 MHz FDD
17 704 MHz - 716 MHz 734 MHz 746 MHz FDD
33 1900 MHz - 1920 MHz 1900 MHz 1920 MHz TDD
34 2010 MHz - 2025 MHz 2010 MHz 2025 MHz TDD
35 1850 MHz - 1910 MHz 1850 MHz 1910 MHz TDD
36 1930 MHz - 1990 MHz 1930 MHz 1990 MHz TDD
37 1910 MHz - 1930 MHz 1910 MHz 1930 MHz TDD
38 2570 MHz - 2620 MHz 2570 MHz 2620 MHz TDD
39 1880 MHz - 1920 MHz 1880 MHz 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz 2400 MHz TDD

5.3 TX-RX frequency separation

5.4 Channel arrangement

54.1 Channel spacing

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the
channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriersis defined as following:

Nominal Channel spacing = (BWchame () + BWchame(2)/2

where BW channeiry 8nd BW channal(2) @re the channel bandwidths of the two respective E-UTRA carriers. The channel

spacing can be adjusted to optimize performance in a particular deployment scenario.

5.4.2

Channel bandwidth

Requirementsin present document are specified for the channel bandwidthslisted in Table 5.4.2-1.

Table 5.4.2-1 Transmission bandwidth configuration Ngg in E-UTRA channel bandwidths

Channel bandwidth

BWChannel
[MHZz]

Transmission bandwidth

configuration
NRB

1.4 3
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Figure 5.4.2-1 shows the relation between the Channel bandwidth (BW channe) @nd the Transmission bandwidth
configuration (Ngrg). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the
channel bandwidth, i.e. at Fc +/- BW channa /2.

Channel Bandwidth [MHz]

A
\ 4

Transmission Bandwidth Configuration [RB]

Transmission
| Bandwidth [RB]

300|q eomosea]
T Tebpaputeyy

ceoeoo.._.®0popuueysy

Y ! ] ]
Active Resource Blocks '=-- DC carrier (downlink only)

Figure 5.4.2-1 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one
E-UTRA carrier.
5421 Channel bandwidths per operating band

The requirements in this specification apply to the combination of channel bandwidths and operating bands shown in
Table 5.4.2.1-1. The transmission bandwidth configuration in Table 5.4.2.1-1 shall be supported for each of the
specified channel bandwidths.
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Table 5.4.2.1-1: E-UTRA channel bandwidth
E-UTRA band / channel bandwidth

E-UTRA 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

Band
1 Yes Yes Yes Yes
2 Yes Yes Yes Yes Yest Yest
3 Yes Yes Yes Yes Yes™ Yest
4 Yes Yes Yes Yes Yes Yes
5 Yes Yes Yes Yest
6 Yes vestY
7 Yes Yes Yes Yest
8 Yes Yes Yes Yest
9 Yes Yes Yes™ Yest
10 Yes Yes Yes Yes
11 Yes Yes™ Yes™ Yes™
12
13 Yes Yes Yes™ Yes™
14 Yes Yes Yes Yes™
33 Yes Yes Yes Yes
34 Yes Yes Yes
35 Yes Yes Yes Yes Yes Yes
36 Yes Yes Yes Yes Yes Yes
37 Yes Yes Yes Yes
38 Yes Yes
39 Yes Yes Yes Yes
40 Yes Yes Yes

NOTE 1: bandwidth for which a relaxation of the specified UE receiver sensitivity
requirement (Clause 7.3) is allowed.

5.4.2.2 Void

5.4.3 Channel raster

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple
of 100 kHz.

544 Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel
Number (EARFCN). The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the
following equation, where Fp, oy and NosispL @re given in table 5.4.4-1 and Np, isthe downlink EARFCN.

FoL = For_jow + 0.1(NpL — NosrspL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation
where Fy__jon and Nossu are givenin table 5.4.4-1 and Ny, is the uplink EARFCN.

FuL = Fur_iow + 0.1(NuL — Nosrsul)
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Table 5.4.4-1 E-UTRA channel numbers

Downlink Uplink

Band FDL_Iow (MHZ) Noffs-pDL Range of NpL FUL_Iow (MHZ) Noffs-uL Range of NuL
1 2110 0 0-599 1920 13000 13000 — 13599
2 1930 600 600 - 1199 1850 13600 13600 — 14199
3 1805 1200 1200 — 1949 1710 14200 14200 — 14949
4 2110 1950 1950 — 2399 1710 14950 14950 — 15399
5 869 2400 2400 — 2649 824 15400 15400 — 15649
6 875 2650 2650 — 2749 830 15650 15650 — 15749
7 2620 2750 2750 — 3449 2500 15750 15750 — 16449
8 925 3450 3450 - 3799 880 16450 16450 — 16799
9 1844.9 3800 3800 - 4149 1749.9 16800 16800 — 17149
10 2110 4150 4150 — 4749 1710 17150 17150 - 17749
11 1475.9 4750 4750 — 4999 1427.9 17750 17750 — 17999
12
13 746 5180 5180 - 5279 7 18180 18180 — 18279
14 758 5280 5280 - 5379 788 18280 18280 — 18379
33 1900 26000 26000 - 26199 1900 26000 26000 - 26199
34 2010 26200 26200 — 26349 2010 26200 26200 — 26349
35 1850 26350 26350 — 26949 1850 26350 26350 — 26949
36 1930 26950 26950 — 27549 1930 26950 26950 — 27549
37 1910 27550 27550 — 27749 1910 27550 27550 — 27749
38 2570 27750 27750 — 28249 2570 27750 27750 — 28249
39 1880 28250 28250-28649 1880 28250 28250-28649
40 2300 28650 28650-29649 2300 28650 28650-29649

545 Void
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6 Transmitter characteristics

6.1 General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with asingle
transmit antenna. For UE with integral antenna only, areference antenna with again of 0 dBi is assumed.

6.2 Transmit power
6.2.1 Void

6.2.2 UE Maximum Output Power

The following UE Power Classes define the nominal maximum output power. The nominal power is defined as the
broadband transmit power of the UE, i.e. the power in the channel bandwidth (clause 5.2) of the radio access mode. The
period of measurement shall be at least one [timedlot/ frame/TTI].
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Table 6.2.2-1: UE Power Class

ITRA Band ss1 srance Ss 2 srance ss 3 srance ss 4 srance
3m) dB) 3m) dB) Bm) dB) Bm) dB)
1 3 +2
2 3 +2
3 3 +2
4 3 +2
5 3 +2
6 3 +2
7 3 +2
8 3 +2
9 3 +2
10 3 +2
11 3 +2
12 3 +2
13 3 +2
14 3 +2
33 3 +2
34 3 +2
35 3 +2
36 3 +2
37 3 +2
38 3 +2
39 3 +2
40 3 +2
1. The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)
that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each
additional band and is FFS

6.2.3

UE Maximum Output power for modulation / channel bandwidth

For UE Power Class 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2-
1due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1.

6.2.4

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth configuration MPR (dB)
[RB]
L.4 3.0 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 >12 > 16 > 18 <1
16 QAM <5 <4 <8 <12 <16 <18 <1
16 QAM >5 >4 >8 >12 > 16 > 18 <2

UE Maximum Output Power with additional requirements
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Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall
meet also additional requirements in a specific deployment scenario. To meet these additional requirements the concept
of Additional Maximum Power Reduction A-MPR isintroduced for the output power in Table 6.2.2-1

For UE Power Class 3 the specific requirements and identified sub-clauses are specified in table 6.2.4-1 along with the
allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in
Table6.2.4.-1 arein addition to the allowed MPR requirements specified in clause 6.2.3.

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR) / Spectrum Emission requirements

Network Requirements E-UTRA Band Channel Resources | A-MPR (dB)
Signalling (sub-clause) bandwidth Blocks
value (MHz)
NS_01 - - -
10 > 42 <1
6.6.2.4.1
NS_02 1,6,9 11 15 > 44 <1
6.6.3.3.1
20 > 48 <1
6.6.2.2.1 2, 4,10, 35, 36 3 >5 <1
6.6.2.2.1 2, 4,10, 35,36 5 >6 <1
NS_03 6.6.2.2.1 2,4,10, 35,36 10 >6 <1
6.6.2.2.1 2,4,10,35,36 15 >8 <1
6.6.2.2.1 2,4,10,35, 36 20 >10 <1
NS_04 6.6.2.2.2 TBD TBD TBD
2 = 50 for
NS_05 6.6.3.3.1 1 10,15,20 QPSK <1
NS_06 6.6.2.2.3 13, 14 14,3,5,10 n/a n/a
NS_32 - - - - -
Note: 0 =<A-MPR =3
Note2: Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is
larger than or equal to 1920MHz + the Channel BW assigned. Operations below this point are for
further study.

6.3 Output power dynamics

6.3.1 Power control

Power control is used to limit the interference level and compensate the channel fading. The UE power is defined as the
mean power in a subframe or ON power duration, whichever is available.

The UE transmission can be in two contiguity modes, i.e. contiguous transmission and non-contiguous transmission.
The former has atransmission gap of 0 and the later has atransmission gap larger than 0. The transmission gap is the
timeinterval between the end of the last UE transmission subframe and the beginning of the next UE transmission
subframe or the UpPTS (for TDD).

6.3.1.1 Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set itsinitial output power to a specific value at the start
of a contiguous transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is
larger than [X] ms. It includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause
9.1 of TS 36.133) and UE power setting error.
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6.3.1.1.1 Minimum requirement

The minimum requirement on absolute power tolerance is given in Table 6.3.1.1.1.

Table 6.3.1.1.1: Absolute power tolerance

Conditions Tolerance
Normal conditions +10.5dB
Extreme conditions +13.5dB

6.3.2 Minimum output power

The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power
in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a
minimum value.

6.3.2.1 Minimum requirement

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not
exceed the values specifed in Table 6.3.2.1-1.

Table 6.3.2.1-1: Minimum output power

el bandwidth / Minimum output power / measurement bandwidth

1.4 .0 5 LO 15 0
MHz Hz THz Hz NHz Hz
um output power -40 dBm
Irement bandwidth 3 MHz MHz MHz MHz 5 MHz MHz

6.3.3  Transmit ON/OFF power

6.3.3.1  Transmit OFF power

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be
OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During
measurements gaps, the UE is not considered to be OFF.

6.3.3.1.1 Minimum requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any
transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3.1-1.

Table 6.3.3.1-1: Transmit OFF power

el bandwidth / Minimum output power / measurement bandwidth

1.4 3.0 5 LO 15 0
MHz Hz THz Hz NHz Hz
smit OFF power 50 dBm
Irement bandwidth 3 MHz MHz MHz MHz 5 MHz MHz
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6.4 Control and monitoring functions

6.4.1 Out-of-synchronization handling of output power

6.5 Transmit signal quality

6.5.1 Frequency error

The UE modulated carrier frequency shall be accurate to within 0.1 PPM observed over a period of one sub-frame
(1ms) compared to the carrier frequency received from the E-UTRA Node B

6.5.2 Transmit modulation

Transmit modulation defines the modulation quality for expected in-channel RF transmissions from the UE. This
transmit modulation limit is specified in terms of; an Error VVector Magnitude (EVM) for the allocated resources blocks
(RB), an I/Q component and an in-band emissions for the non-allocated RB.

All the parameters defined in clause 6.5.2 are defined using the measurement methodology specified in Annex F.

6.5.2.1 Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured
waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected
by the sample timing offset and RF frequency offset. Then the |Q origin offset shall be removed from the measured
waveform before calculating the EVM.

The measured waveform is further modified by selecting the absol ute phase and absolute amplitude of the Tx chain.
The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the
mean reference power expressed as a %. The basic EVM measurement interval is one sub-frame in the time domain.

6.5.2.1.1 Minimum requirement

The RMS average of the basic EVM measurements for 10 consecutive sub-frames for the different modulations
schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in Table 6.5.2.1.1-2.

Table 6.5.2.1.1-1: Minimum requirements for Error Vector Magnitude

Parameter Unit Level
QPSK % 17.5
16QAM % 12.5
64QAM % [thd]

Table 6.5.2.1.1-2: Parameters for Error Vector Magnitude

Parameter Unit Level
UE Output Power dBm >-40
Operating conditions Normal conditions
Basic measurement period slot
6.5.2.2 IQ-component

The 1Q origin offset is the phase and amplitude of an additive sinusoid waveform that has the same frequency as the
reference waveform carrier frequency.
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6.5.2.2.1 Minimum requirements

Therelative carrier leakage power (1Q origin offset power) shall not exceed the values specified in Table 6.5.2.2.1-1.

Table 6.5.2.2.1-1: Minimum requirements for Relative Carrier Leakage Power

LO Leakage Parameters Relative Limit (dBc)
Output power >0 dBm -25
-30 dBm < Output power <0 dBm -20
-40 dBm < Output power < -30 dBm -10
6.5.2.3 In-band emissions

Thein-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of
the alocated UL transmission bandwidth. The in-band emission is measured as the [relative UE output power] of any
non —allocated RB(s) and the [total UE output power] of all the allocated RB(s). The basic in-band emissions
measurement interval is defined over one slot in the time domain.

6.5.2.3.1 Minimum requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.1-1.
Table 6.5.2.3.1-1: Minimum requirements for in-band emissions

In band emission Relative emissions (dB)

max[— 25, (20-log,, EVM) —3-10- (Ars —1)/ Neg)]

6.5.2.4 Spectrum flatness

The spectrum flatness is defined as a relative power variation across the subcarriers of al RB of the allocated UL block.
The spectrum flatness is measured as a dB value comparing the output power of a subcarrier and the average power per
subcarrier.

6.5.2.4.1 Minimum requirements

The spectrum flatness shall not exceed the values specified in Table 6.5.2.4.1-1 for normal conditions and Table
6.5.2.4.1-2 for extreme conditions.
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Table 6.5.2.4.1-1: Minimum requirements for spectrum flatness (normal conditions)

Spectrum Flatness Relative Limit (dB)

If FUL_measurement - FUL_lOW 2 [3MHZ]

and [+2/-2]
If I:UL_high - I:UL_measurement 2 [3 MHZ]
If I:UL_measurement - I:UL_Iow < [3 MHZ]

and [+3/-5]

If I:UL_high - I:UL_measurement < [3 MHZ]
Note

1. FuLiow and Fy_ high refers to each E-UTRA frequency band
specified in Table 5.2-1

2. FuL_measurement refers to frequency tone being evaluated

Table 6.5.2.4.1-2: Minimum requirements for spectrum flatness (extreme conditions)

Spectrum Flatness Relative Limit (dB)

If FUL_measurement - FUL_lOW 2 [3MHZ]

and [+2-2]
If I:UL_high - I:UL_measurement z [3 MHZ]
If FUL_measurement - FUL_lOW < [3 MHZ]

and [+4/-8]

If FUL_high - FUL_measurement < [3 MHZ]
Note

3. FuLiow and Fy_ nigh refers to each E-UTRA frequency band
specified in Table 5.2-1

4. FuL_measurement refers to frequency tone being evaluated

6.6 Output RF spectrum emissions

The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth
(channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.
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Figure 6.6-1: Transmitter RF spectrum

6.6.1 Occupied bandwidth

Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted
spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources
Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1

Table 6.6.1-1: Occupied channel bandwidth

cupied channel bandwidth / channel bandwidth

1.4 J) ) ) |
VIHZ 1z 1z 1z V4 z
1el bandwidth [MHZz] 1.4 ) > )

6.6.2 Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from
the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission
limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.

6.6.2.1 Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (Afoog) starting from the + edge of the assigned E-UTRA
channel bandwidth. For frequencies greater than (Afoos) as specified in Table 6.6.2.1.1-1 the spurious requirementsin
clause 6.6.3 are applicable.

6.6.2.1.1 Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 for the specified channel
bandwidth.
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Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask

Afoos 1.4 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+0-1 [TBD] [TBD] -15 -18 -20 -21 30 kHz
+1-2.5 [-10] [-10] -10 -10 -10 -10 1 MHz
+25-5 [-25] [-10] -10 -10 -10 -10 1 MHz
+5-6 [-25] -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+ 10-15 -25 -13 -13 1 MHz
+ 15-20 -25 -13 1 MHz
+ 20-25 -25 1 MHz

Note: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be
smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth,
the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the
measurement bandwidth.

6.6.2.2 Additional Spectrum Emission Mask

Thisrequirement is specified in terms of an "additional spectrum emission” requirement.

6.6.2.2.1 Minimum requirement (network signalled value "NS_03")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an
additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_03" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2.1-1.

Table 6.6.2.2.1-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth

Afoos 1.4 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+0-1 [TBD] [TBD] -15 -18 -20 -21 30 kHz
+1-25 [TBD] [TBD] -13 -13 -13 -13 1 MHz
+25-5 [TBD] [TBD] -13 -13 -13 -13 1 MHz
+5-6 [TBD] [TBD] -13 -13 -13 -13 1 MHz
+6-10 [TBD] [TBD] -25 -13 -13 -13 1 MHz
+10-15 [TBD] [TBD] -25 -13 -13 1 MHz
+15-20 [TBD] [TBD] -25 -13 1 MHz
+10-25 [TBD] [TBD] -25 1 MHz

Note: Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be
smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth,
the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the
measurement bandwidth.

6.6.2.2.2 Minimum requirement (network signalled value "NS_04")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an
additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2.2-1.
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Table 6.6.2.2.2-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth

Afoos 14 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth

+0-1 [TBD] [TBD] -15 -18 -20 -21 30 kHz
+1-2.5 [TBD] [TBD] -13 -13 -13 -13 1 MHz
+2.5-5 [TBD] [TBD] -13 -13 -13 -13 1 MHz

+5-6 [TBD] [TBD] -25 -25 -25 -25 1 MHz
+6-10 [TBD] [TBD] -25 -25 -25 -25 1 MHz
+10-15 [TBD] [TBD] -25 -25 -25 1 MHz
+15-20 [TBD] [TBD] -25 -25 1 MHz
+10-25 [TBD] [TBD] -25 1 MHz

Note: Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be
smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth,
the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the
measurement bandwidth.

6.6.2.2.3 Minimum requirement (network signalled value "NS_06")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an
additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_06" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2.3-1.

Table 6.6.2.2.3-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 14 3.0 5 10 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-0.1 [TBD] | [TBD] -15 -18 30 kHz
+0.1-1 -13 -13 -13 -13 100 kHz
+1-25 [TBD] | [TBD] -13 -13 1 MHz
+2.55 [TBD] | [TBD] -13 -13 1 MHz
+5-6 [TBD] -13 -13 1 MHz
+6-10 -25 -13 1 MHz
+10-15 -25 1 MHz

Note: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be
smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth,
the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the
measurement bandwidth.

6.6.2.3 Adjacent Channel Leakage Ratio

Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the] filtered mean power centred on the assigned
channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirements are
specified for two scenarios for an adjacent E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1.
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements

6.6.2.3.1 Minimum requirement E-UTRA

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAcLr) iSthe ratio of the filtered mean power centred on the
assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The assigned E-
UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement
bandwidths specified in Table 6.6.2.3.1-1. If the measured adjacent channel power is greater than —[50]dBm then the E-
UTRAcLr shall be higher than the value specified in Table 6.6.2.3.1-1.

Table 6.6.2.3.1-1: General requirements for E-UTRAAcLr

Channel bandwidth / E-UTRAAcLr1 / measurement bandwidth

A4 .0 5 10 15 20
Hz Hz Hz AHz VIHZ VIHZ
=-UTRAAcLR1 dB dB )dB 0dB 0 dB 0 dB
UTRA channel
Measurement MHz ) MHz 5 MHz 3 MHz
bandwidth
6.6.2.3.2 Minimum requirements UTRA

UTRA Adjacent Channel Leakage power Ratio (UTRAc Rr) iSstheratio of the filtered mean power centred on the
assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency.

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA 5 MHz adjacent channel
(UTRAcLr1) @nd the 2" UTRA 5MHz adjacent channel (UTRAAcLr2)- The UTRA channel power is measured with a
3.84 MHz RRC bandwidth filter with roll-off factor oo =0.22. The assigned E-UTRA channel power is measured with a
rectangular filter with measurement bandwidth specified in Table 6.6.2.3.2-1. |f the measured UTRA channel power is
greater than {50]dBm then the UTRA xcLr shall be higher than the value specified in Table 6.6.2.3.2-1.
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Table 6.6.2.3.2-1: Additional requirements

Channel bandwidth / UTRAAcLr12 / measurement bandwidth

4 0 5 10 15 20
Hz -z Hz 1Hz VIHZ IHz
UTRAACLRL dB dB 3dB 3dB 3 dB 3dB
UTRAACLR2 - - 5dB 5dB 6 dB 6 dB
UTRA channel
Measurement - MHz MHz 5 MHz ) MHz
bandwidth
1annel Measurement X
bandwidth 1 MHz 1 MHz 4 MHz 4 MHz
6.6.2.4 Additional ACLR requirements

This requirement is specified in terms of an additional UTRA 5¢ . requirement.

6.6.2.4.1 Minimum requirements (network signalled value "NS_02")

"NS 02" issignalled by the network to indicate that the UE shall meet this additional requirement for a specific
deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirement is specified for the 2" UTRA 5MHz adjacent channel (UTRAAcLr2) The UTRA
channel power is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor o0 =0.22. The assigned E-UTRA
channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.6.2.3.2-1. If the
UTRA 2™ adjacent channel power is greater than —-{50]dBm then the UTRA sc. g2 shall be higher than the value
specified in Table 6.6.2.4.1-1.

Table 6.6.2.4.1-1: Additional requirements (UTRAacLr2)

rannel bandwidth / UTRAAcLr2 / measurement bandwidth

4 0 5 10 15 20
Hz Hz Hz 1Hz 1Hz 1Hz
ITRAACLR2bis - - 3dB 3dB - -
JTRA channel
Measurement - - MHz MHz - -
bandwidth
TRA channel
Measurement - - 1 MHz 1 MHz - -
bandwidth

6.6.3 Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission,
parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions.
The spurious emission limits are specified in terms of general requirementsinline with SM.329 [2] and E-UTRA
operating band requirement to address UE co-existence.

6.6.3.1 Minimum requirements

The spurious emission limitsin Table 6.6.3.1-2 apply for the frequency ranges that are more than Afoos (MHZz) from the
edge of the channel bandwidth.
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Table 6.6.3.1-1: Boundary between E-UTRA Afgog and spurious emission domain

el bandwidth 4 0 ) 0 5 0
1z 1z 1z 1z 1z 1z
oe (MHz) d] d] 0 5 0 5

The spurious emission limitsin Table 6.6.3.1-2 apply for al transmitter band configurations (RB) and channel
bandwidths.

Table 6.6.3.1-2: Spurious emissions limits

‘requency Range dimum Level surement Bandwidth

kHz < f < 150 kHz -36 dBm 1 kHz

0 kHz < f < 30 MHz -36 dBm 10 kHz

MHz < f < 1000 MHz -36 dBm 100 kHz

sHz << 12.75 GHz -30 dBm 1 MHz
6.6.3.2 Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band

Table 6.6.3.2-1: Requirements

Spurious emission
E-UTRA
Band Protected band Frequency range Level Bandwidth | Comment
(MHz) (dBm) (MHz)
1 E-UTRA Band 1, 3,7, 8,9, 11, 34, 38, 40 FDL low | - | FDL_high -50 1
Frequency range 860 | - | 895 -50 1
Frequency range 1884.5 | - | 1919.6 -41 0.3
E-UTRA band 33 1900 | - | 1920 -50 1 Note °
E-UTRA band 39 1880 | - | 1920 -50 1 Note °
2 E-UTRA Band 2, 4, 5, 10, 13, 14 FDL low | - | FDL_high -50 1
3 E-UTRABand 1, 3,7, 8,9, 11, 33, 34, 38 FDL low | - | FDL_high -50 1
4 E-UTRA Band 2, 4, 5, 10, 13, 14 FDL low | - | FDL_high -50 1
5 E-UTRA Band 2, 4, 5, 10, 13, 14 FDL low | - | FDL_high -50 1
6 E-UTRABand 1,9, 11, 34 FDL_low | - | FDL_high -50 1
Frequency range 860 | - | 875 -37 1
Frequency range 875 | - | 895 -50 1
Frequency range 1884.5 | - | 1919.6 -41 0.3
7 E-UTRABand 1, 3,7, 8, 33,34 FDL_low | - | FDL_high -50 1
E-UTRA Band 38 2570 | - | 2620 -50 1 Note °
8 E-UTRA Band 1, 8, 7, 33, 34, 38, 39, 40 FDL low | - | FDL_high -50 1
E-UTRA band 3 1805 | - | 1830 -50 1 Note *
E-UTRA band 3 1805 | - | 1880 -36 0.1 Note >**
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E-UTRA band 3 1830 | - | 1880 -50 1 Note *
E-UTRA band 7 2640 | - | 2690 -50 1 Note *
E-UTRA band 7 2640 | - | 2690 -36 0.1 Note ~*

9 E-UTRA Band 1, 9, 11, 34 FDL low | - | FDL_high -50 1
Frequency range 860 | - | 895 -50 1
Frequency range 1884.5 | - | 1919.6 -41 0.3

10 E-UTRA Band 2, 4, 5, 10, 13, 14 FDL low | - | FDL_high -50 1

11 E-UTRA Band 1, 9, 11, 34 FDL low | - | FDL_high -50 1
Freqguency range 860 | - | 895 -50 1
Frequency range 1884.5 | - | 1919.6 -41 0.3

13 E-UTRA Band 2, 4,5, 10, 13, 14 FDL_low | - | FDL_high -50 1
Frequency range 763 | - | 775 -35 0.00625

14 E-UTRA Band 2, 4, 5, 10, 13, 14 FDL_low | - | FDL_high -50 1
Frequency range 763 | - | 775 -35 0.00625

33 E-UTRABand 1, 3, 8, 34, 38, 39, 40 FDL_low | - | FDL_high -50 1 Note >

34 E-UTRABand 1, 3,7, 8, 9, 11, 33, 38,39, 40 FDL_low | - | FDL_high -50 1 Note °
Frequency range 860 | - | 895 -50 1
Frequency range 1884.5 | - | 1919.6 -41 0.3

35

36

37 _

38 E-UTRA Band 1,3, 33, 34 FDL_low | - | FDL_high -50 1

39 E-UTRA Band 34, 40 FDL_low | - | FDL_high -50 1

40 E-UTRA Band 1, 3, 33, 34, 39 FDL_low | - | FDL_high -50 1

Note

1 FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.2-1

2 A number of exceptions are permitted and is FFS. These exceptions include both spurious due to LO mixing and 1/Q
imbalance for specific values of Ngs. For these exceptions the requirements of Table 6.6.3.1-2 are applicable.

8 To meet these requirements some restriction will be needed for either the operating band or protected band

4 Requirements are specified in terms of E-UTRA sub-bands

5 For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating
band or protected band

6.6.3.3 Additional spurious emissions

These requirements are specified in terms of an additional spectrum emission requirement.
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6.6.3.3.1 Minimum requirement (network signalled value 'NS_02' or "NS_05")

Additional spurious emission regquirements are signalled by the network to indicate that the UE shall meet an
additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When 'NS_02' or "NS_05" isindicated in the cell, the power of any UE emission shall not exceed the levels
specified in Table 6.6.3.3.1-1.

Table 6.6.3.3.1-1: Additional requirements (PHS)

Frequency band | Channel bandwidth / Spectrum emission | Measurement
(MHz) limit (dBm) bandwidth
14 3.0 5 10 15 20
MHz | MHz | MHz | MHz | MHz | MHz
1884.5 < <1919.6 -41 -41 -41 -41 -41 -41 300 KHz
Note
1. The requirements are applicable when the edge of the assigned E-UTRA UL
channel bandwidth frequency is larger than or equal to 1920MHz + the
Channel BW assigned. Operations below this point are for further study.

6.7 Transmit intermodulation

The transmit intermodul ation performance is a measure of the capability of the transmitter to inhibit the generation of
signalsinits non linear elements caused by presence of the wanted signal and an interfering signal reaching the
transmitter viathe antenna.

6.7.1 Minimum requirement

User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into
the UE, or eNode B receive band as an unwanted interfering signal. The UE intermodulation attenuation is defined by
the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering
CW signal isadded at alevel below the wanted signal at each of the transmitter antenna port with the other antenna
port(s) if any isterminated.

The requirement of transmitting intermodulation is prescribed in Table 6.7.1-1.

Table 6.7.1-1: Transmit Intermodulation

BWChannel (UL) 5MHz 10MHz 15MHz 20MHz
Interference Signal 5MHz  10MHz 10MHz 20MHz  15MHz  30MHz  20MHz  40MHz
Frequency Offset

Interference CW Signal Level [-40dBc]

Intermodulation Product [-31dBc] [-41dBc] [t.b.d] [tb.d] [t.b.d.] [t.b.d.] [t.b.d.] [t.b.d.]
Measurement bandwidth 4.5MHz  4.5MHz 9.0MHz 9.0MHz 13.5MHz 13.5MHz 18MHz 18MHz
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7 Receliver characteristics

7.1 General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with
an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an
integral antenna(s) may be taken into account by converting these power levelsinto field strength requirements,
assuming a 0 dBi gain antenna. . For UEs with more than one receiver antenna connector, identical interfering signals
shall be applied to each receiver antenna port if more than one of theseis used (diversity).

Thelevels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections
below.

All the parameters in clause 7 are defined using the DL reference measurement channel specified in Annex A.3.2 and
using the set-up specified in Annex C.3.1

7.2 Diversity characteristics

The requirementsin Section 7 assume that the receiver is equipped with two Rx port as a baseline. Requirements for 4
ports are FFS. With the exception of clause 7.9 all requirements shall be verified by using both (all) antenna ports
simultaneously.

7.3 Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at
which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.3.1 Minimum requirements (QPSK)

The throughput shall be > 95% of the maximum throughput of the reference measurement channel as specified in
Annex A.3.2 with parameters specified in Table 7.3.1-1 and table 7.3.1-2
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Table 7.3.1-1: Reference sensitivity QPSK Pgrersens

Channel bandwidth
E-UTRA 1.4 MHz 3 MHz 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) Mode

1 - - -100 -97 -95.2 -94 FDD
2 -104.2 -100.2 -98 -95 -93.2 -92 FDD
3 -103.2 -99.2 -97 -94 -92.2 -91 FDD
4 -106.2 -102.2 -100 -97 -95.2 -94 FDD
5 -104.2 -100.2 -98 -95 FDD
6 - -100 -97 FDD
7 - -98 -95 -93.2 -92 FDD
8 -103.2 -99.2 -97 -94 FDD
9 - -99 -96 -94 -93 FDD
10 - -100 -97 -95.2 -94 FDD
11 - -98 -95 -93.2 -92 FDD
12 FDD
13 -103.2 -99.2 -97 -94 FDD
14 FDD
33 - - [-100] | [-97] [-95.2] [-94] TDD
34 - - [-100] | [-97] [-95.2] [-94] TDD
35 [-106.2] [102.2] | [-100] [-97] [-95.2] [-94] TDD
36 [-106.2] [102.2] | [-100] [-97] [-95.2] [-94] TDD
37 - - [-100] | [-97] [-95.2] [-94] TDD
38 - - [-100] | [-97] [-95.2] [-94] TDD
39 - - [-100] | [-97] [-95.2] [-94] TDD
40 - - [-100] | [-97] [-95.2] [-94] TDD

Note 1:  The transmitter shall be set to maximum output power level (Table 7.3.1-2)

Note 2:  Reference measurement channel is A.3.2

Note 3:  The signal power is specified per port

Note 4:  For the UE which supports both Band 3 and Band 9 the reference sensitivity

level of Band 3 + 0.5 dB is applicable for band 9

PREFSENS

Note 1: The relation to the received PSD is <REF i > - (NSF;BNRBAf )‘1 with Ngg is the maximum

transmission configuration according to Table 5.4.2-1.

Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive
sensitivity requirement must be met. For larger transmission configurations a certain relaxation of the UE performance
isalowed. Table 7.3.1-3 specifies the maximum output power level for which the reference receive sensitivity
requirement must be met when UL resource blocksis the total resource blocks (Table 5.4.2-1) supported by the channel
bandwidth.

Table 7.3.1-2: Maximum uplink configuration for reference sensitivity

E-UTRA Band / Channel bandwidth / Nrg / Duplex mode
BUTRA | 1 4MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20MHz | Duplex
Band Mode
1 - - 25 50 75 100 FDD
2 6 15 25 50 [501 [501 FDD
3 6 15 25 50 [501 [501 FDD
4 6 15 25 50 75 100 FDD
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5 6 15 25 [259 - - FDD
6 - - 25 [259 - - FDD
7 - - 25 50 [759 [759 FDD
8 6 15 25 [259 - - FDD
9 - - 25 50 [501 [501 FDD
10 - - 25 50 75 100 FDD
11 - - 25 [251 [251 [251 FDD
12 FDD
13 6 15 20" 20" FDD
14 FDD
33 - - 25 50 75 100 TDD
34 - - 25 50 75 - TDD
35 6 15 25 50 75 100 TDD
36 6 15 25 50 75 100 TDD
37 - - 25 50 75 100 TDD
38 - - 25 50 - - TDD
39 25 50 75 100 TDD
40 50 75 100 TDD

Note

1. Maximum number of UL resources blocks allocated is less than the total

resources blocks supported by the channel bandwidth
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Table 7.3.1-3: Maximum transmission power for reference sensitivity

Channel bandwidth
E-UTRA 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) Mode
1 FDD
2 FDD
3 FDD
4 FDD
5 FDD
6 FDD
7 FDD
8 FDD
9 FDD
10 FDD
11 FDD
12 FDD
13 FDD
14 FDD
Note 1:  UE output power is less than the maximum output power

7.32 (Void)

7.4 Maximum input level

Thisis defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput
shall meet or exceed the minimum requirements for the specified reference measurement channel.

7.4.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annex A.3.2 with parameters specified in Table 7.4.1.
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Table 7.4.1-1: Maximum input level
Rx Parameter its Channel bandwidth

Hz MHz IHz 1Hz MHz Hz

signal mean power -25

1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [Annex C 64QAM R=3/4]

7.5 Adjacent Channel Selectivity (ACS)

7.5.1 Minimum requirements

Adjacent Channel Selectivity (ACS) isameasure of areceiver's ability to receive a E-UTRA signal at its assigned
channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of
the assigned channel. ACS istheratio of the receive filter attenuation on the assigned channel frequency to the receive
filter attenuation on the adjacent channel(s).

The UE shall fulfil the minimum requirement specified in Table 7.5.1-1 for all values of an adjacent channel interferer
up to —25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test
parameters are chosen in Table 7.5.1-2 and Table 7.5.1-3 where the throughput shall be > 95% of the maximum
throughput of the reference measurement channels as specified in Annex A.3.2.
Table 7.5.1-1: Adjacent channel selectivity
Channel bandwidth

Parameter 1its MHz 1Hz 1Hz AHz AHz Hz

Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

Parameter ts Channel bandwidth
4 MHz MHz y MHz ) MHz y MHz ) MHz
signal mean m
power REFSENS + 14 dB
m S +[45.5]dB S +[45.5]dB S +[45.5]dB* S +[45.5]dB S +[42.5]dB S +[39.5]dB
r 1z 1.4 3 5 5 5 5
offset) 1z 1.4 3 5 7.5 10 12.5

1. The transmitter shall be set to 4dB below the supported maximum output power.

2. The interferer consists of the Reference measurement channel specified in Annex A.3.2 with set-up
according to Annex C.3.1
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Table 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2

Parameter ts Channel bandwidth
1 MHz MHz 5 MHz ) MHz 5 MHz ) MHz
ignal mean 56.5] 56.5] ~56.5] 56.5] 53.5] 50.5]
power
-25
. 1.4 3 5 5 5 5
offset) 1.4 3 5 7.5 10 12.5

1. The transmitter shall be set to 24dB below the supported maximum output power.

2. The interferer consists of the Reference measurement channel specified in Annex 3.2 with set-up
according to Annex C.3.1

7.6 Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the
adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a
specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response

occur.

7.6.1 In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz
below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for
the specified measurement channels..

7.6.1.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annex A.3.2 with parameters specified in Tables 7.6.1.1-1 and 7.6.1.1-2.
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Table 7.6.1.1-1: In band blocking parameters

Parameter ts Channel bandwidth
1 MHz MHz y MHz ) MHz > MHz ) MHz

iignal mean REFSENS + channel bandwidth specific value below

power

6 6 6 6 7 9

r 1.4 3 5 5 5 5

F|0‘ffse[Y casel MHZ 21 45 75 75 75 75

Fioffset, case 2 MHz 3.5 7.5 125 125 125 125

1. The transmitter shall be set to 4dB below the supported maximum output power.

2. The interferer consists of the Reference measurement channel specified in Annex A.3.2 with set-up
according to Annex C.3.1

Table 7.6.1.1-2: In-band blocking

E-UTRA band Par ameter Units Casel Case?2
Plnterferer dBm -56 -44
Far =-BWI/2 - F|offset, case 1 <-BW/2- Floffset, case 2
nterferer MHz & &
(Off%t) =+BWI/2 + F|0ffsa' casel >+BW/2 + Floffsa, case2
1,2,3,4,5
7,8,9 10, 11, E MHz FoL_ow -7.5 10 FoL_ow -15t0
33,34,35,36,37,33 ' nerferer FoL_nigh +7.5 (Note 1) FoL_tigh +15
,39,40
6, 13 = MHz FoL low -7.5t0 FoL low -15to
Interferer FoL _nigh 7.5 (Note 1 & 2) FoL_nigh +15 (Note 2)
Note

1. For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 -Floffset, case 1 and
b. the carrier frequency + BW/2 + Floffset, case 1.
2. For Band 6 and 13 the unwanted modulated interfering signal does not fall inside the UE receive band,
but within the first 15 MHz below or above the UE receive band

7.6.2 Out of-band blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above
the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or
adjacent channel selectivity in sub-clause 7.5.1 and sub-clause 7.6.1 shall be applied.

7.6.2.1 Minimum requirements

. The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annex A.3.2 with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1-2.

For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to [TBD] exceptions are allowed for spurious response
frequencies in each assigned frequency channel when measured using a IMHz step size. For these exceptions the
requirements of clause 7.7 Spurious response are applicable.

For Table 7.6.2.1-2 in frequency range 4, up to [TBD] exceptions are allowed for spurious response frequenciesin each
assigned frequency channel when measured using a IMHz step size. For these exceptions the requirements of clause 7.7
Spurious response are applicable.
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Table 7.6.2.1-1: Out-of-band blocking parameters
Rx Parameter its Channel bandwidth

1Hz IHz IHz 1Hz 1Hz AHz

EFSENS + channel bandwidth specific value below
6 e | 6 | 6 | 7 | 9

ignal mean power

1. The transmitter shall be set to 4dB below the supported maximum output power.
Reference measurement channel is [A.3.2]

Table 7.6.2.1-2: Out of band blocking

band er its Frequency

range 1 range 2 range 3 range 4
m [-44] [-30] [-15] [-15]
5 FoL iow -15t0 FoL low -60 to FoL low -85 t0
W F -60 F -85 1 MH

+9,10.11,13 ) FDLJOW +15 to FDL_IOW +60t0 F ‘ +85 to

36,37,38,39,40 DL_high DL_high DL_high
60 85 +12750 MHz

2,5 4z - - - FuL_tow- Fut_nigh

7.6.3 Narrow band blocking

This requirement is measure of areceiver's ability to receive aE-UTRA signal at its assigned channel frequency in the
presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.

7.6.3.1 Minimum requirements

. Therelative throughput shall be > 95% of the maximum throughput of the reference measurement channels as
specified in Annex A.3.2 with parameters specified in Table 7.6.3.1-1
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Parameter Unit Channel Bandwidth
14 3 MHz 5 MHz 10 15 20
MHz MHz MHz MHz
Pw dBm Preesens + channel-bandwidth specific value below
22 18 16 13 14 16
Puw (CW) dBm -55 -55 -55 -55 -55 -55
Fuw (offset for MHz 0.9075 1.7025 2.7075 5.21 7.70 10.20
Af = 15 kHz) 25 25 75
Fuw (offset for MHz
Af = 7.5 kHz)
Note 1:  The transmitter shall be set a 4 dB below the supported maximum power.
Note 2:  Reference measurement channel is [A.3.2].

7.7

Spurious response is a measure of the receiver's ability to receive awanted signal on its assigned channel frequency
without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency
at which aresponse is obtained i.e. for which the out of band blocking limit as specified in sub-clause 7.6.2 is not met.

Spurious response

7.7.1

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annex A.3.2 with parameters specified in Tables 7.7.1-1 and 7.7.1-2.

Minimum requirements

Table 7.7.1-1: Spurious response parameters

Parameter its Channel bandwidth
MHz AHz AHz MHz MHz MHz
ignal mean REFSENS + channel bandwidth specific value below
power 6 b p b |7 7

1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [A.3.2]

Table 7.7.1-2: Spurious Response

Parameter Unit Level
Plnterferer
(CW) dBm -44
Finterferer MHz Spurious response frequencies

7.8 Intermodulation characteristics

Intermodul ation response rejection is a measure of the capability of the receiver to receiver awanted signal on its
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal.
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7.8.1 Wide band intermodulation

The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier
and CW signal asinterferer.

7.8.1.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annex A.3.2 with parameters specified in Table 7.8.1.1 for the specified wanted signal mean power in the presence of
two interfering signals

Table 7.8.1.1-1: Wide band intermodulation

< Parameter its Channel bandwidth

4 MHz i MHz AHz MHz MHz 'MHz

. REFSENS + channel bandwidth specific value below
iignal mean power F

[12] 18] |6 6 | 7 9
-46
-46
2d)
r2 1.4 3 5
-BW/2 -2.1 -BW/2 —4.5 -BW/2 -7.5
/ / /
N2+ 2.1 N2 +4.5 +BW/2 + 7.5
Z*Flnterferer 1

1. The transmitter shall be set to 4dB below the supported maximum output power.
2. Reference measurement channel is [Annex C QPSK R=1/3 ]

3. The modulated interferer consists of the Reference measurement channel specified in Annex A.3.2 with
set-up according to Annex C.3.1The interfering modulated signal is 5MHz E-UTRA signal as described
in Annex D for channel bandwidth >5MHz

7.8.2 Narrow band intermodulation
7.8.2.1 Minimum requirements
7.9 Spurious emissions

The spurious emissions power is the power of emissions generated or amplified in areceiver that appear at the UE
antenna connector.
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The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.1-1

Table 7.9.1-1: General receiver spurious emission requirements

Frequency Band Measurement Maximum Note
Bandwidth level
30MHz < f< 1GHz 100 kHz -57 dBm
1GHz <f<12.75 GHz 1 MHz -47 dBm
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8 Performance requirement

This clause contains performance requirements for the physical channels specified in [TS 36.211]. The performance
requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the
propagation conditionsin Annex B and the downlink channelsin Annex C.3.2.

8.1 General

8.1.1 Dual-antenna receiver capability

The performance requirements are based on UE(s) that utilize a dual-antennareceiver.
8.1.1.1 Simultaneous unicast and MBMS operations

8.1.1.2 Dual-antenna receiver capability in idle mode

8.2 Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1 FDD (Fixed Reference Channel)

The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.2.1-1: Common Test Parameters (FDD)

Parameter Unit Value
Inter-TTI Distance 1
Number of HARQ Processes 8
processes
Maximum number of 4
HARQ transmission
Redundancy version {0,1,2,3} for QPSK and 16QAM
coding sequence {0,0,1,2} for 64QAM
Number of OFDM )
>
symbols for PDCCH OFDM symbols 2 [for bandwidths = 10 MHZz]
Cyclic Prefix Normal

Note:

For all test cases, the SNR is defined as

=) , £
R=—= TE
® @

NOC + NOC

where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories
given for each test.

8.2.1.1 Single-antenna port performance

The receiver single-antenna performance in a given multi-path fading environments is determined by the SNR for
which a certain relative information bit throughput of the reference measurement channelsin Annex A.3.2 is achieved.
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The purpose of these testsis to verify the single-antenna performance with different channel modelsand MCS. The
QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.4.2.1-1.

8.2.1.1.1 Minimum Requirement QPSK

The requirements are specified in Table 8.2.1.1.1-2, with the addition of the parametersin Table 8.2.1.1.1-1 and the
downlink physical channel setup according to table [in Annex C.3.2].

Table 8.2.1.1.1-1: Test Parameters for Testing QPSK

Parameter Unit Test [1.1-1.4,2.1]
Reference signal power
E /| dB 0
RS "or
N, at antenna port dBm/15kHz TBD [-74]
Note: TBD

Table 8.2.1.1.1-2: Minimum performance QPSK (FRC)

Test Bandwidth Reference Propagation Correlation Reference value UE
n C Conditi M Fraction of SNR (dB) C
u h on at Maxi at
n a ri mum e
2 2 Throughput (?r
; e (%)

y
I

[1.1] 10 MHz [R.2 FDD] EVA5 Low 70 -1.0

[1.2] 10 MHz [R.2 FDD] ETU70 Low 70 -0.4

[1.3] 10 MHz [R.2 FDD] ETU300 Low 70 0.0

[1.4] 10 MHz [R.2 FDD] HST Low 70 TBD

[2.1] 1.4 MHz [R.4 FDD] EVAS Low 70 TBD

8.2.1.1.2 Minimum Requirement 16QAM

The requirements are specified in Table 8.2.1.1.2-1, with the addition of the parametersin Table 8.2.1.1.2-2 and the
downlink physical channel setup according to table [in Annex C.3.2].

Table 8.2.1.1.2-1: Test Parameters for Testing 16QAM

Parameter Unit Test [1.5-1.7]
Reference signal power
E /| dB 0
RS "or
N, at antenna port dBm/15kHz TBD
Note: TBD
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Table 8.2.1.1.2-2: Minimum performance 16QAM (FRC)

Test Bandwidth  Reference Propagation Correlation Reference value UE
n C Conditi M Fractionof  SNR (dB) C
u h on at M at
m a ri ax e
b n X i g
e n m or
r e u y
' m
Throughput
(
%
)
[1.5] 10 MHz [R.3 FDD] EVA5 Low 70 6.7
[1.6] 10 MHz [R.3 FDD] ETU70 Low 30 1.4
[1.7] 10 MHz [R.3 FDD] ETU300 High 70 9.4
8.2.1.1.3 Minimum Requirement 64QAM
The requirements are specified in Table 8.2.1.1.3-2, with the addition of the parametersin Table 8.2.1.1.3-1 and the
downlink physical channel setup according to table [in Annex C.3.2].
Table 8.2.1.1.3-1: Test Parameters for Testing 64QAM
Parameter Unit Test [1.8-1.10, 2.2-2.5]
Reference signal power
E /| dB 0
RS "or
N, at antenna port dBm/15kHz TBD
Note: TBD
Table 8.2.1.1.3-2: Minimum performance 64QAM (FRC)
Test Bandwidth  Reference Propagation Correlation Reference value UE
n C Conditi M Fraction of SNR (dB) C
u h on at M at
m a ri ax e
b n X i g
e n m or
r e u y
' m
Throughput
%
)
[2.2] 3 MHz [R.5 FDD] EVA5 Low 70 TBD
[2.3] 5 MHz [R.6 FDD] EVA5 Low 70 TBD
[1.8] 10 MHz [R.7 FDD] EVA5 Low 70 17.7
[1.9] 10 MHz [R.7 FDD] ETU70 Low 70 19.0
[1.10] 10 MHz [R.7 FDD] EVA5 High 70 19.1
[2.4] 15 MHz [R.8 FDD] EVA5 Low 70 17.7
[2.5] 20 MHz [R.9 FDD] EVA5 Low 70 17.6
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8.2.1.1.4 Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parametersin Table 8.2.1.1.4-1 and the
downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-
antenna performance with asingle PRB allocated at the lower band edge.

Table 8.2.1.1.4-1: Test Parameters for Testing 1 PRB allocation

Parameter Unit Test [3.1-3.3]
Reference signal power
Ene/| dB
RS "or
N, at antenna port dBm/15kHz TBD
PRB allocation [Lower channel edge]
Note: TBD

Table 8.2.1.1.4-2: Minimum performance 1PRB (FRC)

Test Bandwidth Reference Propagation Correlation Reference value UE
n a C Conditi M Fraction of SNR (dB) C
u n h on at M at
n d a ri ax e
b M n X i g
e C n m or
r S e u y
| m
Throughput
(
%
)
[3.1] 1.4 MHz [R.0 FDD] ETU70 Low 30 TBD
16QAM 1/2
[3.2] 10 MHz [R.1 FDD] ETU70 Low 30 TBD
16QAM 1/2
[3.3] 20 MHz [R.1 FDD] ETU70 Low 30 TBD
16QAM 1/2
8.2.1.2 Transmit diversity performance

The requirements are specified in Table 8.2.1.2-2, with the addition of the parametersin Table 8.2.1.2-1 and the
downlink physical channel setup according to table [in Annex C.3.2]. The purposeisto verify the performance of
transmit diversity (SFBC) with 2 and 4 transmitter antennas.

Table 8.2.1.2-1: Test Parameters for Transmit diversity Performance (FRC)
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Parameter Unit Test [7.1]
Reference
signal power dB 3
(p)
(ERS / I or )

N, at antenna dBm/15kHz

port

Table 8.2.1.2-2: Minimum performance Transmit Diversity (FRC)

Test Bandwidth  Reference Propagation Correlation Reference value UE
n a C Cond Matr  Eraction of SNR (dB)
u n h ition iX M
n d a and ax
b M n Ante i
e C n nna m
r S e Conf u
I igur m
atnlo Throughput
(
%
)
[7.1] 10 MHz [R.11 FDD] EVA5 2x2 Medium 70 6.8
16QAM 1/2
[7.2] 10 MHz [R.10 FDD] HST 2x2 Low 70 TBD
QPSK 1/3
[7.3] 1.4 MHz [R.12 FDD] EPAS 4x2 Medium 70 TBD
Q
P
S
K
1/
3
8.2.1.3 Open-loop spatial multiplexing performance
8.2.1.4 Closed-loop spatial multiplexing performance
8.2.1.4.1 Minimum Requirement Single-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.1-2, with the addition of the parametersin Table 8.2.1.4.1-1 and the
downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these testsis to verify the closed
loop rank-one performance with wideband and frequency sel ective precoding.

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 a7 ETSI TS 136 101 Vv8.3.0 (2008-11)

Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test [4.1] Test [4.2]
Reference
signal power dB 3
(ERS / I or )(P)
N, at antenna dBm/15kHz
port
Precoding
granularity PRB 6 50

Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Test Bandwidth  Reference Propagation Correlation Reference value UE
n a C Cond Matr  Eraction of SNR (dB) C
u n h ition ix M at
n d a and ax e
b M n Ante i g
e C n nna m or
r S e Conf u y
I igur m
atnlo Throughput
(
%
)
[4.1] 10 MHz [R.10] EVA5 2x2 Low 70 2.5
QPSK 1/3
[4.2] 10 MHz [R.10] EPA5 2x2 High 70 -2.8
QPSK 1/3
[4.3] 10 MHz [R.13] EVA5 4x2 Low 70 TBD
Q
P
S
K
1/
3
8.2.14.2 Minimum Requirement Multi-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.2-2, with the addition of the parametersin Table 8.2.1.4.2-1 and the
downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these testsis to verify the closed
loop rank-two performance with wideband and frequency selective precoding.
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Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter

Unit

Test [5.1,5.2]

Test [5.3]

Reference
signal power

(ERS / I or )(P)

dB

3

N, at antenna
port

dBm/15kHz

Precoding
granularity

PRB

50

PMI delay

Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Bandwidth  Reference Propagation Correlation
a C Cond Matr
n h ition iX
d a and
M n Ante
C n nna
S e Conf
| igur
atio
n
10 MHz [R.11 FDD] EVA5 2x2 Low
16QAM 1/2
10 MHz [R.11 FDD] ETU70 2x2 Low
16QAM 1/2
10 MHz [R.14 FDD] EVA5 4x2 Low
16
A
M
1/
2
MU-MIMO

[Control channel performance: D-BCH and PCH]

TDD (Fixed Reference Channel)

ETSI

Reference value UE
Fraction of SNR (dB) C
M at
ax €
i g
m or
u y
m
Throughput
(
%
)
70 12.9
70 14.3
70 TBD
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Table 8.2.2-1: Common Test Parameters (TDD)

Parameter Value
Uplink downlink 1
configuration (Note 1)
Special subframe 4
configuration (Note 2)

Cyclic prefix Normal
Inter-TTI Distance 1
Number of HARQ

processes Processes 7
Maximum number of 4

HARQ transmission

Redundancy version
coding sequence

{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM

Number of OFDM
symbols for PDCCH OFDM symbols
Cyclic Prefix Normal
Note 1:  as specified in Table 4.2-2 in [TS 36.211]

Note 2:

as specified in Table 4.2-1in [TS 36.211]

Single-antenna port performance

The receiver single-antenna performance in a given multi-path fading environments is determined by the SNR for
which a certain relative information bit throughput of the reference measurement channelsin Annex A.3.2 is achieved.
The purpose of these testsis to verify the single-antenna performance with different channel modelsand MCS. The
QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.4.2.1-1.

8.22.11

Minimum Requirement QPSK

The requirements are specified in Table 8.2.2.1.1-2, with the addition of the parametersin Table 8.2.2.1.1-1 and the
downlink physical channel setup according to table [in Annex C.3.2].

Table 8.2.2.1.1-1: Test Parameters for Testing QPSK

Parameter Unit Test [1.1-1.4,2.1]
Reference signal power
RS or
N, at antenna port dBm/15kHz TBD [-74]

Note: TBD
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Table 8.2.2.1.1-2: Minimum performance QPSK (FRC)

Test Bandwidth Reference Propagation Correlation Reference value UE
n C Conditi M Fraction of  SNR (dB) C
u h on at Maxi at
n a ri mum e
2 2 Throughput c?r
: e (%)
y
I
[1.1] 10 MHz [R.2 TDD] EVA5 Low 70 TBD
[1.2] 10 MHz [R.2 TDD] ETU70 Low 70 TBD
[1.3] 10 MHz [R.2 TDD] ETU300 Low 70 TBD
[1.4] 10 MHz [R.2 TDD] HST Low 70 TBD
[2.1] 1.4 MHz [R.4 TDD] EVA5 Low 70 TBD
8.2.2.1.2 Minimum Requirement 16QAM
The requirements are specified in Table 8.2.2.1.2-1, with the addition of the parametersin Table 8.2.2.1.2-2 and the
downlink physical channel setup according to table [in Annex C.3.2].
Table 8.2.2.1.2-1: Test Parameters for Testing 16QAM
Parameter Unit Test [1.5-1.7]
Reference signal power
E /I dB 0
RS or
N, at antenna port dBm/15kHz TBD
Note: TBD
Table 8.2.2.1.2-2: Minimum performance 16QAM (FRC)
Test Bandwidth  Reference Propagation Correlation Reference value UE
n C Conditi M Fraction of SNR (dB) C
u h on at M at
m a ri ax e
b n X i g
e n m or
r e u y
' m
Throughput
%
)
[1.5] 10 MHz [R.3 TDD] EVA5 Low 70 TBD
[1.6] 10 MHz [R.3 TDD] ETU70 Low 30 TBD
[1.7] 10 MHz [R.3TDD] ETU300 High 70 TBD
8.2.2.1.3 Minimum Requirement 64QAM

The requirements are specified in Table 8.2.2.1.3-2, with the addition of the parametersin Table 8.2.2.1.3-1 and the
downlink physical channel setup according to table [in Annex C.3.2].
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Table 8.2.2.1.3-1: Test Parameters for Testing 64QAM

Parameter Unit Test [1.8-1.10, 2.2-2.5]
Reference signal power
E /| dB 0
RS or
N, at antenna port dBm/15kHz TBD
Note: TBD

Table 8.2.2.1.3-2: Minimum performance 64QAM (FRC)

Test Bandwidth  Reference Propagation Correlation Reference value UE
n C Conditi M Fractionof  SNR (dB)
u h on at M
m a ri ax
b n X i
e n m
r e u
' m
Throughput
%
)
[2.2] 3 MHz [R.5 TDD] EVA5 Low 70 TBD
[2.3] 5 MHz [R.6 TDD] EVAS Low 70 TBD
[1.8] 10 MHz [R.7 TDD] EVA5 Low 70 TBD
[1.9] 10 MHz [R.7 TDD] ETU70 Low 70 TBD
[1.10] 10 MHz [R.7 TDD] EVA5 High 70 TBD
[2.4] 15 MHz [R.8 TDD] EVA5 Low 70 TBD
[2.5] 20 MHz [R.9 TDD] EVA5 Low 70 TBD
8.2.2.1.4 Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.2.1.4-2, with the addition of the parametersin Table 8.2.2.1.1.4-1 and the
downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-
antenna performance with asingle PRB allocated at the lower band edge.

Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation

Parameter Unit Test [3.1-3.3]
Reference signal power
Ene/| dB
RS "or
N, at antenna port dBm/15kHz TBD
PRB allocation [Lower channel edge]
Note: TBD
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8.2.2.2
8.2.2.3
8.2.2.4
8.2.25

8.2.2.6

8.3

Requirements for user-specific requirements are TBD. 8.4 Demodulation of PDCCH/PCFICH

8.4
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Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC)

Bandwidth Reference Propagation Correlation
a C Conditi M
n h on at
d a ri
M n X
C n
S e
I
1.4 MHz [R.0 TDD] ETU70 Low
16QAM 1/2
10 MHz [R.1 TDD] ETU70 Low
16QAM 1/2
20 MHz [R.1 TDD] ETU70 Low
16QAM 1/2

Transmit diversity performance

Open-loop spatial multiplexing performance

Reference value UE
Fraction of SNR (dB) C
M at
ax €
i g
m or
u y
m
Throughput
(
%
)
30 TBD
30 TBD
30 TBD

Closed-loop spatial multiplexing performance

MU-MIMO

[Control channel performance: D-BCH and PCH]

Demodulation of PDSCH (User-Specific Reference

Symbols)

Demodulation of PDCCH/PCFICH

The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the
Downlink Scheduling Grant (Pm-dsg). PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies
amiss detection of PDCCH.
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FDD
Table 8.4.1-1: Test Parameters for PDCCH/PCFICH
Parameter Unit Test [8.1]
Number of PDCCH symbols 2
symbols
1 PHICH group,
PHICH mapping normal PHICH
duration
Cell ID 0
Reference signal
power dB 0
(ERS/ Ior )(P)
Power difference
between PCFICH dB 0
and PDCCH
N, atantenna port | dBm/15kHz
Cyclic prefix Normal

8.4.1.1

Single-antenna port performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.4.1.1-1 [ The downlink physical setup isin accordance with Annex C.3.2.]

Test

8.1]

8.4.1.2

8.4.2
8.42.1

8.4.2.2

8.5

8.6

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH

Bandwidth Aggregation Reference
level C

h

a

n

n

e

I

10 MHz 8 CCE [R.15 FDD]

Propagation

Transmit diversity performance

TDD

Single-antenna port performance

Transmit diversity performance

Demodulation of PHICH

Demodulation of PBCH

ETU70

ETSI

C
0
n
di
ti
o
n

Correlation Reference value
Matr
IX Pm-dsg (%) SNR (dB)
Low 1 -1.7
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9 Reporting of [CQI/PMI]

<Text omitted>
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Annex A (normative):
Measurement channels

Al General

A.2 UL reference measurement channels

A.3 DL reference measurement channels

A.3.1 General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload
size per sub-frameisvaried in order to keep the code rate constant throughout aframe.

The algorithm for determining the payload size A is as follows; given adesired coding rate R and radio block allocation
NRB

1. Calculate the number of channel hits N, that can be transmitted during the first transmission of a given sub-
frame.

2. Find A such that the resulting coding rateis as close to R as possible, that is,

minR— (A+24)/ N,

subject to
a) Aisavalid TB size (according to section 7.1.7 of 36.213) assuming an allocation of Ngg resource blocks.

3. If there is more than one A that minimises the equation above, then the larger value is chosen per default.

A.3.2 Reference measurement channel for receiver
characteristics

Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) [with the
exception of sub-clause 7.4 (Maximum input level)].

Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific
bandwidths.
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Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 10
0
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 10 10 10 10 10 10
Modulation QP QP QP QP QP QP
SK SK SK SK SK SK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3
Number of HARQ Processes Process 8 8 8 8 8 8
es
Maximum number of HARQ 1 1 1 1 1 1
transmissions
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 40 13 22 43 67 87
8 20 16 92 12 60
For Sub-Frame 5 Bits 32 10 18 43 67 87
0 64 00 92 12 60
For Sub-Frame 0 Bits 15 87 18 43 67 87
2 2 00 92 12 60
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per subframe 1 1 1 1 2 2
Code block CRC size Bits 0 0 0 0 24 24
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13 37 63 13 20 27
68 80 00 80 70 60
0 0 0
For Sub-Frame 5 Bits 10 34 60 13 20 27
80 92 12 51 41 31
2 2 2
For Sub-Frame 0 Bits 52 29 54 12 19 26
8 40 60 96 86 76
0 0 0
Max. Throughput averaged over 1 frame kbps 37 124 213 43 67 87
3.6 9.6 28 92 12 60
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW. 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  The RLC should be configured to Unacknowledged Mode

Table A.3.2-2 Fixed Reference Channel for Receiver Requirements (TDD)

Parameter Unit Value
Nominal Avg. Inf. Bit Rate kbps
Number of HARQ Processes Process 1 1 1 1 1 1
es
Maximum number of HARQ 1 1 1 1 1 1
transmission
Information Bit Payload per Sub-Frame Bits

Number of Code Blocks

Binary Channel Bits Per Sub-Frame Bits
Coding Rate
Bandwidth MHz 1.4 3 5 10 15 20
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Number of OFDM symbols per Sub-
Frame
11.
5
Modulation QP QP QP QP QP QP
SK SK SK SK SK SK

Note 1: 2 symbols allocated to PDCCH
Note 2:  The RLC should be configured to Unacknowledged Mode
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A.3.3 Reference measurement channels for PDSCH performance
requirements (FDD)

A.3.3.1 Single-antenna transmission (Common Reference Symbols)

Table A.3.3.1-1: Fixed Reference Channel QPSK R=1/3

Parameter Unit Value
Reference channel [R. [R.
4 2
FD FD
D] D]
Channel bandwidth MHz 14 3 5 10 15 20
Allocated resource blocks 6 50
Allocated subframes per Radio Frame 10 10
Modulation QP QP
SK SK
Target Coding Rate 1/3 1/3
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 40 43
8 92
For Sub-Frame 5 Bits 32 43
8 92
For Sub-Frame 0 Bits 15 43
2 92
Number of Code Blocks per subframe 1 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13 13
68 80
0
For Sub-Frame 5 Bits 10 13
80 51
2
For Sub-Frame 0 Bits 52 12
8 96
0
Max. Throughput averaged over 1 frame Mbps 0.3 4.3
74 9
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Table A.3.3.1-2: Fixed Reference Channel 16QAM R=1/2

Parameter Unit Value
Reference channel [R.3
FDD
]
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 50
Allocated subframes per Radio Frame 10
Modulation 16Q
AM
Target Coding Rate 1/2
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1411
2
For Sub-Frame 5 Bits 1296
0
For Sub-Frame 0 Bits 1296
0
Number of Code Blocks per subframe 3
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Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2760
For Sub-Frame 5 Bits 27002
For Sub-Frame 0 Bits 25492
Max. Throughput averaged over 1 frame Mbps 139

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Table A.3.3.1-3: Fixed Reference Channel 64QAM R=3/4

Parameter Unit Value
Reference channel [R.5 [R.6 [R.7 [R.8 [R.9
FDD] FDD] FDD] FDD] FDD]
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 15 25 50 75 100
Allocated subframes per Radio Frame 10 10 10 10 10
Modulation 64Q 64Q 64Q 64Q 64Q 64QA
AM AM AM AM AM M
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 8504 1411 3057 4688 6166
2 6 8 4
For Sub-Frame 5 Bits 7992 1353 3057 4535 6166
6 6 2 4
For Sub-Frame 0 Bits 6456 1257 2833 4535 6166
6 6 2 4
Number of Code Blocks per subframe 2 3 5 8 11
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1134 1890 4140 6210 8280
0 0 0 0 0
For Sub-Frame 5 Bits 1047 1803 4053 6123 8193
6 6 6 6 6
For Sub-Frame 0 Bits 8820 1638 3888 5958 8028
0 0 0 0
Max. Throughput averaged over 1 frame Mbp 8.25 13.9 30.4 46.6 61.7
S

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Table A.3.3.1-4: Fixed Reference Channel Single PRB (Channel Edge)

Parameter Unit Value
Reference channel [R.O [R.1
FDD] FDD]
Channel bandwidth MHz 1.4 3 5 10/2 15 20
0
Allocated resource blocks 1 1
Allocated subframes per Radio Frame 10 10
Modulation 16Q 16Q
AM AM
Target Coding Rate 1/2 1/2
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 224 256
For Sub-Frame 5 Bits 224 256
For Sub-Frame 0 Bits 224 256
Number of Code Blocks per subframe 1 1
Binary Channel Bits Per Sub-Frame
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For Sub-Frames 1,2,3,4,6,7,8,9 Bits 504 552

For Sub-Frame 5 Bits 504 552

For Sub-Frame 0 Bits 504 552

Max. Throughput averaged over 1 frame Mbps 0.224 0.25
6

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

A.3.3.2 Multi-antenna transmission (Common Reference Symbols)

A.3.3.2.1  Two antenna ports

Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports

Parameter Unit Value
Reference channel [R.1 [R.11
0 FDD]
FDD]
Channel bandwidth MHz 10 10
Allocated resource blocks 50 50
Allocated subframes per Radio Frame 10 10
Modulation QPS 16Q
K AM
Target Coding Rate 1/3 1/2
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4392 1296
0
For Sub-Frame 5 Bits 4392 1296
0
For Sub-Frame 0 Bits 4392 1296
0
Number of Code Blocks per subframe 1 3
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1320 2640
0 0
For Sub-Frame 5 Bits 1291 2582
2 4
For Sub-Frame 0 Bits 1238 2476
4 8
Max. Throughput averaged over 1 Mbp 4.39 13.0
frame S
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
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A.3.3.2.2  Four antenna ports

Table A.3.3.2.2-1: Fixed Reference Channel four antenna ports

Parameter Unit Value
Reference channel [R.12 [R.13 [R.1
FDD] FDD] 4
FDD]
Channel bandwidth MHz 1.4 10 10
Allocated resource blocks 6 50 50
Allocated subframes per Radio 10 10 10
Frame
Modulation QPSK QPS 16Q
K AM
Target Coding Rate 1/3 1/3 1/2
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 408 4392 1296
0
For Sub-Frame 5 Bits 328 4392 1296
0
For Sub-Frame 0 Bits 152 3624 1144
8
Number of Code Blocks per
subframe
For Sub-Frames 1,2,3,4,6,7,8,9 1 1 3
For Sub-Frame 5 1 1 3
For Sub-Frame 0 1 1 2
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1248 1280 2560
0 0
For Sub-Frame 5 Bits 960 1251 2502
2 4
Bits 480 1203 2406
2 4
Max. Throughput averaged over 1 Mbp 0.374 4.32 12.8
frame S

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
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A.3.3.3 [RMC for UE-Specific Reference Symbols]

A.3.4  Reference measurement channels for PDSCH performance
requirements (TDD)

A.3.4.1 Single-antenna transmission (Common Reference Symbols)

Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3

Parameter Unit Value
Reference channel [R. [R.
4 2
TD TD
D] D]
Channel bandwidth MHz 14 3 5 10 15 20
Allocated resource blocks 6 50
Uplink-Downlink Configuration (Note 3) 1 1
Allocated subframes per Radio Frame 4+ 4+
(D+S) 2 2
Modulation QP QP
SK SK
Target Coding Rate 1/3 1/3
Information Bit Payload
For Sub-Frames 4,9 Bits B 43
D 92
For Sub-Frames 1,6 Bits B 36
D 24
For Sub-Frame 5 Bits B 43
D 92
For Sub-Frame 0 Bits B 43
D 92
Number of Code Blocks per subframe 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits B 13
D 80
0
For Sub-Frames 1,6 Bits B 112
D 56
For Sub-Frame 5 Bits B 13
D 65
6
For Sub-Frame 0 Bits B 13
D 10
4
Max. Throughput averaged over 1 frame Mbps 2.4
8
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  as per Table 4.2-2 in TS 36.211 [4]

Table A.3.4.1-2: Fixed Reference Channel 16QAM R=1/2

Parameter Un Value
it
Reference channel [R.3
TDD]
Channel bandwidth MH 1.4 3 5 10 15 20
z
Allocated resource blocks 50
Uplink-Downlink Configuration (Note 3) 1
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Allocated subframes per Radio Frame 4+2
(D+S)

Modulation 16Q
AM
Target Coding Rate 1/2
Information Bit Payload
For Sub-Frames 4,9 Bit 1411
S 2
For Sub-Frames 1,6 Bit 1144
S 8
For Sub-Frame 5 Bit 1411
5 2
For Sub-Frame 0 Bit 1296
S 0
Number of Code Blocks per subframe
For Sub-Frames 4,9 3
For Sub-Frames 1,6 2
For Sub-Frame 5 3
For Sub-Frame 0 3
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bit 2760
S 0
For Sub-Frames 1,6 Bit 2251
S 2
For Sub-Frame 5 Bit 2731
S 2
For Sub-Frame 0 Bit 2620
S 8
Max. Throughput averaged over 1 frame Mb 7.82
ps

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  as per Table 4.2-2 in TS 36.211 [4]

Table A.3.4.1-3: Fixed Reference Channel 64QAM R=3/4

Parameter Unit Value
Reference channel [R.5 [R.6 [R.7 [R.8 [R.9
TDD] TDD] TDD] TDD] TDD]
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 15 25 50 75 100
Uplink-Downlink Configuration (Note 3) 1 1 1 1 1
Allocated subframes per Radio Frame 4+2 4+2 4+2 442 442
(D+S)
Modulation 64Q 64Q 64QA | 64QAM 64Q 64Q
AM AM M AM AM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4
Information Bit Payload
For Sub-Frames 4,9 Bits TBD TBD 3057 4688 6166
6 8 4
For Sub-Frames 1,6 Bits TBD TBD 2545 3788 5102
6 8 4
For Sub-Frame 5 Bits TBD TBD 3057 4688 6166
6 8 4
For Sub-Frame 0 Bits TBD TBD 3057 4535 6166
6 2 4
Number of Code Blocks per subframe
For Sub-Frames 4,9 TBD TBD 4140 6210 8280
0 0 0
For Sub-Frames 1,6 TBD TBD 3376 5086 6796
8 8 8
For Sub-Frame 5 TBD TBD 4096 6166 8236
8 8 8
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For Sub-Frame 0 TBD TBD 3931 6001 8071
2 2 2
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits TBD TBD 5 8 11
For Sub-Frames 1,6 Bits TBD TBD 5 7 9
For Sub-Frame 5 Bits TBD TBD 5 8 11
For Sub-Frame 0 Bits TBD TBD 5 8 11
Max. Throughput averaged over 1 frame Mbp 17.3 26.2 34.9

S

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated to PDCCH
for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  as per Table 4.2-2 TS 36.211 [4]

Table A.3.4.1-4: Fixed Reference Channel Single PRB

Parameter Unit Value
Reference channel [R.O [R.1
TDD] TDD]
Channel bandwidth MHz 1.4 3 5 10/20 15 20
Allocated resource blocks 1 1
Uplink-Downlink Configuration (Note 3) 1 1
Allocated subframes per Radio Frame 4+2 4+2
(D+S)
Modulation 16Q 16QA
AM M
Target Coding Rate 1/2 1/2
Information Bit Payload
For Sub-Frames 4,9 Bits TBD 256
For Sub-Frames 1,6 Bits TBD 208
For Sub-Frame 5 Bits TBD 256
For Sub-Frame 0 Bits TBD 256
Number of Code Blocks per subframe TBD 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits TBD 552
For Sub-Frames 1,6 Bits TBD 456
For Sub-Frame 5 Bits TBD 552
For Sub-Frame 0 Bits TBD 552
Max. Throughput averaged over 1 frame Mbp 0.144
s
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  as per Table 4.2-2in TS 36.211 [4]
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A.3.4.2 Multi-antenna transmission (Common Reference Signals))
A.3.4.3 [RMC for UE-Specific Reference Symbols]
A.3.5 Reference measurement channels for PDCCH/PCFICH
performance requirements
A.3.5.1 FDD
Table A.3.5.1-1: Reference Channel FDD
Parameter Unit Value
Reference channel [R.15 [R.16 [R.17
FDD] FDD] FDD]
Number if transmitter antennas 1 2 4
Channel bandwidth MHz 10 1.4 10
Number of OFDM symbols for symbo 2 2 2
PDCCH Is
Aggregation level CCE 8 2 4
DCI Format Format 1 Format 1 Format 2
Cell ID 0 0 0
Payload (without CRC) Bits 31 32+1 46
A.3.5.2 TDD
Table A.3.5.1-1: Reference Channel TDD
Parameter Unit Value
Reference channel [R.15 [R.16 [R.17
TDD] TDD] TDD]
Number if transmitter antennas 1 2 4
Channel bandwidth MHz 10 1.4 10
Number of OFDM symbols for symbo 2 2 2
PDCCH Is
Aggregation level CCE 8 2 4
DCI Format Format 1 Format 1 Format 2
Cell ID 0 0 0
Payload (without CRC) Bits 34 35 49
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Annex B (normative):
Propagation conditions

B.1 Static propagation condition

B.2 Multi-path fading propagation conditions

The multipath propagation conditions consist of severa parts:

e A delay profilein the form of a"tapped delay-line", characterized by a number of taps at fixed positionson a

sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay
spanned by the taps.

e A combination of channel model parameters that include the Delay profile and the Doppler spectrum, that is
characterized by a classical spectrum shape and a maximum Doppler frequency

e A set of correlation matrices defining the correlation between the UE and eNodeB antennas in case of multi-
antenna systems.

B.2.1  Delay profiles

The delay profiles are selected to be representative of low, medium and high delay spread environments. The resulting

model parameters are defined in Table B.2.1-1 and the tapped delay line models are defined in Tables B.2.1-2, B.2.1-3
and B.2.1-4.

Table B.2.1-1 Delay profiles for E-UTRA channel models

Model Number of Delay spread Maximum excess
channel (rm.s.) tap delay
taps (span)
Extended Pedestrian A (EPA) 7 45 ns 410 ns
Extended Vehicular A model (EVA) 9 357 ns 2510 ns
Extended Typical Urban model (ETU) 9 991 ns 5000 ns

Table B.2.1-2 Extended Pedestrian A model (EPA)

Excess tap delay Relative power

[ns] [dB]

0 0.0

30 -1.0

70 -2.0

90 -3.0

110 -8.0

190 -17.2

410 -20.8
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Table B.2.1-3 Extended Vehicular A model (EVA)

Excess tap delay Relative power
[ns] [d B]
0 0.0
30 -1.5
150 -1.4
310 -3.6
370 -0.6
710 -9.1
1090 -7.0
1730 -12.0
2510 -16.9

Table B.2.1-4 Extended Typical Urban model (ETU)

Excess tap delay Relative power

[ns] [dB]

0 -1.0
50 -1.0
120 -1.0
200 0.0
230 0.0
500 0.0
1600 -3.0
2300 -5.0
5000 -7.0

B.2.2  Combinations of channel model parameters

Table B.2.2-1 shows propagation conditions that are used for the performance measurements in multi-path fading
environment for low, medium and high Doppler frequencies

Table B.2.2-1 Channel model parameters

Model Maximum Doppler
frequenc
y
EPA 5Hz 5Hz
EVA 5Hz 5Hz
EVA 70Hz 70 Hz
ETU 70Hz 70 Hz
ETU 300Hz 300 Hz

B.2.3 MIMO Channel Correlation Matrices

B.2.3.1 Definition of MIMO Correlation Matrices

Table B.2.3.1-1 defines the correlation matrix for the eNodeB
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Table B.2.3.1-1 eNodeB correlation matrix

One antenna Two antennas Four antennas
4
1* a% o’® o
Rae =1 l o a1 g g
eNode B Correlation Rae =| . Rag =| 4+ 1
o 1 a@ 0{% 1 0(%
. 4 * *
o a@ a% 1
Table B.2.3.1-2 defines the correl ation matrix for the UE:
Table B.2.3.1-2 UE correlation matrix
One antenna Two antennas Four antennas
1 g% g p
UE Correlation Re=| . Rie =| ", .
g1 Ig@ ﬂ% 1 ﬁ%

AN

Table B.2.3.1-3 defines the channel spatial correlation matrix RSpat . The parameters, o and  in Table B.2.3.1-3 defines
the spatial correlation between the antennas at the eNodeB and UE.
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Table B.2.3.1-3: Rspat correlation matrices

Row =R =| -1

1x2 case

2X2 case

4x2 case Rypat = Reng ® Rge =

1
4x4 case Rsat = Reng ® Rye = . ® . .
X spat B E ay }/ 1 a% ﬂ/ ﬂ}/

For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be
expressed as the Kronecker product of Ryg and R ¢ accordingto Ry, = Rys ® Re.

B.2.3.2 MIMO Correlation Matrices at High, Medium and Low Level

The o and [ for different correlation types are given in Table B.2.3.2-1.

Table B.2.3.2-1
Low correlation Medium Correlation High Correlation
o B o B o p
0 0 0.3 0.9 0.9 0.9

The correlation matrices for high, medium and low correlation are defined in Table B.2.3.1-2, B.2.3.2-3 and B.2.3.2-
4,as below.
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Table B.2.3.2-2: MIMO correlation matrices for high correlation

1x2 case 109
Rign = 09 1
1 09 09081
09 1 08109
2x2 case Rion=| 00081 1 09
08109 09 1

1.0000 0.9000 0.9884 0.8895 0.9543 0.8588 0.9000 0.8100
0.9000 1.0000 0.8895 0.9884 0.8588 0.9543 0.8100 0.9000
0.9884 0.8895 1.0000 0.9000 0.9884 0.8895 0.9543 0.8588
0.8895 0.9884 0.9000 1.0000 0.8895 0.9884 0.8588 0.9543
0.9543 0.8588 0.9884 0.8895 1.0000 0.9000 0.9884 0.8895
0.8588 0.9543 0.8895 0.9884 0.9000 1.0000 0.8895 0.9884
0.9000 0.8100 0.9543 0.8588 0.9884 0.8895 1.0000 0.9000
0.8100 0.9000 0.8588 0.9543 0.8895 0.9884 0.9000 1.0000

4x2 case Riigh =

1.0000 0.9884 0.9543 0.9000 0.9884 0.9769 0.9431 0.8895 0.9543 09431 0.9106 0.8588 0.9000 0.889:
0.9884 1.0000 0.9884 0.9543 09769 0.9884 0.9769 09431 0.9431 0.9543 09431 0.9106 0.8895 0.900(
0.9543 09884 1.0000 0.9884 09431 0.9769 0.9884 09769 0.9106 0.9431 09543 0.9431 0.8588 0.889¢
0.9000 0.9543 0.9884 1.0000 0.8895 0.9431 0.9769 09884 0.8588 0.9106 0.9431 0.9543 0.8100 0.858¢
0.9884 09769 0.9431 0.8895 1.0000 0.9884 0.9543 0.9000 0.9884 0.9769 09431 0.8895 0.9543 0.9431
0.9769 09884 0.9769 0.9431 09884 1.0000 0.9884 09543 0.9769 0.9884 09769 0.9431 0.9431 0.954<
09431 09769 0.9884 0.9769 09543 0.9884 1.0000 0.9884 0.9431 0.9769 0.9884 0.9769 0.9106 0.943]
0.8895 0.9431 0.9769 0.9884 0.9000 0.9543 0.9884 1.0000 0.8895 0.9431 09769 0.9884 0.8588 0.910¢
0.9543 09431 0.9106 0.8588 0.9884 0.9769 0.9431 0.8895 1.0000 0.9884 0.9543 0.9000 0.9884 0.976¢
0.9431 09543 0.9431 0.9106 09769 0.9884 0.9769 09431 0.9884 1.0000 0.9884 0.9543 0.9769 0.988/
09106 09431 0.9543 0.9431 09431 09769 0.9884 09769 0.9543 0.9884 1.0000 0.9884 0.9431 0.976¢
0.8588 0.9106 0.9431 0.9543 0.8895 0.9431 0.9769 0.9884 0.9000 0.9543 0.9884 1.0000 0.8895 0.9431
0.9000 0.8895 0.8588 0.8100 0.9543 0.9431 0.9106 0.8588 0.9884 0.9769 09431 0.8895 1.0000 0.988/
0.8895 0.9000 0.8895 0.8588 0.9431 0.9543 0.9431 009106 0.9769 0.9884 09769 0.9431 0.9884 1.000C
0.8588 0.8895 0.9000 0.8895 0.9106 0.9431 0.9543 09431 0.9431 0.9769 0.9884 0.9769 0.9543 0.988/
0.8100 0.8588 0.8895 0.9000 0.8588 0.9106 0.9431 09543 0.8895 0.9431 09769 0.9884 0.9000 0.954:

4x4 case  Rijg =
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Table B.2.3.2-3: MIMO correlation matrices for medium correlation

.case N/A
1 09 03027
| R 09 1 02703
.case um 1 03027 1 09
027 03 09 1

1.0000 0.9000 0.8748 0.7873 0.5856 0.5271 0.3000 0.2700
0.9000 1.0000 0.7873 0.8748 0.5271 0.5856 0.2700 0.3000
0.8748 0.7873 1.0000 0.9000 0.8748 0.7873 0.5856 0.5271
0.7873 0.8748 0.9000 1.0000 0.7873 0.8748 0.5271 0.5856

case dun=| 05856 05271 0.8748 07873 1.0000 0.9000 0.8748 0.7873
05271 05856 07873 0.8748 09000 1.0000 0.7873 0.8748
03000 02700 05856 05271 0.8748 0.7873 1.0000 0.9000
02700 03000 05271 05856 0.7873 0.8748 0.9000 1.0000
.case TBD

Table B.2.3.2-4: MIMO correlation matrices for low correlation

1x2 case Row =12
2X2 case Row =14
4x2 case Row =13g
4x4 case Row =115

InTableB.2.3.2-4, | jisthedxd identity matrix.

B.3 High speed train scenario

The high speed train condition for the test of the baseband performance is a non fading propagation channel with one
tap. Doppler shift is given by

f (t)= f, cosélt)
where f(t) isthe Doppler shiftand fy4 isthe maximum Doppler frequency. The cosine of angle O(t)is given by
D./2-wt

ot) =
N -

,0<t<Dg/v
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~1.5D_ +\t

cosé(t)=
YDy +(=1.5D, +t)’

. D,/v<t<2D,/v

cosé(t)= cosg(t mod (2D,/v))  t > 2D, /v

where D /2 istheinitial distance of the train from eNodeB, and Dy, iseNodeB Railway track distance, bothin

meters; V isthe velocity of thetrainin m/s, t istimein seconds. The parametersin the equation are shown in Table
B.3-1 assuming a carrier frequency fc = 2690 MHz. The resulting Doppler shift is shown in Figure.B.3-1.

Table B.3-1: High speed train scenario

Parameter Value
DS 300 m
Dmin 2m
V 300 km/h
fq 750 Hz

800

400

Doppler Shift (Hz)
o

-400

S S —
e 0 5 10 15 20
Time (sec)

Figure B.3-1: Doppler shift trajectory
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Annex C (normative):
Downlink Physical Channels

C.1 General

This annex specifies the downlink physical channelsthat are needed for setting a connection and channelsthat are
needed during a connection.

C.2 Set-up

Table C.2-1 describes the downlink Physical Channelsthat are required for connection set up.

Table C.2-1: Downlink Physical Channels required
for connection set-up

Physical Channel

PBCH

SSS

PSS

PCFICH
PDCCH
PHICH
PDSCH

C.3 Connection

The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when
measurements are done.

C.3.1 Measurement of Receiver Characteristics
Table C.3.1-1 is applicable for measurements on the Receiver Characteristics (clause 7).

Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)

Physical Channel EPRE Ratio
PBCH PBCH_RA=0
dB
PBCH_RB=0
dB
PSS PSS RA=0dB
SSS SSS RA=0dB
PCFICH PCFICH_RB =0
dB
PDCCH PDCCH_RA=0
dB
PDCCH RB=0
dB
PDSCH PDSCH_RA=0
dB
PDSCH_RB =0
dB

NOTE 1: No boosting is applied.
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Table C.3.1-2: Power allocation for OFDM symbols and reference signals

Parameter Unit Value Note
Transmitted power dBm/15 kHz Test specific 1.
spectral density |,

I, shall be

kept constant
throughout all
OFDM symbols

Cell-specific  reference 0dB
signal power
ratio Eqg /1,

C.3.2 Measurement of Performance requirements

Table C.3.2-1 is applicable for measurementsin which uniform RS-to-EPRE boosting for all downlink physical
channels.

Table C.3.2-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)

Physical Channel EPRE Ratio

PBCH PBCH_RA =pa
PBCH_RB = pg

PSS PSS_RA=pa

SSS SSS_RA=pa
PCFICH PCFICH_RB =

PBs

PDCCH PDCCH_RA = pa
PDCCH_RB = pg
PDSCH PDSCH_RA = pa
PDSCH_RB = pg

NOTE 1: pa= pg = 0 dB means no RS boosting.

Table C.3.2-2: Power allocation for OFDM symbols and reference signals

Parameter Unit Value Note
Total transmitted power dBm/15 Test specific 1. | shall be kept
spectral density |, kHz constant throughout
all OFDM symbols
Cell-specific  reference Test specific 1. Applies for antenna
signal power port p
ratio Epg /1,
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Annex D (normative):
Characteristics of the interfering signal

D.1 General

When the channel band width is wider or equal to 5MHz, amodulated 5SMHz full band width E-UTRA down link signal
and CW signal are used as interfering signals when RF performance requirements for E-UTRA UE receiver are defined.
For channel band widths below 5MHz, the band width of modulated interferer should be equal to band width of the
received signal.

D.2 Interference signals

Table D.2-1 describes the modulated interferer for different channel band width options.

Table D.2-1: Description of modulated E-UTRA interferer

Channel bandwidth

MHz IHz AHz MHz MHz MHz
RB 6 5 25 )0 75 .00
Vinterferer MHz Hz VIHz MHz VIHZ MHz
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Annex E (normative):
Environmental conditions

E.1 General

This normative annex specifies the environmental requirements of the UE. Within these limits the requirements of the
present documents shall be fulfilled.

E.2 Environmental

The requirementsin this clause apply to all types of UE(S).

E.2.1 Temperature

The UE shall fulfil all the requirementsin the full temperature range of:

Table E.2.1-1

+15°Cto +35°C for normal conditions (with relative humidity of 25 % to 75 %)

-10°C to +55°C for extreme conditions (see IEC publications 68-2-1 and 68-2-2)

Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum.
In no case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation.

E.2.2 Voltage

The UE shall fulfil all the requirementsin the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the
equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not
be higher, and the higher extreme voltage shall not be lower than that specified below.

Table E.2.2-1
Power source Lower extreme Higher extreme Normal conditions
voltage voltage voltage

AC mains 0,9 * nominal 1,1 * nominal nominal
Regulated lead acid battery 0,9 * nominal 1,3 * nominal 1,1 * nominal
Non regulated batteries:
Leclanché 0,85 * nominal Nominal Nominal
Lithium 0,95 * nominal 1,1 * Nominal 1,1 * Nominal
Mercury/nickel & cadmium 0,90 * nominal Nominal

Outside this voltage range the UE if powered on, shall not make ineffective use of the radio frequency spectrum. In no
case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation. In particular, the UE shall
inhibit all RF transmissions when the power supply voltage is bel ow the manufacturer declared shutdown voltage.
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E.2.3 Vibration

The UE shall fulfil all the requirements when vibrated at the following frequency/amplitudes.

Table E.2.3-1
Frequency ASD (Acceleration Spectral Density) random vibration
5 Hz to 20 Hz 0,96 m?/s3
20 Hz to 500 Hz 0,96 m2/s3 at 20 Hz, thereafter —3 dB/Octave

Outside the specified frequency range the UE, if powered on, shall not make ineffective use of the radio frequency
spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 36.101 for extreme operation.
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Annex F (normative):
Transmit modulation

F.1 Measurement Point

Figure F.1-1 shows the measurement point for the unwanted emission falling into non-allocated RB(s) and the EVM for
the alocated RB(S).

1 r i
: DUT ! : Test equipment :
1 H i I
! Modugalled i i —> :
1 symbols > ! ! Tx-Rx chain EVM H
: » oFr |: ! H : equalizer [P IDFT P meas |
! —> ' i > :
1 H i I
! ™ | Cramel ! RF > > i
| O—> IFFT > Fontend [T» M =B corection FFT In-band :
' ! H emissions '
! ! H meas. i
1 H 1 I
: 0 ' i —> !
1 H i I
1 H \ ;
1 ! : I

Figure F.1-1: EVM measurement points

F.2  Basic Error Vector Magnitude measurement

The EVM isthe difference between the ideal waveform and the measured waveform for the allocated RB(S)

2|z )=i(v)’

EVM — veT, ,
Tl Py

where

T, isasetof |Tm| modulation symbols with the considered modulation scheme being active within the measurement
period,

z (V) are the samples of the signal evaluated for the EVM,
i(V) isthe ideal signal reconstructed by the measurement equipment, and

P, isthe average power of the ideal signal. For normalized modulation symbols P, isequal to 1.

The basic EVM measurement interval is defined over one slot in the time domain.

F.3 Basic in-band emissions measurement

Thein-band emissions are a measure of the interference falling into the non-allocated resources blocks

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 79 ETSI TS 136 101 Vv8.3.0 (2008-11)

For the non-allocated RBs bel ow the allocated frequency block the in-band emissions would be measured as follows

1 min( f e ,c-12:-Agg +11)

|TZ > Menf

teTs  max(fin,c-12Agrg)

Emissions, . (Arg) =

where

T, isaset of |TS| SC-FDMA symbols with the considered modulation scheme being active within the measurement
period,

Apg isthe starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg =1 or
Ags =—1 for thefirst adjacent RB),

frin (resp. fmaX ) isthe lower (resp. upper) edge of the UL system BW,
c isthe lower edge of the alocated BW, and

Y(t, f) isthe frequency domain signal evaluated for in-band emissions as defined in the subsection (ii)
Therelative in-band emissions are, given by

Eml SS' Onsabsolute (A RB )
C+12:Ngg-1

RB teTg

Eml SS' Onsrelative (A RB ) -

where
Ngs isthe number of allocated RBs

The basic in-band emissions measurement interval is defined over one slot in the time domain.

F.4  Modified signal under test

Implicit in the definition of EVM is an assumption that the receiver is able to compensate a number of transmitter
impairments. The signal under test is equalised and decoded according to:

FFT {z(v —At)- e’J'Z”AfNV}.e"Z’ZfAt~ }

Z'(t, f)= IDFT{ 30 1) 70"

where

Z(V) isthe time domain samples of the signal under test.

To minimize the error, the signal under test should be modified with respect to a set of parameters following the
procedure explained below.

Notation:

At isthe sample timing difference between the FFT processing window in relation to nominal timing of the ideal
signal.

Af isthe RF frequency offset.
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@(t, f) isthe phase response of the TX chain.
a(t, f) isthe amplitude response of the TX chain.

In the following AC represents the middle sample of the EVM window of length W (defined in the next subsections)
or the last sample of the first window half if W is even.

The EVM analyser shall
> detect the start of each slot and estimate At and Al? ,

> determine AC so that the EVM window of length W is centred
e onthetimeinterval determined by the measured cyclic prefix minus 16 samples of the considered

OFDM symbol for symbol 0 for normal CP, i.e. the first 16 samples of the CP should not be taken
into account for this step.

e onthe measured cyclic prefix of the considered OFDM symbol symbol for symbol 1 to 6 for normal
CP and for symbol 0to 5 for extended CP.

To determine the other parameters a sample timing offset equal to AC is corrected from the signal under test. The
EVM analyser shall then

> correct the RF frequency offset AF for each subframe, and

» apply an FFT of appropriate size.

The IQ origin offset shall be removed from the evaluated signal before calculating the EVM and the in-band emissions;
however, the removed relative 1Q origin offset power (relative carrier leakage power) also has to satisfy the applicable
requirement.

At this stage the allocated RBs shall be separated from the non-allocated RBs. The signal on the non-allocated RB(s),
Y(t, f), is used to eval uate the in-band emissions.

Moreover, the following procedure applies only to the signal on the allocated RB(s). The UL EVM analyzer shall then
estimate the TX chain equalizer coefficients a(t, f) and ¢(t, f) used by the ZF equalizer for all subcarriers by

1 [tbd]
At this stage estimates of Af a, f), o(t, f) and AT areavailable. At isone of the extremities of the window

W ,ie At canbe AE+0{—{%J or AE+{%J,where a=0if Wisoddand =1 if Wiseven. TheEVM

analyser shall then

> caculate EVM, with At set to AE+a—{%J,

> caculate EVM, with At setto AE+{%J.
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F.5 Window length

F.5.1 Timing offset

Asaresult of using acyclic prefix, thereisarange of At , which, at least in the case of perfect Tx signal quality, would
give close to minimum error vector magnitude. Asafirst order approximation, that range should be equal to the length
of the cyclic prefix. Any time domain windowing or FIR pulse shaping applied by the transmitter reducesthe At
range within which the error vector is close to its minimum.

F.5.2 Window length

The window length W' affects the measured EVM, and is expressed as a function of the configured cyclic prefix length.
In the case where equalization is present, as with frequency domain EVM computation, the effect of FIR isreduced. Thisis
because the equalization can correct most of the linear distortion introduced by the FIR. However, the time domain
windowing effect can"t be removed.

F.5.3 Window length for normal CP

The table below specifies the EVM window length at channel bandwidths 1.4, 3, 5, 10, 15, 20 MHz, for normal CP. The
nominal window length for 3 MHz is rounded down one sample to alow the window to be centered on the symbol.

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 82 ETSI TS 136 101 Vv8.3.0 (2008-11)

Table F.5.3-1 EVM window length for normal CP

Ratio of W
t
0]
EVM C
Channel | P
B Cyclic prefix \
a i : . for | f
1 cyclic prefix | CYelic prtleeflrz(g gl sy | 0
d leng F mb | r
th F
w th N T ols ‘ s
i Nep s 1to y
d for for S 6 in ‘ m
6 [S]
M mpl i S
H es | 1
z
! t
0]
6
1.4 128 9 [5] [55.6]
3 256 18 [12] [66.7]
5 512 36 [32] [88.9]
160 144
10 1024 72 [66] [91.7]
15 1536 108 [102] [94.4]
20 2048 144 [136] [94.4]

*Note:  These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP
and therefore a lower percentage.

F.5.4 Window length for Extended CP

The table below specifies the EVM window length at channel bandwidths 1.4, 3, 5, 10, 15, 20 MHz, for extended CP.
The nominal window lengths for 3 MHz and 15 MHz are rounded down one sample to allow the window to be centered
on the symbol.
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Table F.5.4-1 EVM window length for extended CP

Cyclic
P
Cyclic r
g EVM
f \
i i
. X I .
Nominal ( Ratio of
IE i (
Channel T n '
Bandwidth A |
MHz S
i H ¢
Tl I
z
(
€ S {
a I
n
p \
I
e
S
1.4 128 32 [28] [87.5]
3 256 64 [58] [90.6]
5 512 128 [124] [96.9]
512
10 1024 256 [250] [97.4]
15 1536 384 [374] [97.4]
20 2048 512 [504] [98.4]

*Note:  These percentages are informative

F.6 Averaged EVM

EVM isaveraged over al basic EVM measurementsfor 20 slots in the time domain.

1 20
EVM = | =Y EVM?
2013

The EVM requirements should be tested against the maximum of the RMS average at the window W extremities of the
EVM measurements:

Thus EVM, iscaculated using At = At|~ in the expressions above and EVM n is calculated using At = At~h.
Thus we get:

EVM = max(EVM,, EVM )
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F.7  Spectrum Flatness

The data for the subcarrier output power shall be taken from the equaliser estimation step.

ETSI



3GPP TS 36.101 version 8.3.0 Release 8 85 ETSI TS 136 101 Vv8.3.0 (2008-11)

Annex G (informative):
Change history

Table G.1: Change History

[Date [TsG# [TSGDoc. [CR  [Subject [old  [New |
9-11-2007 R4#45  R4-72206 TS36.101V0.1.0 approved by RAN4 -

12-2007 RP#38 RP-070979 Approved version at TSG RAN #38 1.0.0 8.0.0
03-2008 RP#39 RP-080123 3 TS36.101 - Combined updates of E-UTRA UE requirements 8.0.0 /8.1.0
05-2008 RP#40 RP-080325 4 TS36.101 - Combined updates of E-UTRA UE requirements 8.1.0 |8.2.0
09-2008 RP#41 RP-080638 5rl1 Addition of Ref Sens figures for 1.4MHz and 3MHz Channel bandwiidths [8.2.0 8.3.0
09-2008 RP#41 RP-080638 7rl Transmitter intermodulation requirements 8.2.0 /8.3.0
09-2008 RP#41 RP-080638 10 CR for clarification of additional spurious emission requirement 8.2.0 /8.3.0
09-2008 RP#41 RP-080638 15 Correction of In-band Blocking Requirement 8.2.0 8.3.0
09-2008 RP#41 RP-080638 18r1 TS36.101: CR for section 6: NS_06 8.2.0 8.3.0
09-2008 RP#41 RP-080638 19r1 TS36.101: CR for section 6: Tx modulation 8.2.0 /8.3.0
09-2008 RP#41 RP-080638 20rl1 TS36.101: CR for UE minimum power 8.2.0 8.3.0
09-2008 RP#41 RP-080638 21rl TS36.101: CR for UE OFF power 8.2.0 8.3.0
09-2008 RP#41 RP-080638 24r1 TS36.101: CR for section 7: Band 13 Rx sensitivity 8.2.0 8.3.0
09-2008 RP#41 RP-080638 26 UE EVM Windowing 8.2.0 83.0
09-2008 RP#41 RP-080638 29 Absolute ACLR limit 8.2.0 83.0
09-2008 RP#41 RP-080731 23r2 TS36.101: CR for section 6: UE to UE co-existence 8.2.0 /8.3.0
09-2008 RP#41 RP-080731 30 Removal of [ ] for UE Ref Sens figures 8.2.0 8.3.0
09-2008 RP#41 RP-080731 31 Correction of PA, PB definition to align with RAN1 specification 8.2.0 /8.3.0
09-2008 RP#41 ' RP-080731 37r2 UE Spurious emission band UE co-existence 8.2.0 /8.3.0
09-2008 RP#41 RP-080731 44 Definition of specified bandwidths 8.2.0 /8.3.0
09-2008 RP#41 RP-080731 48r3 | Addition of Band 17 8.2.0 83.0
09-2008 RP#41 RP-080731 50 Alignment of the UE ACS requirement 8.2.0 /8.3.0
09-2008 RP#41 RP-080731 52r1 Frequency range for Band 12 8.2.0 8.3.0
09-2008 RP#41 RP-080731 54r1  Absolute power tolerance for LTE UE power control 8.2.0 8.3.0
09-2008 RP#41 RP-080731 55 TS36.101 section 6: Tx modulation 8.2.0 /8.3.0
09-2008 RP#41 RP-080732 6r2 DL FRC definition for UE Receiver tests 8.2.0 /8.3.0
09-2008 RP#41 RP-080732 46 Additional UE demodulation test cases 8.2.0 /8.3.0
09-2008 RP#41 RP-080732 47 Updated descriptions of FRC 8.2.0 /8.3.0
09-2008 RP#41 RP-080732 49 Definition of UE transmission gap 8.2.0 /8.3.0
09-2008 RP#41 RP-080732 51 Clarification on High Speed train model in 36.101 8.2.0 /8.3.0
09-2008 RP#41 RP-080732 53 Update of symbol and definitions 8.2.0 /8.3.0
09-2008 RP#41 Rp-080743 56 Addition of MIMO (4x2) and (4x4) Correlation Matrices 8.2.0 /8.3.0
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