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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 ETSI identities can be found wnder
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not',"should", "shelild.not"¢"may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described-in clause 3.2 of the EFSI 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


;�n�_��gw���A�'Xؼ���l�#�T3��Z0xN���cws7��ǰ8:*h�llUg\������oܿM����|�d���0��mg�(Hނ<���Ḛ���rZ+��q��z�U��Ȱ�����R�

3GPP TS 45.005 version 13.0.0 Release 13 3 ETSI TS 145 005 V13.0.0 (2016-01)

Contents

Intellectual Property RIGNES.... ..ottt bbb e s 2
01 Yo (o SR 2
AV TeTo = Y= g oY (= 01T 070] oo PSSP 2
0= 11 o PSSR 10
1 o0 o< TSP PSP 11
11 REFEIEINCES ...ttt bbb et bbb e e s b et e e R e b sh e e bt s Rt eh e e e e b e b eeeebesaeene e e enrees 12
12 ADDIEVIBLIONS ...ttt et b bttt e se ke eh e b e e Rt e ae e s e e ns e b e sheeh e e Rt e e e b e b e bt eneeh e e e nne s 13
13 D= T o T] (0] TSP PP URTURTOSPP 14
2 Freguency bands and channel arrangemeNt ..o ieeie e 14
3 REFEIENCE CONTIGUIBLION ...ttt b bbb n e e 17
4 LI 0 0 LS o T o oSS 17
4.1 (O 1111011 | o0 11T = TP 18
411 MODITE SEAETON ...t ee e b s e e o re b sbe b st e e e e e sb e besbesbe e e enneneeas 18
4.1.2 BaSE SEAIION ..ottt e se et sne e ey ettt ea bt se e e b s ae b e e e e 22
4121 Additional requirements for PCS 1 900 and'MXM 1900 Base StalionS..........ccceereereeeiereceeseeseenieeninens 24
4122 Additional requirements for GSM 850 and’M XM 850 Base SLAiONS .......cc.evveereerienereneneee e 24
41.2.3 Additional requirements for GSM 700 Basa'SIALIONS........ 00 e e 24
4124 Additional requirements for ER-GSM 900 Base StatiONS . .t eoveveererieesesieeeie e 24
4.1.2.4.1 Uncoordinated deplOYMENE ...........ooeo il edieeeeeneee g e e o2 ese reeesessesesessessesessessesessessesessessesessessenessessensans 24
4.1.2.4.2 Coordinated deplOYMENT ........o.ovieiieee et ettt Ao ettt bbb b st b e s b e e bt ne bt enis 25
4.2 OUutput RF SPECIIUM ... e e 0 L et s 25
4.2.1 Spectrum due to the modulation and wide DaNdiN0ISE.. .2 veveive e 25
4211 General requirementsifor all types of Base Stafions:and MS..........ccccovivieeeecienesie e 25
4212 Additional requirements for MUItiCarrier BT S o e ens 26
42.1.3 Tables for spectrum requirements due ta>modulation and wideband Noise...........ccccvvcevcevceveeve e, 26
4214 Exceptions for spectrum due to.modulation and wideband NOISE..........ccevceeveeveereese e 31
42141 Mobile Stations and Base TransCeiver Stations except multicarrier BTS.........cccovceevvveeveeveeenene 31
42142 MUITCAITIEr BTS ..t a2 ettt ettt st sa e et st et et e se e tebeseesbesneene e e eneees 32
4.2.2 Spectrum due to SWItChINGATANSIENTS .......o.eiveiiereeirte bbb b b sreseenea 32
4221 €T g Tc = o (U= 00 0L S TSRO TT TS PPTPPRR 32
a) IMODITE SEAEION: ...ttt bbbt b e bbb e bt b et b e se et b et eb e n e 33
b) BaSe traNSCEIVEY SIALION: .......couiiieiieeeet ettt bttt b e bt s b e n et b e 33
4.3 SPUIOUS EIMISSIONS.....ceiueeiteeteeteesteeteesteesteesteesteseesseesseesaeesseaseasseasseaseesseesseesseeseansssnsssseesseenseenseensensesssenssenssens 34
43.1 Principle of the SPECITICALION ........cccci et e st e e reeaeeneenneenes 34
4.3.2 Base TraNSCOIVEN SEALION .....ocueiuiieieiieieie sttt b ettt s e et et b e ae s e e e e se e be e e ne e besbesbe e e ennennea 36
4321 GENErAl FEQUITEIMENTS ... .eeiteeieeie e eteestee st e e e te s e st esaeeste et e e steeseesseeste e teeseeseesneesneesseenseenseensesneessenssnns 36
4322 Additional requirements for co-existence with GSM systems on other frequency bands..................... 37
4323 Additional requirements for CO-exiStenCe With 3 G ......cuvcvieiicieeeece e 38
433 Y7o o L= o o SR SRRRN 39
4331 Mobile Station GSM 400, T-GSM 810, GSM 900, ER-GSM 900 and DCS 1 800..........ccccevereeeruenen 39
4332 Mobile Station GSM 700, GSM 850 and PCS 1 900.......c.ccururueiriererereeieesieresesessesesesseseseesesesessesessesenes 40
4.4 R0 frEQUENCY TOIEIAINCE. ... ..ttt b et b bbbt b e e s bbbt bbb ens 41
4.5 Output |evel dyNaMIC OPEIHION .......coiieeeitereeeee ettt et st b et b et b e et b et eb e b 41
451 Base TraNSCOIVEN SEALION .....oouiieiieieieieie ettt ettt et e st e besaeebesseenee e e se e beneeseesbeseesseeneenseseeas 41
452 IMIODITE SEBETON ...ttt b e bt b e h ek et e b e b e s bt bt ebeeb e e st ese et e ebenbesbeeb e e e ennenrea 41
4.6 Koo LU= (o = ol ot = o YA 42
4.6.1 GIM SK MOAUIBLION. ...ttt ettt h ettt e e b sb e eb e bt e e e e e b et sbeebesaeene e s ennas 42
4.6.2 QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM MOAUIBLIONS. .......ccovrueeriereeenieseeesie st seeesre e eseeseenens 42
46.2.1 RIMS EVIM .ottt sttt sttt stttk s b etk et et et e s b et e bt st et e ke s b e e et e se et et e naeneebenbeneeneas 43
46211 VIS TEOUITEIMENES ...ttt ettt ettt b et b et b e b b e b bbb bt e s eb e st b et e eb et neens 43
4.6.21.2 REGUITEMENES TOI BT'S.....ctiiceieteiee ettt b et b bt ens 43
4.6.2.2 Origin OffSEt SUPPIESSION. ....cueiveuirtirieieetert ettt ettt b st b bbb eb e bbb ne b e na e e enis 44
46.2.3 PEAK EVIM ...ttt sttt ettt et et e b e b e et e e be e beeabesaeesheeeaeeaaeebeeareeabeeateeaeesreesaeas 44

ETSI


�M��6x��eAO6_�6�nN5~��
i��Z�7���vj�!mb�9�nL<^��fI[��@p�������-�r����AY�Q҅s�٨��<@oOl��?���K	�����]5�^��6���y�uX��6�

3GPP TS 45.005 version 13.0.0 Release 13 4 ETSI TS 145 005 V13.0.0 (2016-01)

4.6.2.4 LS ST 1= o= 01U =SS 44
4.7 INtermMOdUlati ON GEEENUAETON. ........eiueeiieeeie ettt ettt b e s a e bt e e e e et sr e ebesaeene e e enee e 45
4.7.1 BaSe traNSCEIVEN STALION ......cooiiitiieiitieie ettt b bbbttt b bbbt e e ese e e e sn e besaesbe e e enneneea 45
4.7.2 Intra BT S intermodul atiOn aEENUALION .........c.oitiriiitiieeeeie ettt sb e 45
4721 GSM 400, GSM 900, ER-GSM 900, DCS 1800........ccerueuerrerienerrereeesresseeesessessesessessesessessesessessensesesses 45
47211 Requirements for BTS except MUItICAITier BT S........cocvveiieieeie e 45
47212 Requirements for MUITICAITIEr BT S .......cociiiiiiiireeeeree et 45
4722 MXM 850 and MXM 1900 ........cccuiiieitieiieieeee et et eteeee e e e teesteesteesteesbeesesaeeeaeeeseesbeesbeebesseesseesreesrens 46
4.7.2.3 GSM 700, GSM 850 and PCS 1900........ccceeuereenterieeeeeeeeenieseesesaestesseesesseseeseessesseeneessessessessessessensessens 46
a) Requirementsfor BTS except multicarrier BTS.........ooiiiicerereereeeie et 46
b) Requirements for MUItICAITIEr BT S.......ooiiiiieeee et s 47
C) Additional requirementSfor @l BT S ......ccoooi ittt esreennes 47
4.7.3 Yoo SRS 47
4.7.4 MODbi 1€ PBX (GSM 900 ONTY) ....ueitiieieetesieieiesieseetestesee e stesessesteseesesteseesestestenesbesaenessessenessesaenesteseenessessenenns 47
5 RECEIVEN CharaCEEITSIICS. ... cveiveriesiicie ettt st sttt e e s et st e be st s e e 47
51 BlOCKING CharaCtEriSHICS ...ttt bbb bbbt b sttt eb e ens 48
511 Definitions of applicable freQUENCY FaNGES .......coi et 48
512 REGUITEMENES TON IMIS.. ..t bbbt b et b et b bbb 50
513 REGUITEMENES TOF BT'S ...ttt et st b et b et b e et b e bbb 51
514 Signal 1evels of DIOCKING SIGNAL .......coviiiiiicie ettt eb e ebesneneenen 53
515 MiCro- aNd PICO-BTS......oiiiiiiie ittt Tttt e et b e e bbb et b b et b e b 58
52 AN\ STl o o =Tl g e gt s ol o 1 1 ons T o N X TSR 58
521 ReqQUIrEMENIS FOr MS.....cceceeece e o et g2 e st e et e e e e e este e be e teeteenneeneeenes 58
5.2.2 ReqUIrEmMENIS FOr BT S ... s a5 N e ee e o0 s g 5h e e sre e teente e e en e teesse e seeeeennesneennns 59
53 INtermModulation CharaCLEITSHICS ..cc.veueeeeie e e tgiesee e ere e eresasadete e oo beseesreseeese et e e ensesee e e seesrenbesneene e e eneenes 60
531 R (V= 0(= 0 S 0 1Y S T o g v 60
532 ReQUIrEMENES TOr BTS ...ty e 80005 B ek B ettt sttt sttt b et st e et b et nb e b 60
54 SPUIIOUS EMISSIONS......ueeveieneere e B et e D 1 6Tttt ettt sttt bttt et b e et n e 61
6 Transmitter/reCaiVer PErfOrMaNCEY.. ... ot st b e et steestesteeeesteese e tesneeneesseeneesaesseenteseesneensesseens 61
6.1a 1Y/ IS o0l gTo 1 1T gL SO = S o eSS 61
6.1b BTS CONAITIONS....ceeeee s e B0ttt bbb bbb e e e 62
6.1 Nominal Error RateS (NER) ......c..ocveieereecd i s ettt 63
6.1.1 GM SK MOAUIBLTON. ...t ettt b bbbt bt b e e 63
6.1.1.1 General PerformManCe FeOUI FEMIBIILS . i . e e e eeesee st se e e s et eesee e e e s e e saeesae e reesseeneeeneesreesaens 63
6.1.1.2 ReqUITEMENES TOr IMIS ...t et et e s e s ae e s teeateeneeenaesnaesreeseens 63
6.1.1.3 REGUITEMENES FOF BT'S. ..ot ittt sttt sttt et b e e eb e b et b e b e seebe e et e sbe e ebesbennenea 64
6.1.2 (@ S 4 B S [ 1110 L1 = 1 o e OSSR 64
6.1.2.1 REGUITEMENES FOr M S bbb bbb et b e e bt b eeb e b e b e sb e e enens 64
6.1.2.2 REQUITEMENES TOI BTS.....c ettt ettt b e e b b e bt bt b e eb e b e e b e sbennenea 65
6.1.3 16-QAM/32-QAM MOAUIBLION.......eeeuieiieieeie ettt ettt et ae et e e neeseesbesaesaeenesaesbesneenseneens 66
6.1.3.1 REQUITEMENES TOI IMS ...ttt b bbb et b e e bt bt eb e b e e b e b e nnenens 66
6.1.3.2 LR E o [ = 010 5 o = S TS 66
6.2 REFErENCE SENSITIVITY TEVEL ..o sttt e r e s e s aeesteesreenreeeeeneeenes 67
6.2.1 CircUit-SWItChEd CRANNEIS. ... ettt et sb e sb et ne e nas 67
6.2.1a Reference performance in VAMOS MOUE. .........cuiiiiiierieiee et se st e s e st seenaesneesneeenes 69
6.2.2 Packet-SWItChed ChaNNEIS ..o et ee e 70
6.2.3 L LS F Y I = G =S 72
6.24 Repeated associated control channel PErfOrmManCe ..o e 72
6.2.5 Enhanced MS reCalVer PErfOrMENCE.........coo ittt 72
6.2.6 Additional performance CONAITIONS............coiiiiiiiiere bbb 73
6.3 REfErenCe INTEITErENCE IEVE ........o e et st sb e e ne et e 74
6.3.1 GMSK modulated speech channels and associated control channels...........oooveeiiiiieceiee e 74
6.3.2 Co-channel reference interference PerformManCe.........cvev e et 74
6.3.2.1 Y ISR = [N T = .11 1SS 74
6.3.2.2 S ST (=0 1 (= .01 SR 75
6.3.3 Adjacent channel reference interference PerformancCe..........cvecveeieeceesiecse e 75
6.3.3.1 Normal SYMBOI ratE USEA ........cueiiieece ettt et e st sr e st e snaesneesreenneas 75
6.3.3.1.1 Y SR =0 (U T = 1.1 1 75
6.3.3.1.2 BT S EQUITEIMENES.......veeeeeetereeieet sttt ettt b et b et b bt e b e b s bt b e bt b e e st bt ne bt s e enis 76
6.3.3.2 Higher SYMDOI FaL@ USEA: ......c.eiuiiieiiteeet e bbbt nb e 76

ETSI


r�\��=��v;�=R��NE���!i����&v�����_��s�ӷ;��@hʜ��Y��>F��mq,pu�+BҀ�j�v,v��:o)Q���l��,���O�d��o󇻘RYa�������}m��`J�

3GPP TS 45.005 version 13.0.0 Release 13 5 ETSI TS 145 005 V13.0.0 (2016-01)

6.3.3.2.1 ISR = [N T = 1.1 1 76
6.3.3.2.2 L IS (=0 1] (= 1= 77
6.34 Reference interference performance — Signal [EVEIS .........ooee e 77
6.3.5 Additional reference interference performance requirements and conditions.............ccceceveereerieenesceeneen, 78
6.4 Erroneous frame indication PErfOrMaNCE ..........uiiieiiei ettt re e eeeeesneennes 80
6.5 Random access and paging performance at high inPUL EVEIS ........cceoieeie e 81
6.6 Frequency hopping performance under interference CONditioNS ..o 82
6.7 Incremental Redundancy Performance for EGPRS and EGPRS2 M. 82
Annex A (informative): Spectrum characteristics (spectrum dueto the modulation).................... 175
Annex B (normative): Transmitted power level VEr SUSTIMe.......ccoceevicieieceeee e, 183
Annex C (normative): Propagation CoONAItioNS..........ccceviieenere e 189
C.1 Simplewideband propagation MOEL .............ccoiiiiiiieiieie et e e 189
(O B ToT o o L= g o= o 101 01 0= RS 189
C.3  Propagation MOEIS........ccueiieieieieiiete ettt e et s s bbbt ss e e ebesb e enenr e nenne e 190
C31 Typical casefor rural area (RAX): (6 1A SEING) ...cccveieeeieeieese e sre et re e e e reeaeens 190
C32 Typical casefor hilly terrain (HTX): (12 tap SELHNG)......eivecrereeieeieeeseesees e ee e sae e e e e enreeneens 190
C33 Typical case for urban area (TUX): (12 tap SEiNG)........ i eceere e eieeeesee e e e ssae s e see e e sae e e e sreenseenneens 191
C34 Profile for equalization test (EQX): (6 tap SELHING) .....qh i mmeiieieeiecie e s bir e e aeeseesreesre e e e teseesaesneesraeseees 191
C35 Typical case for very small cells (TIX): (2 tap SEtting) . ..ccooveerereeieree e Goer o e 191
Annex D (normative): Environmental conditionS ...t 192
D 20 R €= o 1= T oyt T S 192
D.2  Environmental requirements for thedVESS...4 i i i e 192
D.2.1 Temperature (GSM 400, GSM 900,ER-GSM 900;and.DCS1 800) ....c.ecvevveerrerieeriereeeeesiereere e seeeseessenens 192
D.211 Environmental Conditions (PCS 1900, GSM ™850 and*GSM 700)..........cceereriererinieeniesieneseesie e 192
D.2.2 RV 0 ] 7o = S S 192
D.2.3 Vibration (GSM 400, GSM»900, ER-GSM 900-and"DCS'L 800)........cccruruerrrereeerireerrreseereseseesesessesesessesesensens 193
D.23.1 Vibration (PCS 1 900, GSM 850 and GSM Z00)..........ccuruerrrerrerereriesireseeesesiesesessesessssesessesessssesessssesessssens 193
D.3 Environmental requirements for the BSS €qUIPMENT .........cceoiiiiieeie it 193
D.31 Environmental requirements for the BSS @QUIPMEN .........c.ooiiiieie e e 194
Annex E (normative): Repeater. Char aCteriStiCS......coviiiieieiece s 195
0 T [ o1 0o 1ot o o S 195
E.2  SPUIMOUS BIMISSIONS. ..ottt ettt sttt ettt b bt bbb e e e e e e st bt st bt nb e b e e ese e st e bt nb e n e ne e s 195
[SIRC T (01 (= 109700 (B 0] g I o oo L1 ox 1= 196
I @ 1¥ o)l o= o I =T o S 196
E.5 Frequency error and modulation @CCUIACY .........ccueerirrirrerseniesieieeeeesessesse s see s s e e sse s s sne e snenes 196
ES51 (=0 (§C 0o = o o PP OU PPN 196
E.5.2 Modulation accuracy at GM SK MOTUIBLION..........ccveiiieiiiieciesies ettt erae e sraesnees 197
E.5.3 Modulation accuracy at 8-PSK, 16-QAM, 32-QAM, QPSK and AQPSK modulation...........cccccceveeervereennen. 197
Annex F (normative): Antenna Feeder L oss Compensator Characteristics (GSM 400, GSM

900 AN DCS 1800).....cccueiueeeerieeeienirsieeeesteseeseesreseeseeseeeeeseesseessessesseessessenns 199
Nt R [ o1 0o (1 ot o o S 199
F.2  TranSmitting Path .........cooieii ettt ee e es 199
F.2.1 M AXI MU OULPUL POWES ......c.veueeterteeetesteeeteste et sb et sae e s sse e ebesae e ebesb e e eb e sbe e ebeebeseeb e ebeaeebesbe e et e sbenseneebeneeneas 199
F.2.2 GRIN ...ttt ettt ettt ettt ettt b bt b At b A e b b eae s bet et eAehe s beb e e s ebe s e beb e st eae et bebe s ebenees et ere s eteneen 200
F.2.3 BUrst transmiSSiON CharaCEriSHICS ......ooviieieietere ettt e bbb e 200
F.24 PRBSE EITOT ...ttt bttt b e b e bbbt e h e et e b e e A e e Rt e bt e bt eb e e ae e Rt e e e R e bt eheehe e e nne e rs 200
F.2.5 S 0[S a0V (o] S RSO UPPOPR 201
F.2.6 [T (000 1 L= I Y S 201

ETSI


9y���L�Y���-qjڏ�	s?�?�"�c:__�C~U���2�C�6
�+��+�^���5�s�T�Bˋ����4���H+��4�l;ع�&S(s�t���e��%�-C3 �� 5(G�d���	����/�

3GPP TS 45.005 version 13.0.0 Release 13 6 ETSI TS 145 005 V13.0.0 (2016-01)

F.2.7 SPUIMOUS EIMISSIONS.....cetieteeuteesieeeeseesseesseesseeseaeesseesseesseesseassesssesseesaeesseessanseanssasesssensseasssssenssenssesssenssennssanes 201
F.2.8 AT AT o OO P PR P P PSOPPUPRPRURN 202
F.2.9 SEBDITITY ettt b e R E b h b e e e R e R Rt Rt b e e Rt e R e e R e R e nReeheeRe e e ennenren 202
G T (= o Y1 I 01 o S 202
F.3.1 L T o SRR 202
F.3.2 INOTSE FIGUIE.... ettt ettt b et b e et b e seeae e b e s e e h e e bt seehe e bt se e e eb e s b e e e bt ebeseebeebeneeneebeneeneas 202
F.3.3 GFOUPD EIAY ...ttt ettt bbbt bbbt h bbbt eh e e e b e e b e e e Rt b e b e et eb et et e b e b et e be b 202
F.3.4 INterMOdUlatiON PEITOMMIANCE ......cov ettt et et b e et b e et b e et s b et e b b e e b e ebeneeneas 202
F.3.5 BT AT o USRS 202
F.3.6 SEBDITITY ettt b e R E b h b e R e R e R Rt Rt b e et e s e e ne e b e nReeheene e e ennenren 202
A 10 o (= I a1 SY (1o 107 (VL) IS 202
Annex G (normative): Calculation of Error Vector Magnitude..........cocooeveieieeenencnesescseeenes 204
Annex H (normative): Requirementson Location Measurement Unit..........cccoooeveveneieienenene. 206
H.1  TOA LMU REQUITEIMENES......cceiiiiiieiteiteceie st eee st seeste st eaestesseestesseesesseessestesnaestesseentessesssessessesnssseesnes 206
H.1.1 [V 46 o SO U PP URRRTTT 206
H.1.2 LIMU CharBCIEIISHICS ...ttt ettt bbbt b e b e bbb e e st e st e e e b et e sbeeb e e e enneneenras 206
H.1.2.1 BlOCKING CNaraClEriStICS. ... eeveiieiee ettt e e s e ae et e e esae e te e beenteenteeneesneesaeesneenseensenns 206
H.1.2.2 AM SUPPreSSiON Chalr8CLENTSHICS .....veveeeriireeieet e ettt bbb e 206
H.1.2.3 Intermodul ation CharaCtEiStICS. .. ..oveeee e B ey Bt ettt e e e 207
H.1.24 SPUIMOUS EMISSIONS ....ecueveieieete et it sreeeresreesresseseess Beoh e pas b esteseeneebessesesbeseenesbesee e sneseeneees 207
H.1.3 Time-of-Arrival Measurement PerformancCe.... a6 i e it T et 207
H.131 SENSItIVILY PErfOrMENCE. .....ccouiiieicieiiee e Lo tgisste e eeee e tes oot eesee e ebe et sbess st sbese et ebesae e b b e 207
H.1.3.2 Interference Performance. ..o i K e B o et 208
H.1.3.3 VU] oF= 1 gl = o g 0T e < eSS 209
H.1.4 Radio Interface Timing Measurement-Perf OrIaNCE. 1 ...l kv e e e seesee s e seeste e e e e e e e e eaesraesraesneas 209
H.2 E-OTD LMU REQUITEMENTS. ..ol b e it s iabit e i Tae s e eueestesseessessesssessessesnsestesseensessesnsessesnssssesnes 209
H.2.1 LMU CharaCteriStiCS ....ove ot ree e e ie e e e afnt oo S0 h e st eeeeseeseeneeneeseesteseesseeseeneeneeneessessesaesseeneenseseenss 209
H.211 BlOCKING CaraCteriStiS. . ... et B o i iy bbb 210
H.21.2 AM SUPPressioN CharaCLENISHICS ..o ki e Fe e 210
H.2.1.3 Intermodul ation CharaCtEiSLICS. .. ... i ettt st e e e 210
H.22 Sensitivity and Interference PerformanCe. ali . ... 210
H.2.2.1 SENSIIVILY PEIfOIMANCE.......cc it e sttt ettt e s e e b e e tesre e s e e sreesaeenteenteenteenaesneesnnas 210
H.2.2.2 INterferenCe PErfOIMANCE. ... i it b ettt e e sb e b st ene e e e 211
H.2.2.3 U] o= o gl = T o PR 211
Annex | (normative): E-OTD Mobile Station REQUITEMENTES.........ccocevirireeeeeeseses e 213
5 R 111 0o (1 (o o OSSR 213
.2 Sensitivity and Interference PerfOrmManCe .........coo oot 213
.2.1 SENSILIVITY PEITOIMAICE ...ttt bbbttt bbb bbb 213
.2.2 INterferenCe PErfOIMENCE ......oc.o ettt et e et e besaeeaeeneeneeneeneas 214
1.2.3 MUILIPAEN PEITOIMEICE. .......eiteeeterteeet ettt bbbt e b e bbb et bt s b e e et e sb e e ebesbenneneas 214
Annex J (informative): Guidance on the Usage of Dynamic ARFCN Mapping.......cccceccevveeenene 215
B0 O 1 11T [ o o) SR 215
J.2  Dynamic alocation of GSM 400, GSM 800, GSM 900, ER-GSM 900, DCS 1800 and PCS 1900
ARFCINS ..tttk e bt s h et e e et e bt e bt e b e e b e e eRe e eRe e e R Rt e Rt e Re e nEe e bt e Reeaneenneeenreas 215
J.3  Controlling changes in dyNamiC MEPPING ... ....coereereerrerreerirreereesseeseeseeeeesseseessesseessessesssesseseessessessens 215
Annex K (normative): ReferenCe TFCSTOr FLO ..ot 217
Annex L (normative): Reference Test Scenariosfor DARP ... 219
Annex M (normative): Minimum Performance Requirementsfor Assisted Global
Positioning System (A-GPS) ... 221

ETSI


��1������V�q`.L�?�ƹK��#��2�5zH?-A{cǩ�q�<����p�_�Î�gFMd�������,����J���0��V;h�c���7��p�A�Q����m��_�$����b�W6)�[�

3GPP TS 45.005 version 13.0.0 Release 13 7 ETSI TS 145 005 V13.0.0 (2016-01)

YR €= 3T - | RSSO 221
M.1.1 F Y o] o1 = VT (0] USRS U PSPPSRSO 221
M.1.2 M EASUrEMENT PAIAIMELENS. ... .cuiiiiiee ittt ettt ettt et e et e st e s be e st e e sbeesa b e e e aseesabeesabessabeeenbeesbeesnneeen 221
M.1.2.1 MS based A-GPS MeasUremMeEnt PArBMELENS .........coereeuerierererieeeiesteesie st se e se e be e s b e b b s s 221
M.1.2.2 MS assisted A-GPS Measurement PAraMELE'S.........ocueerireerierieerieiee sttt se e b e s 221
M.1.3 RESPONSE LIMIE ...ttt ettt b et b e et b bt b e e b e e b e b e e b e e b e se b e e bt seeb e s e e e eb e e b e ne et e ebeneeneebenrene s 221
M.1.4 LIRS S5 T = o= S 221
M.14.1 USE Of fINE TIME BSSISEANCE. ... eeeeeeeeeeee ettt ettt e e st e e et e st e seesbeeneenee e eneeeee 222
M.1.4.2 2D POSITION EITO ...ttt ettt ettt ettt eb e et b e s et b e e et bt s b et eb e s b et e b e sb et e b e e b et ebese e st eb e s e et ebenbe e ebe b e e 222
M.2  A-GPS minimum performance reqQUIFEMENLS. ..........coviuieieieeeeseceesie e esee e eee e e te e e e sreeeesreeaeens 222
2 RS = 01 Y OSSR 222
M.2.1.1 COBISE HHME ASSISIANCE ... ettt ettt et b et h et se e bt bt bt st e e e bese e e b e s bt eb e e e e b e nbesaesbe e e ennennens 222
M.21.11 Minimum Requirements (Coarse time aSSIStANCE) ........c.ceererirerereeerereee et 223
M.2.1.2 FINE tIME GSSISLANCE ..ottt ettt e e st e st e et et e e st et e e se e beseeebeeneeneeneeseeseesaeeneeneeneeses 223
M.2121 Minimum Requirements (Fine time 8SSISLANCE) .........cccereeriereinereee et 223
M.2.2 NOMING] ACCUIBEY ...ttt ettt t ettt b e bt eb e b e bt s h et eb e sh e e eb e s e et eb e se et eb e se et eb e s b e e ebenbe e ebeebenreneas 223
M.2.2.1 Minimum requirements (NOMINEI BCCUFACY) .......cueiuiieuirieieieriee ettt sb e 224
M.2.3 DYNAIMIC RBINJE ... ettt etttk t bbbt b s bttt s b et e b e s b et eb e eb e e eb e sh e e eb e ebeseeb e s e e e ebesbe e et e sbeneebeebeneeneas 224
M.2.3.1 Minimum requirements (AYNAMIC FANGE) .....vcveeeereeriereeseeseesreeseeseesteeaeeeesseesseesseesseessesnsssseesseesseensenns 224
M.2.4 MUITE-PEEN SCENAITO ...ttt e et h et b e se bbb e et e e et e s b e ebeeaeene e e e e e 224
M.24.1 Minimum Requirements (MUlti-path SCENAIO) .........éio e sees e es e e e e e sae e sreesaeenreeneens 225
M.2.5 Moving scenario and Periodic 0CALION ........ccveeeee e B et B s ee st e et e e saees 225
M.25.1 Minimum Requirements (moving scenario and<eriodic |0Cation) ... s e ereeeereerereeseseesreseseeeeseeseees 226
AV T = o 0 [0 O S S S 226
M.3.1 LT 0 T . v Yo P SRR 226
M.3.1.1 R o 101 0 Y 11 S e S P e SR 226
M.3.1.2 TIME BSSISEANCE ... Be e e e et et e ap et e e neeneeneenseeeseeseesneeneeneensensessessesneeneensensessnns 227
M.3.1.3 GPS REFEIENCE TIME .. e 8 e 800 sk e s b et sttt ese e e e e et se e b e s bt eb e e e e e e sbesnesbe e e enneneen 227
M.3.1.4 Reference and M S |OCAITONS ...t ... ut eeee i et e BBk se ettt ettt e e et e e bt se e e e et e e e sn e b e sreene e e eneenes 227
M.3.1.5 Satellite constellation and@sSiStANCE ata v .. o oo, S et 227
M.3.1.6 F N 1001 aTe o0 U= e e s S 227
M.3.1.7 GSM Frequency and frEQUENCY EFTOr. ... o reree eeeseeseesteeseeaesseeseesteessesaesseesseesseesseenseessesseessenssenssnes 228
M.3.1.8 INFOrMELION BIEMENTS ... ettt b bbbt e e sb b bt ene e e 228
M.3.1.9 GPS SIGNAIS. ...ttt sttt a e 42 okt ee sttt s e ettt se e st e b e s e eae e b e se e bt ebene e Rt e b e ne e Rt R e e e Rt bR e Rt bRt b e R e b b 228
M.3.1.10 RESET MS POSITIONING STORED INFORMATION MESSAJE.......coieerierierieiee e sieesieeeesieesieeniens 228
M.4  Propagalion CONUITIONS..........ie et eeeeereseeseesesseeseesseesseseeaeessesseessesseessessesnsessesseessessesseessessesnsessesses 228
M.4.1 Static Propagation CONTITiONS ...iu e e eeeseese e e e e e s e e e sre e s te e te e e e e saeste e tenseessaesseesseesseeseeneennns 228
Y o VU (o 1 [ =Y 3 SRS 228
M.5 Measurement SEQUENCE Chalt............oii it ens 229
T R €1 o 1= | OSSR 229
M.5.2 MS Based A-GPS Measurement SeqUENCE Chart ..........c.ooveereiieieinie st sr e 229
M.53  MSAssisted A-GPS Measurement SEQUENCE Chalt .........coioieiriiriiirieieeriee et 230
M.6 Assistance datarequired FOr tESHING. ......ceoeiireere et re et e e e neeeeseeenes 231
M.6.1 FEFOOUCTION ...ttt st b e b b h e a et e s e e ke s b eb e e aeeheeb e e st eme e e e e b e s bt ebeebeeneennenreares 231
M.6.2 Information elements required fOr MS-DESEd............ccuviiiiiiciee e 231
M.6.3 Information elements available for MS-aSSISEd .........ooi i 232
M.7 Converting M S-assisted measurement reports into position eStiMALES...........ccovrererereeieienesesesens 234
M.7.1 01100 1 o o PRSP 234
M.7.2 MS MEASUNEIMENE FEIOMTS. ...ttt e r e e e rese e Rt bt bt e e e r e b e sr e b e eaeean e e eares 234
M.7.3  Weighted Least Squares (WLS) POSItioN SOIULION.........cccoiiiiririeiesieeeesiee e 235
Annex N (normative): Reference Test Scenariosfor DARP Phasell (MSRD)......cccoceevevvvineenen. 237
N.1 INterferer CONfIQUIBLIONS.........cciieeese ettt e st et e e s este s teeneesteese e tesaesseensessesneeneesneeneas 237
N.2 Corrélation and antenna gain imDalaNCE.............couiiririii s 238
N.3 Testing MSRD terminal conformance to 1egacy reqQUITEMENES..........cccvverurieereeseeieeeeeeseee st ae e sn e 239

ETSI


���>���z��ԉ���R��Q�h޺;͇2��&jn�Je���������T�&���.����Ʈ����:
�O����ֹ��e�Uln�$
~����X	;��ѡ`g�+�hT�柬犩��}����DPR

3GPP TS 45.005 version 13.0.0 Release 13 8 ETSI TS 145 005 V13.0.0 (2016-01)

Annex O (normative): Minimum Performance Requirementsfor Assisted Galileo and

Additional Navigation Satellite Systems (A-GANSS).......cccccevevvveennnnne. 241
(O I R €7 0 - SRS 241
0.11 WY o] 1= V7= 0] S 241
0.12 M EASUrEMENT PAIAIMELENS. ... .cuii ettt e et e et e st e e be e st e e s be e s beesabeesabeeeabessabeeenbeesbeesnnee s 241
0.1.21 MS based A-GANSS MEasUreMENt PAraIMELErS..........ceieereereerieeieeseeseeseetessaesseeseeessessseseesreesseensesnsenns 241
0.1.22 MS assisted A-GANSS MeasuremMent ParaMELErS ........ccveveereereerieeseesteeaeseeseesseessessesaeseesseesseesseensenns 241
0.13 == 00 1S = 1 1= USSP 241
0.14 THIME BSSISTANCE ...ttt sttt b e s bt bt a e a et e b e b Sh e e bt e ae e Rt e e e b e s bt eh e eh e s aeeh e e e et e eeebenbeene e e e e e res 242
0.141 USE Of fINE TIME BSSISTAINCE. ... ettt ettt b ekttt e bbbt b e e e st e sb e b ebeene e e et e 242
0.15 o o L= T o PR ST 242
0.2  A-GANSS minimum performance reQUITEIMENTS..........ccueireireeiriese e ee e see e e e s 243
0.21 SENSITIVITY ..ttt b bbb bR E R R £ R R R e b e AR Rt R Rt bR ne b b e 243
0.211 COBISE HIME ASSISIANCE ... ettt e ettt h ettt et b s bt bt e ae e e et e se e e b e s bt ehe et e nbesbesaeebe e e ennennens 243
02111 Minimum Requirements (Coarse time aSSISLANCE) ........ccveieereerieeieesieeseeseesteeeeeeesreeseesree e seeseesnes 244
0.21.2 FINE TIME BSSISLANCE ..ottt ettt bbbt bttt e e se bt s bt e bt e st e e e neesbeebesaeene e e et nes 244
0.2121 Minimum Requirements (Fine time aSSIStaNCE) ........cccvreeieeiie et ee e 244
0.2.2 N T T oo U S 245
0.221 Minimum requirements (NOMINAl ACCUIACY) ....ccoveeureeeeeesieeieeieseeseesreesseessesseesseesseesseessesssessesssenssees 245
0.23 DYNAMIC RAINJE ... ettt sttt st e s bbb e e et e sb et eb e e b e seebesbeseebesb e e ebesbene et e sbeneenenbeneeneas 246
0.231 Minimum requirements (dyNamIiC FANGE) ........oeee i crreeeerrereeesreseese gite e e sse e see e se e sbe e e 246
0.24 MUItE-Path SCENAITO ... e st E e el ettt ene e e e e steseeseeeneenee e eneeees 246
0.24.1 Minimum Requirements (Multi-path SCENario) i, . s e e Boyieee et 247
0.25 Moving scenario and PeriodiC IOCALTION ... e Fwppe it e g et 247
0.251 Minimum Requirements (moving scenario’andiperiodic |0CaHONY . ..o 248
(@ 20C T == oX 3o 1100 SO o O S SRS 249
031 GENETAL ... B D e Ao eS8ttt b bbb 249
0.311 Parameter VAIUES.........ooee et e 0 et e 249
0312 THME BSSISEANCE......eeeeneearge Te et Gogbeeeeneesmeies 1ot e o e s (i e et et e emeemeeeenseseeseessesneeneeneensenseseessesneeneensensessens 249
0.3.13 GANSS REFEIENCE TiMIEN. oot B0 ettt te et ae s e seesbeseeereeneeneesnens 249
0314 Reference and MS 1OCAIONS ......ooueeeeee el T D et s 250
0.3.15 Satellite constellation and aSSi SLANCE GELAL 6,2 ..vevveeereereerere et se et sre e eneeneens 250
0.3.1.6 ATMOSPNENTIC AEIAYS. ...t B ittt b bbbt b et b et b e nn e ens 250
0.3.17 S LS o £ S oSSR 250
0.3.1.8 INFOrMELION BIEMENLS ... T AT ettt b bbbt e e e sb e b bt ene e e enee e 250
0.3.19 GINSS SIGNAIS. ..t ke ettt stttk ettt b bt e bR bt ne bR bt e bR e Rt e Rt n Rt nn b nnas 250
0.3.1.10 RESET MS POSITIONING:STORED INFORMATION MESSAJE........coveuirerrerererreriesiereeseeiee e 250
0.3.2 GINSS SyStem TimeE OFffSELS ..ottt et en 251
0.4 Propagation CONAITIONS........cueiriririeriesiesieseesie e es et saestessesae e et s e ssesbeseessenseneeseeseesessesseseessenseneas 251
041 Static Propagation CONAITIONS ...........ceiiiiireriee ettt bbbt b bbb 251
04.2 IVIUITISPBEN GBSttt bt b et bbb bt bbbt b et b e et eb et e st nn e ens 251
0.7.1 11 0o 1 o o PRSP 257
0.7.2 MS MEASUNEIMENE FEIOITS. ...c.viviteiie ettt et e e e R se e R e et e se e e e er e b e sreereeeeean e e ennes 257
0.7.3 Weighted Least Squares (WLS) POSItiON SOIULION..........cciveriierieeiesieseesee e sieeseesae e sseesseesse e ssaessaesseesnens 259
Annex P (nor mative): Minimum receiver performancerequirementsfor MSR BS................. 261
P.1 Reference Sengitivity and interference performance...........coeereeeecene e 261
P.2  Other receiver CharaCteristiCs.........ooviiiiiiiiiiiiiii s 261
P.2.1 BIOCKING CharaCEITSIICS ...ttt b e b et b e bbb e b b e b sbenneneas 261
P.2.2 INtermodulation CharaCtEITSHICS ....cueeeeiere sttt et et e besreese e e eneeseeeas 261
P.2.3 F o] o1~ o] o TP SO VTSRV TSR UPTP 262
Annex Q (normative): Reference Test Scenariosfor Voice services over Adaptive Multi-user

channelson ONe SIot (VAMOS) ..o 263
Q.1 Interferer configurations in AOWNITINK............coiiiiriiiire e s ee e 263
Q.2 Interferer configurationS in UPIINK ...........ooiiieiiiieic ettt sreen e ne e 264

ETSI


\4q��k���q"�ݷ���}��Ksp�^T�z�?,B\�۩����^h�S��A-!��&&�5a	4�"�i�q�<uG�M,���&�*�o{�F�b�:oAT��i�fγ~�Q�G�l��k�����g��"��

3GPP TS 45.005 version 13.0.0 Release 13 9 ETSI TS 145 005 V13.0.0 (2016-01)

Q.3 Sensitivity test configuration in dOWNIINK............ccociiiiie i 265
Q.4  Sensitivity test configuration iN UPIINK............coiiiriiiiie et ne e 265
Q.5 Timeand frequency OffSEt iN UPIINK .........ccooiiiiiiiiiiee e 265
Q.6 VAMOSDTX SCenario in OWNINK..........ccociiirierieieesieseeeeseseeeee e seesee e eeeseesseeseeseeensessesseessessenns 265
Q.7 Correation and antennagain imbalance for VAMOS I MS........ooo oo 266
Annex R (informative): ChangE hiStOrY .....couicicece e e e 268
L 1S 0] YRS 278

ETSI


���1-*�T��p�l~|�c����%r� ��vP�s��d���,#B������P㲽�r��&�� ���S7VJg�Ym��f��+�MU����q��gcf4�G��=mPiL�H�w�V5���/�x6}��

3GPP TS 45.005 version 13.0.0 Release 13 10 ETSI TS 145 005 V13.0.0 (2016-01)

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 relaxation's are introduced for GSM-400 M Ss, GSM 900 MSs, GSM 700 MSs and GSM
850 M Ss which pertain to power class 4 or 5 (see subclause 4.1.1),'I'n the present document these Mobile Stations are
referred to as"small MS".

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

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

The RF characteristics of repeaters are defined in annex E-of this EN. Annexes D and E are the only clauses of this EN
applicable to repeaters. Annex E does not apply ta:the M S 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 -and1900 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 aMSin 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 requirements in 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 BTS 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 anote 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
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1800 and PCS 1900 only. Requirements for other frequency bands and MXM base stations are excluded. Annex P
defines the minimum performance for the receiver in MSR BS.
For equipment not declared as MSR BS the ™ indications can be ignored.

The present document defines requirements for the usage of the ER-GSM band. The national implementation might be
subject to regulatory coordination agreements to avoid system impacts (RF scenarios for ER-GSM introduction are
givenin 3GPP TR 45.050).

1.1 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.

o For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TR 21.905: 'Vocabulary for 3GPP Specifications.

[1A] 3GPP TS 25.144: 'User Equipment (WE) and\Mobile Station (M'S) Over the Air Performance
Requirements.

[1B] 3GPP TS 34.114: 'User Equipment(UE) / Mobile Station (MS) Over The Air (OTA) antenna
performance; Conformaneetesting".

2] 3GPP TR 43.030: 'Radio network planning-aspects.

[3] 3GPP TS 43.052:“GSM Cordless Telephony System (CTS); Lower layers of the CTSradio
interface; Stage2'.

[4] 3GPP TS 43.059: 'Functional:Stage 2 description of Location Servicesin GERAN'.

[5] 3GPP TS 43.064: 'General Packet Radio Service (GPRS); GPRS Radio Interface Stage 2'.

[6] 3GPP TS 44.014: ‘Individual equipment type requirements and interworking; Special conformance
testing functions.

[7] 3GPP TS 44.018: 'Mabile radio interface layer 3 specification; Radio Resource Control Protocol'.

[7A] 3GPP TS 44.031: 'Mobile Station (M S) - Serving Mobile Location Centre (SMLC) Radio
Resource LCS Protocol (RRLP)'.

[8] 3GPP TS 44.071: '‘Mobile radio interface layer 3 Location Services (LCS) specification'.

[9] 3GPP TS 45.001: 'Physical layer on the radio path General description'.

[10] 3GPP TS 45.002: 'Multiplexing and multiple access on the radio path'.

[11] 3GPP TS 45.003: 'Channel coding'.
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