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Foreword

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

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 45.005 version 13.4.0 Release 13 3 ETSI TS 145 005 V13.4.0 (2017-04)

Contents

Intellectual Property RIGNES.... ..ot e e b e 2
01 Yo (o ST 2
AV TeTo = L= g oS = 011 070] oo | OSSPSR 2
0= 11V o PSPPSR 10
1 o0 o< TP PR PSPPI 11
11 REFEIEINCES ...ttt h et et e e E bbb et e s e e e e b e bt s h e e bt s Rt eh e et e e e b sbeebesaeene e e enrees 12
12 ADDIEVIBLIONS ...ttt b e b et e et e s e e bt sh e eb e e he e ae e e e nE e b e sR e eh e e Re e e e R e eb e e bt eaeene e e ne e 13
13 D= T o T] (0] TP P TR UR TSROSO 14
2 Freguency bands and channel arrangemENT.............ooe e e 14
3 REFEIENCE CONTIGUIBLTON ...ttt b b et e b b n e e 17
4 TraNSMItEEr CHArBCIEITSICS ... eveeieseeeee sttt e st st e e st et e te e e e seesreeneensesneeneenneens 18
4.1 (O 1111011 | o0 11T = PRSPPI 18
411 IMIODITE SEBEION ...ttt et s h bt h e b et e e e e e et b e sh e eb e e st ese et e eb e besbeeb e e e entennea 18
4.1.2 BiASE SEAIION ...ttt ettt b b a e h et e bR h e h e e R Rt R e Rt eh e b e Re e R e e e e e e b eheebe e e enneneen 23
4121 Additional reguirements for PCS 1 900 and MXM 1900 Base Stations..........ccceeeereeeiceeseeseeseeseeninens 25
4122 Additional requirements for GSM 850 and MXM 850 Base StationS .........ccoeeeeerierereneneeenieseeesieeee 25
4123 Additional requirements for GSM 700 Base StatioNS...........coerererierieerenese e 26
4124 Additional requirements for ER-GSM 900 Base StationS .........cccooeerirenenenieinesieesese e 26
4.1.2.4.1 UNcOoOrdiNated AEPIOYIMENE .........ciiiiietireiietirt ittt b et b et b s b e ss e b e s sb e e e b e neeb et neens 26
4.1.2.4.2 Coordinated AEPIOYMENT .......couiiieeietert ettt bbb bbb ea bbbt e bt b e bt e ens 26
4.2 OULPUL RF SPECITUM ...ttt r e bt e e e R e et er e bt et e b e e e e s e e e er e e r e eee e e e eans 26
42.1 Spectrum due to the modulation and wide band NOISE...........ccceveeiieieiie e 27
4211 General requirements for all types of Base stationsand MS...........ccccceieeveeie e 27
4212 Additional requirements for MUItICArTier BTS.......ccooiioiieieceesees e se e ses e e e e ens 27
4213 Tables for spectrum requirements due to modulation and wideband NOISe..........cccccvevevcevceeveece e, 28
4214 Exceptions for spectrum due to modulation and wideband NOISE.........cccvecveceeceeceesecreee e, 32
42141 Mobile Stations and Base Transceiver Stations except multicarrier BTS........ccccovcevcv e veeveecee e 32
42142 T o= = g S TP 33
4.2.2 Spectrum due to SWItChING trANSIENES .........ciiiiirieee et b e e b e seene 34
4221 GENEIEl FEOUITEIMIENES ......etieeteiteeeee ettt sttt se e b et s bt e s bt se bt s b et b e e e e e bt s e st b b e e b e e ens 34
a) IMODITE SEBEION ...ttt bbbt b e bbbt b e s b et b e se et b e b et b b 35
b) BaSe tranSCaIVEYN SIALION: .......oouiieiiiiect et bbbt b e et sb e n e 35
4.3 SPUIMOUS EIMISSIONS.....ccueeiteeieeieestesseesteesteeteesteseesseesseesseesseenseasseasseaseeaseesseesseassesnsesseesseesseenseanseensessesssenssenssens 35
43.1 Principle of the SPECITICALION .........ccccv et e st e e reenteeneeneeenes 36
4.3.2 Base TraNSCEIVEN SEALION .....ocueiuiieieieiee sttt sttt eb et s e et et b et eae e e e se e be e e ne e besbesbe e e ennennea 38
4321 GENEral FEQUITEIMENTS ... .eeieieie et et eteestee st et e e e te st e st e s te e te e teeseeeseesseesseesseenseaneesneesseenseenseensenneessensnnns 38
4322 Additional requirements for co-existence with GSM systems on other frequency bands..................... 39
4323 Additional requirements for Co-existenCe With 3G ......covcvieiicieeeee e 40
433 Y7o o L= o o ORI 41
4331 Mobile Station GSM 400, T-GSM 810, GSM 900, ER-GSM 900 and DCS 1 800..........cccervereeuervennen 41
4332 Mobile Station GSM 700, GSM 850 and PCS 1 900..........ccuceririeerierieentesieneeresieseeresre e seesesse e 42
4.4 R0 frEQUENCY TOIEIAINCE. ... .. ettt bbbt bbb e bt e st b st b bbb ens 43
4.5 Output |evel dyNaMIC OPEILHION ........oieeeitireeeee ettt et b e bbb et b e et b b 43
451 Base TraNSCOIVEN SEALION .....ooueiuiieieieieie ettt sttt et e st e tesaeeee et ene e eeseesbeneeseesbesaesseeneenseneeas 43
452 IMIODITE SEBETON ...ttt e e bt bt h e b e et b e s et bt eheeb e e bt ese e e e b e e besbeebe e e enteneea 43
4.6 VKoo LU= (o oot = o 44
4.6.1 GIM SK MOAUIBLION. ...ttt bbb b bt e bbbt b e se et et e s et shenbesneene e s ennes 44
4.6.2 QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM MOAUIBLIONS........cccerueirierieisiesieesiesieeere et seeessesaenens 44
46.2.1 RIMS EVM .ottt sttt sttt stk b et b e s b et et e s b etk e s b et e ke s b e e et e s ee e ebenee e ebenbeneenens 45
46211 VIS TEOUITEIMENES ...ttt ettt etttk e bbbt e bbb bbb e bbb nb st b et e e bt e e enis 45
4.6.21.2 REGUITEMENES TOI BT Sttt b et b bt 45
4.6.2.2 Origin OffSEt SUPPIESSION. ....cueiviueitirieeeteriee ettt ettt b bbb e bt b ese bt e s e s b b neeb e neenis 46
46.2.3 PEAK EVIM ...ttt sttt e e e ettt e et e b e e be e be e be et e eaeeeaeeeaeeeaeebeenreeareeateaaeesaeenaeas 46
4.6.24 05N PEICENTI ...ttt bbbt bbb bbb na s 46

ETSI



3GPP TS 45.005 version 13.4.0 Release 13 4 ETSI TS 145 005 V13.4.0 (2017-04)

4.6.3 Phase and amplitude coherency when using blind physical layer transmissions..........cccocceveeveeveeieeseeee 47
46.3.1 LC T o1 - TR 47
4.6.3.2 EC-GSM-IOT IMS.... ettt ettt s et sa e st et e se e st beseeseebeseeneebesaeneebenbeneenens 47
4.6.3.3 BTS sUPPOrtiNg EC-GSM=T0T ......oocieiieieeiesie ettt et ste e s sreesneesneesteenteentessaesseesseeneens 47
4.7 INtermMOdUlati ON GEEENUAETON. ........eiuieeieeeie ettt b e s h e bttt e e et b eb e s st ene e e e e e 47
4.7.1 BaSe traNSCEIVEN STAHION ......cotiiiieieteie ettt bbbttt b e bt she b e e e e e e e e sbesbesbesbe e e enneneea 47
47.2 Intra BT S intermodul ation atteNUALION ...........cooiiiireeererese ettt ese e e 47
4721 GSM 400, GSM 900, ER-GSM 900, DCS 1800........ccuceeeeeereeniereesiereeeeseeseeseeseessesesseeseesseseessessessesseens 48
47211 Requirements for BTS except multiCarrier BT S........ooi i 48
47212 Requirements for MUILICAITIEr BT S ..ot 48
4722 MXM 850 and MXM 1900........cccueiieiieiie i ittt et eteete e e et e s e e steesteesbeebeenseeaseeseeebeesbeesbeeseesreesreesrens 48
4.7.2.3 GSM 700, GSM 850 and PCS 1900.........cceirueeerereieeiesieseesesteseesessessesessessesessessessesessessesessessesessessenesses 49
a) Requirements for BTS except MUItICarrier BT S........cocviieiiere e e 49
b) Requirements for MUItICAITIEr BT S.......cociiiieece ettt et 49
C) Additional requirementSfor @l BT S ......ccoooi oot re e nneas 49
4.7.3 Yoo PSSR 49
4.7.4 MObi 1€ PBX (GSM 900 ONTY) ....cueitiiieeetesieieiesieseetestesesiesteseesesteseesesteseesestessesessesseessesseneesestesessessenessesseneans 49
5 R W Y g =T [ oSS 50
51 BlOCKING CharaCteriSHICS . ....civieeiiiteect ettt bbbt e 50
511 Definitions of applicable freqUENCY FaNGES .......coirieiiieree e 50
512 REGUITEMENES TOF IMIS.. ..t bbbt b e e bbbt b et b e bbb 52
5.1.3 RS [T g= 11 00 = S TP 54
514 Signal levels of DIOCKING SIGN@L ......c..eoiieiiee et et e reesteeneeneeenes 55
5.15 e Lo =0T I oo = T 61
52 AM SUPPIESSION CHArBCLENTSHICS. ... viiveestieiieteeieseeseeste s rte st e seesteeteeeeeseeste e te e tesstesseesseesseesseenseenseenseeneessenssens 61
521 e o [ = 101 0o 1Y S TP 61
522 REGUITEMENES TOF BT'S ...ttt bbb et b et b e et b e bbb 62
53 INtermMOodulation CharaCLEITSHICS ..cueeueeeee ettt sttt e st e e e teseesbesneene e e eneees 63
531 REGUITEMENES TOI IMIS.. ..t bbb et b e e bbbt b et b et eb e b 63
532 REGUITEMENES TOF BT'S ...ttt bbbt b et b et bbb b 63
54 SPUITOUS EITIESSIONS ...ttt sttt sttt sttt e et b e e et et ese et b e s e e e e bt s e e st eb e e e e st e b e e e e neeb e e b e ne e b e seeneebese e st ebe st eneabenneneee 64
6 Transmitter/reCaiVer PEITOIMANCE ........ccuii ettt saesre e e sreeneeneeneesneenes 64
6.1a IMIS CONTITIONS ...ttt bt s e bt bbbt et e e se e b e seeeb e e bt e bt ebeeaeese e e e b e nbesbeebeeneennennen 64
6.1b BT S CONTITIONS......eeteiteetieeete ettt ettt b bt a etk ekt he bt et e e e e e se ekt sb e eb e e Rt ese e e e ae e besbeebenneennennens 65
6.1 NOmMINal Error RAES (NER) ........eicieiieiieie ettt te e e st ste e te e ae s e e s ae e te e teenteestessaesseesseeseensenneennns 67
6.1.1 (€Y S [ 410 L1 = 1 o SO 67
6.1.1.1 General performanCe FEQUITEIMENTS ........c.ciireerireeertese ettt sb bbbt besn e 67
6.1.1.2 REGUITEMENES TOI IMS ...ttt bbbt e b b et b e e st eb et eb e s be e b e sbennenea 67
6.1.1.3 REQUITEMENES TOI BT'S.....c ettt ettt st b et b e bt b e b e e b e b b e e b e sbenneneas 67
6.1.2 (@ S 4 B s S 1110 L1 = 1 o o [PPSR 68
6.1.2.1 REGUITEMENES TOI IMS ...ttt bbbt b bbb et b e e st b e e bt s be e b e sbeneeneas 68
6.1.2.2 LR e o [T = 0106 o = SR 69
6.1.3 GO VNIV P i 2@ YAN\Y I 410 o (U1 = 1o o BSOS 69
6.1.3.1 REQUITEMENES TOI IMIS ... .ttt te et e et e e e e e e eneesteenteenteenaesneesreesneas 69
6.1.3.2 LR e o [T = 0106 o = TSR 70
6.2 REFErENCE SENSILIVITY TEVEL.......eecee e sttt e s r e e r e s aeesteesre e reeneeneeenes 71
6.2.1 CircUit-SWItChed CRANNEIS. ..ottt et b bt ae e e 71
6.2.1a Reference performance in VAMOS MOGE........oiiiiiiiiierieesie sttt 73
6.2.2 Packet-SWItChed CRaNNEIS ..ottt e st sreese e e eneeseeas 74
6.2.3 FIEXIDIE LAY ON ...ttt ettt bbbt b bbbt b e bt b e se et e b e st et e b b et b e b 76
6.24 Repeated associated control channel PErformManCe ..o e 76
6.2.4a Extended Coverage control channel and data channel performance for EC-GSM-I0T .........ccccoveivnenienne 77
6.2.5 Enhanced M S reCaiVer PEIrfOrMENCE........coiieii ettt et et e e st e st teeteeeesnneenes 77
6.2.6 Additional performance CONTITIONS.........c.ciueiieiieie et e e s e st e e teeeeenaeeraesraeseeas 77
6.3 Reference INTEITErENCE IEVE ... ..o e e 78
6.3.1 GMSK modulated speech channels and associated control channels..........cocovvevvecececececece e 78
6.3.2 Co-channel reference interference PerformManCe.........cuecieci et 78
6.3.2.1 Y ISR = [N T = .11 1 SRS 78
6.3.2.2 BT S FEOUITEIMENTS .....veeeieiteieeeetere ettt ettt ettt st b e et b e e ek s b e e b e sb et e b e sb e e ebese et ebesbe e ebenbenneneas 79
6.3.3 Adjacent channel reference interference PErformMaNCe...........oi e 79

ETSI



3GPP TS 45.005 version 13.4.0 Release 13 5 ETSI TS 145 005 V13.4.0 (2017-04)

6.3.3.1 NoOrmal SYMBOI FaE USEA ........ccveeiieece e ettt e st et e e e snaesnaesreennees 79
6.3.3.1.1 SR = (U T = 1.1 1 80
6.3.3.1.2 L IS (=0 11 (= 111 8l
6.3.3.2 Higher SymMbBOl ral@ USEO: ........c.eocieiieiiee ettt st et e s et e enaeenteenaesneenneas 8l
6.3.3.2.1 SR = (U T = 1.1 1 8l
6.3.3.2.2 L IS (=0 1] (= .11 82
6.34 Reference interference performance — Signal [eVEIS ..o 82
6.3.5 Additional reference interference performance requirements and conditions...........c.cooeerereieneneicsenene 83
6.4 Erroneous frame indication PerfOrMaNCE ..........cciireiiirieie e 85
6.5 Random access and paging performance at high inpUt IEVEIS ..o 86
6.6 Frequency hopping performance under interference CONAitioNS .........c.coeiriieirinereee s 87
6.7 Incremental Redundancy Performance for EGPRS and EGPRS2 MS..........cooo i 87
Annex A (informative): Spectrum characteristics (spectrum dueto the modulation).................... 199
Annex B (normative): Transmitted power level VEr sSUSTIMe.......ccooeeeiceeceieece e, 207
Annex C (normative): Propagation CONAITIONS........c.ccoiiiieirirenese s 213
C.1 Simplewideband propagation MOE .............ccoiiiiriiiiiieie et n e 213
C.2  DOPPIEr SPECIIUM LYPES.......eivititistetese ettt sttt se et s bt b e b e e et e bt e st e b e st e e e e e senneene e 213
(ORCTIN = o]0z o= 1 Lo g 1 11100 (= K= TS 214
C31 Typical casefor rural area (RAX): (6 1A SEHING) ...ecveieeiieiiese et e e e e reeaeens 214
C32 Typical casefor hilly terrain (HTX): (12 tap SELHNG)......eiveieerieie e sae e s e e e s eaeens 214
C33 Typical case for urban area (TUX): (12 tap SEING).....ccoerveirerieine e e 215
C34 Profile for equalization test (EQX): (6 tap SEtING) ......cveervereeeriiieirtieeierieeei e 215
C.35 Typical casefor very small cells (T1X): (2 ta SEING).....ccoerveererririerere et 215
Annex D (nor mative) Environmental CoNditioNS........cooieieiereninerene e 216
D 2R R 7= 0T | S 216
D.2  Environmental requirementS for the IMSS.........cooiiieiiiiee e e 216
D.21 Temperature (GSM 400, GSM 900, ER-GSM 900 and DCS 1 800) ......ccoovevreerrreireiesieseesee e seeesseeneesneens 216
D.211 Environmental Conditions (PCS 1 900, GSM 850 and GSM 700).........ccceeiuerrirrueieereeseeesseeseesseseesseens 216
D.2.2 Yo | o = OSSO 216
D.2.3 Vibration (GSM 400, GSM 900, ER-GSM 900 and DCS 1 800).......c.ccccveurrirriesieenieenesieseeseesessseesseeneeens 217
D.23.1 Vibration (PCS 1 900, GSM 850 and GSM 700)........ccueeeereerierierierieeeeeeseeniessesieseeseeseeseeseessessesnesseessenses 217
D.3 Environmental requirements for the BSS eqUIPMENT ...........oeoeiieeeieieee e 217
D.31 Environmental requirements for the BSS @QUIPMEN .........c.ooiiiiiiieieeee e 218
Annex E (normative) Repeater Char aCteriStiCS......oouviriiieieeieieeee s 219
0 I [ o1 0o (1o o S 219
E.2  SPUMOUS EBIMISSIONS......ccueiiiiiticieiteiee st st etesteeeeste s e e stesseesestesseesbesseessesseensesteensestesseentestesreesesseeneeseennes 219
E.3  INtermOdulation PrOGUCES ........coeiiriririisie ettt sttt bbb ne e sne s 220
B4 OUL OF DBNG QAIN.......c.eiiiiiie bttt b et se et nb b r e s 220
E.5 Frequency error and modulation @CCUIACY .........cceerrirrirserserieseeeeeesessesse s ssessese e ssesne s snenes 220
ES.1 S o (U1 a0V = 0] S PSPPI 220
E.5.2 Modulation accuracy at GM SK MOTUIBLION..........cceeiuieieeieciesees et e e sraesnees 220
E.5.3 Modulation accuracy at 8-PSK, 16-QAM, 32-QAM, QPSK and AQPSK modulation...........ccccceveeervereenee. 220
Annex F (normative) Antenna Feeder L oss Compensator Characteristics (GSM 400, GSM

900 aNd DCS 1800)......ccueieeirerieerieriesreeeesteseesee e seesresressesresreesesreeseessesnens 222
Nt R [ o1 0o (1o o o PSS 222
F.2  TranSmitling Path .........ccoooiiiiee e 222
F.2.1 M @XI UM OULPUL POWEY ......veeeieeeieeeiesieesiee s e eseeeaeseesseesseasseenseesseessessaessaesseesseeseanseanessnsesseenseenseensennsnsssnssensnnes 222
F.2.2 L o P 223

ETSI



3GPP TS 45.005 version 13.4.0 Release 13 6 ETSI TS 145 005 V13.4.0 (2017-04)

F.2.3 BUrst transmiSSiON CharaCEriSHICS ... .ooviieieiitere ettt sa et ne s 223
F.24 PRBSE EITOT ...ttt bttt bt bbbt ekt e e e b e e e e Rt e bt eh e eh e e Rt e a e et e b e bRt he e e enne et 223
F.2.5 S 0[S a0V (o] SRR POPR 224
F.2.6 [T (0N 01 L= I Y 224
F.2.7 SPUIMOUS EIMISSIONS.....cctieteeieeieseeeseesteeseeesseaaeaeesseeaseeseesseassesseesseesaeesseasssasseassesseassensssasssssenssenssesssennseensssnes 224
F.2.8 RS SRS 225
F.2.9 RS 1 11 OSSR 225
F.3  RECEIVING PNttt ettt h bbb s e e neeae b ne e 225
F.3.1 L7 1 SRS 225
F.3.2 AN T TES = o U = S 225
F.3.3 [T 0001 L= I Y 225
F.3.4 INterMOdUlaLiON PEITOIMANCE .......ocie e e e e e e sreesaeete et e esseseenteenseenteeneesnaesnnas 225
F.3.5 RS SOOI 225
F.3.6 S = 01 11 RSOSSN 225
(A ¥ 1o (= [ g L= SY (Lo g 0= (VL) IS 225
Annex G (normative) Calculation of Error Vector Magnitude..........ccccevveveveneene e 227
Annex H (normative) Requirements on Location Measurement UNit ..........cccccevveveeveieccieseene 229
H.1  TOA LMU REQUITEIMENES......ccviiiiiieitecteesie st eee st eeeste st e saestessaestesseesesaeessesteeasestesseentesseessessessesnseseesnes 229
H.1.1 AV o o FO OSSR PRRURRSTSPROSRO 229
H.1.2 LIMU CaraClelIStiCS .. uvicuieticieeie ettt ettt sttt et et e et e et e e aaesbeesbeesbeessesasesaeesaeesbeenseenbeensesasesseesraesanes 229
H.121 BIOCKING CNEIraCLENiSHICS. ... cvieeiertiieeeteee ettt b et 229
H.1.2.2 AM SUPPrESSION CRalrBCLENTSHICS .....veveueetereeert ettt b bbbt bbb b e ens 229
H.1.2.3 INtermMOdul atioN CharBCIEITSLICS. ......eeeeie ettt sr b st ne e e 230
H.1.2.4 SPUMTOUS EIMISSIONS ....veeteete et eeteeseesteestees e e teetesseesseesseesseaseesseasseasaesseesteeseessesneesseesseeaseenseenseansessenssenssees 230
H.1.3 Time-of-Arrival Measurement PerfOrMAaNCE..........oiiiirieiei ettt s sr b e e s 230
H.1.3.1 SENSIIVILY PEITOIMANCE. ... .cctieiecece ettt ettt e s e s seesreesseenteenteenteeneesneesnnas 230
H.1.3.2 INtErferenCe PEIfOIMANCE. ..o bbb bt ae e e 231
H.1.3.3 U] o= 1 gl = T o= PR 232
H.14 Radio Interface Timing Measurement PerfOrMENCE..........cccoireiririeine it 232
H.2 E-OTD LMU REQUITEIMENTS. ... .eiieiiieieiesieseesie e eee sttt e ste e ssee s e seeeseestesseeseessesnsessesseensessesseessesnseseesnes 232
H.2.1 LIMU CharaCtariStiCS ... .icuiictieitecieeie ettt ettt ettt e et e et e e teeaaesaaesbeesbe e beensesaeesaeesteenseentesntesasesseesraesanas 232
H.2.1.1 BlOCKING CNaraClEIStICS. ... eeveiie e cee ettt te e s e s ae et e e esae e be et e e teenseeneesneesaeesaeenseensenns 233
H.2.1.2 AM SUPPIrESSION CharaCLEITSHICS ....veveeuiieiesiesiestee st estesee st e seesteeste et e e e s re e te e be e tesseesaaesseesneesneesseenseensenns 233
H.2.1.3 INtermMOdul atiON CharBCLEITSLICS. .....o.eeeeie ittt e e sr e bt ne e e e 233
H.2.2 Sensitivity and Interference PerfOrMaNCE. ..........cci it ee e ne e s 233
H.2.2.1 SENSILIVILY PEIFOIMANCE. ... .cctieiieiece ettt s e s te e te s e s e e sreesseenteenteenteenaesneesneas 233
H.2.2.2 INtErferenCe PEIfOIMANCE. ..ottt b e bt st e e e 234
H.2.2.3 MUITPAEN PEITOIMEINCE ...ttt st ettt e et ene e st e seeseeeneenee e eneenes 234
Annex | (normative) E-OTD Mabile Station ReqUIremMENts..........cccevvveeveieeeese e 236
050 A [ o1 0o [0 oo o S 236
[.2  Sengitivity and Interference PerformanCe ..........cocoeeieiriie e 236
.2.1 S S RV = 0 0o S 236
[.2.2 INterferenCe PErfOIMANCE ..ottt e b et b e nee e nas 237
1.2.3 W T o= = 0 0o USSR 237
Annex J (informative) Guidance on the Usage of Dynamic ARFCN Mapping......cccccceeevvreenenne 238
05 N 1 11 L1 T () o SRS 238
J.2  Dynamic alocation of GSM 400, GSM 800, GSM 900, ER-GSM 900, DCS 1800 and PCS 1900

AR CINS ...t e e e e s e e e s te e e s te e e teeeaate e s tee e teeeaateeeaReeeanteeateeeteeenseeeareeenreeann 238
J.3  Controlling changesin dynamiC MaPPING.........ccueerereririertesrersesreseeese st sse e sse e e e sse e s e sseneas 238
Annex K (normative) ReferenCe TECSTOr FLO ..o 240
Annex L (normative) Reference Test ScenarioSfor DARP ... 242

ETSI



3GPP TS 45.005 version 13.4.0 Release 13 7 ETSI TS 145 005 V13.4.0 (2017-04)

Annex M (normative) Minimum Performance Requirementsfor Assisted Global

Positioning System (A-GPS) ...t 244
Y T = T S 244
M.1.1 F Y o] 1= V7= 0] g S 244
M.1.2 M EASUrEMENT PAIAIMELENS. ... .cutieiiee ittt ettt et e b e st e e be e st e e e beesab e e saseesabeeeabeesabeeenbeesbeesnbee s 244
M.1.2.1 MS based A-GPS MeasuremMent ParaMELErS .......c.ccueieeieereeieseesees e esteeaeseesreesteessessesaesseesaeesseensesnsenns 244
M.1.2.2 MS assisted A-GPS MeasuremMent ParamELErS.........c.viueieeiieere e eee st es e e e eee e stae e estesaesseesaeesaeenseesenns 244
M.1.3 == 0015 = 0 1= S 244
M.L4A  TIME BSSISIAICE .....eeuviteiteetieieeie ettt et et et se ettt s et b e st e s e e e e s e ke sheeb e e aeea e e e e b e e beeheeb e saeeme e s e nbenbeebeeseennenteneen 244
M.1.4.1 USE Of fINE TIME BSSISTAINCE. .....c.ee vttt sttt ettt ettt et b e et e b et et e e e sb et s beene e e e e 245
M.1.4.2 2D POSITION EITOF ...ttt sttt ettt ettt b et b e et b e b et e bt se et e bt s b et e bt s b et e bt nb et e b e seeneeb e s b et ebenb e e ebe b e e 245
M.2  A-GPS minimum performance reqUIFEMENTS. ..........oovieerereeeeseseerieseeeee e eee e sreeeesreeeesseeeeseesneenes 245
M.2.1 SENSITIVITY ..ttt b bbb h b h e E R R R R R R e R b bRt bR Rt bbb b e 245
M.2.1.1 COBISE HHME ASSISIANCE ... ettt et b et h ettt et b e s bt bt h e et e b e se e b e s bt eh e e e e b e nbesaesbe e e ennennens 245
M.21.1.1 Minimum Requirements (Coarse time aSSIStANCE) ........ccveieereerieiiee e e seete e eee e e e e e e seesseesnes 246
M.2.1.2 FiNE TIME BSSISLANCE ...ttt et e bbbt e e s et b e s bt b e st e e et e sb e besaeene e e ennenes 246
M.2.1.2.1 Minimum Requirements (Fine time aSSIStANCE) ........ccceveeieeiee e eee e 246
M.2.2 N[ T oo U S 246
M.2.2.1 Minimum regquirements (NOMINAl @CCUIBCY) .....vcveiueieeieerieeiteseeseeseesteeaeseesseesteessesssessaesseesaeesseenseensenns 247
M.2.3 DYNAIMIC RBINJE ... ettt ettt ekttt bt eb bt b e b et b e b e se e b e s b e s e eb e eheneeb e e b e seeb e e b e seebe s e et ebesbe e ebenbeneebenbeneeneas 247
M.2.3.1 Minimum requirements (dYNAMIC FANGE) ........eoveerririeerieieeriere ettt b e et se e b e 247
M.24 N o | IS 1= 7= o LR 247
M.24.1 Minimum Requirements (Multi-path SCENAIO0) ........ooueiririririeeee e e 248
M.2.5 Moving scenario and PEriodiC IOCALTION .........c.vciiirieiiireere e 248
M.25.1 Minimum Requirements (moving scenario and periodic 10CatON) .........ccoerererrineire e 249
AV T = o 0 [0 OSSR 249
e I R €1 o 1= | OSSR 249
M.3.1.1 ParBMELEE VAIUBS.......eeeeeeeeeee et bbbttt e e bt bt he e st e st et et e eb e e bt s heene e e enee e 249
M.3.1.2 LRSI S 1S oS PSRSRRRN 250
M.3.1.3 GPS REFEIENCE TIME ...ttt ettt sttt s ae e st et e e e beseeebesaeeseeneesseseesaeeseeneenseseens 250
M.3.14 R (== (o= o Y IS Lo o= 1 o 0 250
M.3.1.5 Satellite constellation and aSSIStANCE AaLAL.........ccververeerirere et neen 250
M.3.1.6 ALMOSPNENTC AEIAYS. ...ttt bbb bbb bt b et bbbt e ens 250
M.3.1.7 GSM Frequency and frEOUEINCY EITOT......c.ucvreiueeeiereeeete st st et sttt see et sb et sbe b e b et st sae e b b e 251
M.3.1.8 INFOrMELION BIEMENES ...ttt r bt a et et eesb e b b ene e e enbe e 251
M.3.1.9 (€1 ST g OSSPSR 251
M.3.1.10 RESET MS POSITIONING STORED INFORMATION MESSAgE.......c.ccveererieieesieienesieneeiesiesesnesee e 251
M.4  Propagation CONOITIONS. ........cciierieieieieise sttt sttt s e be st sbe b e e e e neenesrennees 251
M.4.1 Static Propagation CONAITIONS ...........cceiireirire ettt bbbttt sb et be bbb 251
M.4.2 MUILI-PEEN CASE G ...ttt bbbt e a bt e et b e e b e e bbb e st eb et e e bt nn e enis 251
M.5 Measurement SEQUENCE CNAIT..........ccuiiiiiiieiierie et 252
T R €1 o 1= | OSSR 252
M.5.2 MS Based A-GPS Measurement SeqQUENCE Chalt ...........ccuviieiieieee et e et snae e snees 252
M.5.3 MS Assisted A-GPS Measurement SeqUENCE Chart .........c.oocvvieerieeeie st 253
M.6 Assistance datarequired fOr TESHING.......oiuiiririereieiei et b e enes 254
M.6.1 011 0o 1 o o PRSP 254
M.6.2 Information elements required fOr MS-DaSE0. ..o 254
M.6.3 Information elements available for MS-aSSIStEd .......c.ooiiiiiieeeee s 255
M.7 Converting M S-assisted measurement reports into position estimates...........ccecevveeeereneereeneecee e 257
M.7.1 FEFOOUCTION ...ttt et bbb ae e st e e e s e ekt s h e eb e s ae e st e b e e st ea e e e e benb e eheebe e e enneneeares 257
M.7.2 MS MEASUIEMENT FEPOITS. ....eiviieieeeeitit ettt ettt sttt e st e st e e sabe e sa b e e s abeesabeesaseesabeeeaseesabeeenbeesbeesnbeen 257
M.7.3 Weighted Least Squares (WLS) POSItiON SOIULION..........cecveruierieeireieseeseeseesieeseesesseesne e e esseentesneesnaesseessens 258
Annex N (nor mative) Reference Test Scenariosfor DARP Phasell (MSRD)......cccocvvvvenieienees 260
N.L Interferer CONFIQUIBLIONS ........ccueiieeeeeieiirese sttt sttt b et st seeneebenee b neennenes 260
N.2 Correlation and antenna gain imbalaNCE.............couiiiiriii s 261

ETSI



3GPP TS 45.005 version 13.4.0 Release 13 8 ETSI TS 145 005 V13.4.0 (2017-04)

N.3 Testing MSRD terminal conformance to 1egacy reqQUITEMENES..........ccovvecirieereereese e eeestee s ste et sae e ee e s 262
Annex O (normative) Minimum Performance Requirementsfor Assisted Galileo and

Additional Navigation Satellite Systems (A-GANSS) .......ccocvvvvereicieenns 264
(O 1 R 1= 0 ST 264
0.11 F Y o] 1= V7= 0] S 264
0.1.2 M EBSUIEMENT PAIAIMELEIS.........oiiiiiiiie e s e e s e e ee e s s saaesreesrnesnees 264
0.121 MS based A-GANSS MESSUrEMENt PAIrMELENS. ......ccueeiuirreeriereeeriest ettt b e bt bess e b e e 264
0.1.2.2 MS assisted A-GANSS MeasUremMent PAraMELErS ........couurveeruirreerierieiesteseee ettt see e 264
0.13 RESPONSE LM ...ttt bt bt b bt b e b st bt e bt se e b e bt s e e b e e bt se e b e e b e se b e s b et eb e e b e st ebeebeseebeebeneeneas 264
0.14 LIRS S5 T = o= S 265
0.141 USE Of fINE TIME BSSISTAINCE. ... e vttt b ettt e et bbb e e e sb e b e eaeene e e et e 265
0.15 EITOr AEfINITIONS ...t b e e e e bt bbb et e s e e e e b e s b sb e e b e e e et e neeres 265
0.2  A-GANSS minimum performance reQUIFEMENLS..........ccceieeeeieieerie e esee e eee st se e te e sre e eesreereennens 266
0.21 S ST LY OSSR 266
0.211 COBISE tHME ASSISIANCE ... ettt et e st sttt eae et e e e e seesbesaeeseesee e eneeseeebesaeeneeneensestesaesseeneenseseens 266
0.2111 Minimum Requirements (Coarse time aSSIStANCE) ........c.ccererererierere et 267
0.212 FINE tIME GSSISLANCE ... eeee ettt et et e s te et aeebe et e e e eeseesbeseeeseeneenseneeseeseesaeeneeeeneeses 267
0.21.21 Minimum Requirements (Fine time aSSISLANCE) .........cccerrerierieirereee ettt 267
0.2.2 INOMINGl ACCUIBCY ...ttt stttk b et h bbb se bt s b e s e e bt e b e e eb e s E e e eb e e b e e eb e s b et ebesb e e ebesbeneebenbeneeneas 268
0.221 Minimum requirements (NOMINAl ACCUIACY) ....veiveeeveeeeeeeseeieetesaeseesreestesseeseesseesseesseesesseesseessenssees 268
0.2.3 )= 0 T o = 1 = S 269
0.231 Minimum requirements (AYNAMIC FANJE) .....veveeriereereereeseesreeseeeeeeeesreesseestessessaesseesseesseessesssesssesseensenns 269
0.24 MUITE-PEEN SCENAITO ...ttt e bbbt e b se e b e bt eb e e e e e e b e ebeebeemeene e e e e e 269
0.24.1 Minimum Requirements (MUlti-path SCENAIMO) ........c.ciueiierieii e ere s 270
0.25 Moving scenario and PEriOIC IOCALION ........ccieiiie et e e e te et e eraesneesraesneas 270
0.251 Minimum Requirements (moving scenario and periodic |0CatiON) ..........coevrirerrinerneeesee e 271
(O TG N I o0 o [0 = SR SPRN 272
031 LT 0T PR 272
0311 PArBMELEE VAIUBS......c.eeeeeeee et bbbttt bbb bt b e h et et et e e e sb e b e saeene e e et e 272
0.31.2 THMNE BSSISEAINCE ...ttt ettt bttt h bbb bt bt eb e aeeae e e e b e besh e eb e eaeehe e st e s s et e nbeebeeneene e e ennennen 272
0.3.13 GANSS REFEIENCE TIME.....c.ei ittt b et e e b et b e bt eb e e e e e e s besaesbe e e ennennens 272
0.314 RefErence @and M S TOCAITIONS ......ccueiueeieie ittt ettt e b et e e sb bt sn b bt ene e e e 273
0.315 Satellite constellation and aSSIStANCE aLAL.........c.cerveiieriiire e 273
0.3.16 F N 100 T oo U= S 273
0.3.17 1SS LS o £ USRS 273
0.3.18 INFOrMELTION BIEMEBNES ...ttt e e et b e ae st et et e st e saeseesneenee e eneenes 273
0.3.1.9 GINSS SIgNAIS....cee ettt ettt et b et b e et b et h e b e bt b e e Rt b e Rt b e b et b et bR e b re e 273
0.3.1.10 RESET MS POSITIONING STORED INFORMATION MESSAJE.......ccieerieerieeieiee e sieenieeee e sieeneens 273
0.3.2 GNSS SYSIEM TiME OffSELS ...ttt bbbttt b bbb 274
0.4 Propagation CONAItIONS........cceieeieieeieseeiee e se e seeste e eee s e seaseesseensesteeneessesseensesseensessesneensessesneens 274
0.4.1 Static Propagation CONTITIONS.........coiiice i ceese e e et e e s et e e e esaesreesbeeseessaesseesseesseenseeneeenes 274
0.4.2 U o g o S 274
0.71 FEFOOUCTION ...t bttt s e bbb st et e e e e et bt s bt eh e e st e aeeb e e et em e e e e b e nb e sheebeeneenneneearas 280
0.7.2 M'S MEASUNEIMENE FEIOITS. ...ttt ettt e r et e e e R se e R e bt be e e e n e b e sreer e e e e e nners 280
0.7.3 Weighted Least Squares (WLS) POSItion SOIULTON..........coeiiirieiieieesieseeie sttt ene e seenen 282
Annex P (normative) Minimum receiver performance requirementsfor MSR BS................... 284
P.1 Reference Sengitivity and interference performancCe..........ocoeeiieieereneece s 284
P.2  Other recaiVer CharaCteriStiCS. .......cccviiiiiiiii e 284
P.2.1 = Lol (T glo e = = oS 284
pP.2.2 INtermMOodulation CharaCTEITSHICS .....veeeeeie sttt r e bbb e e 284
P.2.3 E N Y=o 0=~ o SR 285
Annex Q (normative) Reference Test Scenariosfor Voice services over Adaptive Multi-user

channelson ONe SIot (VAMOS) ...t 286
Q.1 Interferer configurationS in QOWNIINK..........ccuoiririririsese e 286

ETSI



3GPP TS 45.005 version 13.4.0 Release 13 9 ETSI TS 145 005 V13.4.0 (2017-04)

Q.2 Interferer configurationS in UPHINK .........c.coiiieiiiicic et e e ne e 287
Q.3 Sensitivity test configuration in dOWNIINK............ccociiiie e e 288
Q.4 Sensitivity test configuration iN UPINK...........ccooiiiiiiie e 288
Q.5 Timeand frequency OffSEt iN UPIINK ..o 288
Q.6 VAMOSDTX SCENAiO iNAOWNIINK ......cviiiveeiieeitieieecte ettt e stee s et eteesteesreesaeesareenbeesbeesseessnssnneas 288
Q.7 Correlation and antenna gain imbalance for VAMOS T MS.........cooiiiieeseseeeeeeeeenies 289
Annex R (normative) Reference Test Scenariosfor Overlaid CDMA ... vecvevicceece e 291
R.1 Frequency OffSat iN UPIINK........cooiieee e 291
Annex S (normative) Normalized CONErENCY EXTOL .....ccecueecieciieiecte et e 292
Annex T (normative) Calculation of the equivalent combined POWEr ........c..ccecveveveecececceenene, 293
Annex U (informative): ChangE hiStOrY .....ccuo it s 294
L 1S 0] Y 306

ETSI



3GPP TS 45.005 version 13.4.0 Release 13 10 ETSI TS 145 005 V13.4.0 (2017-04)

Foreword
This Technical Specification 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 defines the requirements for the transceiver of the pan-European digital cellular
telecommunications systems GSM.

Requirements are defined for two categories of parameters:

- thosethat are required to provide compatibility between the radio channels, connected either to separate or
common antennas, that are used in the system. This category also includes parameters providing compatibility
with existing systems in the same or adjacent frequency bands;

- those that define the transmission quality of the system.

The present document defines RF characteristics for the Mobile Station (MS) and Base Station System (BSS). The BSS
will contain Base Transceiver Stations (BTS), which can be normal BTS,micro-BTS or pico-BTS. The precise
measurement methods are specified in 3GPP TS 51.010 and 3GPP TS 51.021.

Unless otherwise stated, the requirements defined in this EN apply to the full range of environmental conditions
specified for the equipment (see annex D).

In the present document some relaxations are introduced for GSM 400 MSs, GSM 900 MSs, GSM 700 MSs and GSM
850 M Ss which pertain to power class 4, 5 or 6 (see subclause 4.1.1). In the present document these Mobile Stations are
referred to as"small MS".

In the present document some relaxations to receiver requirements are introduced for a M S indicating support for
Downlink Multi Carrier (DLMC), see 3GPP TS 24.008, when in DLMC configuration. DLMC configurations are
specified for only GSM 850, GSM 900, DCS 1800 and PCS 1900.

M Ss may operate on more than one of the frequency bands specified in clause 2. These M Ss are referred to as "Multi
band MSs" in this EN. Multi band M Ss shall meet all requirements for each of the bands supported. The relaxation on
GSM 400 MSs, GSM 900 MSs, GSM 700 MSs and GSM 850 MSsfor a"small MS" are also valid for amulti band MS
if it complies with the definition of asmall MS.

The RF characteristics of repeaters are defined in annex E of this EN. Annexes D and E are the only clauses of thisEN
applicable to repeaters. Annex E does not apply to the MS or BSS. The precise measurement methods for repeaters are
specified in 3GPP TS 51.026 [35].

The present document also includes specification information for mixed mode operation at 850 MHz and 1900 MHz
(MXM 850 and MXM 1900). 850 MHz and 1900 MHz mixed-mode is defined as a network that deploys both 30 kHz
RF carriers and 200 kHz RF carriers in geographic regions where the Federal Communications Commission (FCC)
regulations are applied or adopted.

The requirements for aM S in a mixed-mode system, MXM 850 and MXM 1900, correspond to the requirements for
GSM 850 MS and PCS 1900 M S respectively.

Annex M defines the minimum performance requirements for A-GPS for M Ss that support A-GPS. Annex M does not
apply to the BSS.

The present document also includes specific requirements for multicarrier BTS, wherever explicitly stated in the text,
that apply for all classes of multicarrier BTS (Wide Area, Medium Range and Local Area) if nothing elseis stated. All
other requirements designated for BTS and normal BTS apply if not otherwise stated. The multicarrier BTS classes
have relaxed requirementsin the areas of Tx spurious emissions, intermodul ation attenuation and, when multicarrier
receiver isincluded, Rx blocking. Usage of multicarrier BT Ss in some geographical regions might be subject to
regulatory restrictions to protect other radio systems operating in bands of adjacent frequency assignments, in particular
for all safety related applications like railway applications. In areas where such systems coexist with multicarrier BTSs,
the received interference power originating from multicarrier BT Ss might have to be limited.

The document also includes entry points in some tables for the multicarrier BT S requirements to which TS 37.104 [33]
for Multi-Standard Radio Base Stations (MSR BS) is referring to as specific GSM/EDGE single-RAT requirements not
covered by the general requirements. These entry points are marked with ™ and, as described in a note in each
applicable table, identify the relevant column(s) that are applicable as MSR BS requirements. In general the
requirements for multicarrier BTS equipped with multicarrier receiver also apply to Multi-Standard Radio Base
Stations. The GSM requirements for Multi-Standard Radio Base Stations are defined for GSM 850, GSM 900, DCS
1800 and PCS 1900 only. Requirements for other frequency bands and MXM base stations are excluded. Annex P
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