ETS| EN 301 908-13 V13.2.1 (2022-02)

< “.':-;.- 2> >

HARMONISED EUROPEAN STANDARD

IMT cellular networks;
Harmonised Standard for access to radio spectrum;
Part 13: Evolved Universal Terrestrial Radio Access (E-UTRA)
User Equipment (UE)



2 ETSI EN 301 908-13 V13.2.1 (2022-02)

Reference
REN/MSG-TFES-1137

Keywords

3G, 3GPP, cellular, digital, E-UTRA, IMT, LTE,
LTE-Advanced, mobile, radio, regulation, UMTS

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 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

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

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.
In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2022.
All rights reserved.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3 ETSI EN 301 908-13 V13.2.1 (2022-02)

Contents

Intellectual Property RIGNES.... ..ottt s e e nneene e 11
0T L= V1T (o RSSO 11
Modal VErDS EMINOIOQY.......ccveeeeiticiecte ettt e e s te e e besre e besbeeasesreeneetesteeneensesreensesneens 12
L1000 Tox o] o ISP 12
1 o0 o< TSP PSP 13
2 L= = 10 RSSO 16
21 NOIMALIVE FEFEIENCES ...ttt ettt et e et e et e et e e beeabesaeesaeesheesbeenseeaseesseeseesbeesteesbeesseensesnnennns 16
2.2 [INfOrMELIVE FEFEIENCES..... .ottt ettt b bt ae et e et et bt bt e a e et e e e b sheebesneene e e enrees 17
3 Definition of terms, symbols and abbreviations............ccoveeciiieiineee e 18
31 1= 10T STRUS PR 18
3.2 Y 1210 SRS 21
33 ADDIEVIBLIONS ...ttt ettt e st e et e e te s aee st e sbeesbeeabeeaeeebeeebe e beeabesatesaeesaeesaeesbeenbeenbeenteeneesteesreas 23
4 Technical requirements SPECITICAIONS ..........ccueeceiiciee et be e e re e 24
4.1 ENVIFONMENTAl PrOfITE... .. ittt b et n s 24
4.2 CONfOrMANCE FEQUITEIMIENES .......eeeveeeteesteeteeteesteeae e seesaeesteeteesteesteasaesseesseesseesseeseenssansesseenseanseensenssesseessenssens 24
420 (CT= 0T o SO PRSP 24
421 11 C0o (0o (o] o FOO USROS U PPTURURURPRRIN 24
4.2.2 Transmitter Maxi Mum OULPUL POWET ..........coiiiiiiieiee e seeste et ete e tee s e e steetesaesseesneesseenseensesssessanssaessens 25
4221 Transmitter maximum output power fOr SINGIE CaITier ........cviceeveereere e s 25
42211 [ 1T Lo TSRS 25
42212 [T 011 OSSOSO 26
42213 CONTOMMANCE ...ttt ettt e et et e et e e be st e saeesaeesbe e beeabeeaseessesaaesbeesbaessesnsesanesanesseenseensenns 26
4222 Transmitter output power for Carrier Aggregation (DL CA and UL CA) .....cccevviieereneeneeeeeee 26
42221 (D1 {1 TE (] IO TSROSO 26
42222 [T 011 RO SS O SRRTRRR 27
42223 CONTOMMAINCE ...ttt sttt ettt et e et et e et e e besatesaeesaeeste e beeabeeaseessesbaesbeesbeessesnsesanesanesseenseensenns 28
4223 Transmitter output POWEr fFOr UL-MIMO .......ooiiiiicece et 28
42231 [ 111 Lo ST 28
42232 03 TSR 28
42233 CONFOMMAINCE ...ttt ettt et h e bt e st s e e e et et e eheeb e e bt e s s e e e beseesbeabesbesbe e e ennennen 28
4224 Transmitter output power for Category NBL........ccvo i 29
42241 (D1 {111 (] IO TSSOSO 29
42242 [T 011 TSSOSO 29
42243 CONTOMMANCE ...ttt sttt ettt e et e et e e te e be s tesaeesaeesbe e beeabeeaseessesaaesbeesteessesnsesanesanesseenseentenns 29
4225 Transmitter output power for UE Category ML..... ... e 29
42251 (D1 {1 TE (] IO TSSOSO 29
42252 [T 011 OSSOSO 29
42253 CONFOMMAINCE ...ttt b ettt b b et b st h e e e e e e s b e eb e eb e e bt es s e e et e seenreabesbeebe e e ennennens 30
4.2.3 Transmitter SPeCtrum EMISSION IMESK ......cccviciiieiiesieeie e te e s te et e s e s seasteebesnaessaesneesneas 30
4231 Transmitter spectrum emission Mask for SINGIE Carrier ........coocvveeveece e e s 30
42311 [ 1101 Lo TSR 30
42312 03 TP 30
42313 CONFOMMAINCE ...ttt b ettt b b et b st h e e e e e e s b e eb e eb e e bt es s e e et e seenreabesbeebe e e ennennens 31
4.2.3.2 Transmitter spectrum emission mask for Carrier Aggregation (DL CA and UL CA) ......cccvvvvvrienene 31
42321 (D1 {1 TE (1] IO RSOOSR 31
42322 [T 011 RSOOSR 31
42323 CONTOMMAINCE ...ttt sttt ettt ettt et e et e et e e bestesaeesaeesteanbeeabeeateessessaesbeesbeessesnsesnnesanesseenseenrenns 32
4233 Transmitter spectrum emission Mask for UL-MIMO .......cccoiiiiiinineeeseeee e 32
42331 [ 1101 Lo TSR 32
42332 03 TP 32
42333 CONFOMMAINCE ...ttt b ettt b b et b st h e e e e e e s b e eb e eb e e bt es s e e et e seenreabesbeebe e e ennennens 32
4.2.34 Transmitter spectrum emission mask for Multi-Cluster PUSCH within a component carrier .............. 33
42341 [ 111 Lo ST 33
42342 03 TP 33

ETSI



42343
4235
42351
42352
4.2.35.3
4.2.4
4241
42411
42412
42413
4242
42421
42422
42423
4.24.3
42431
42432
42433
4244
42441
42442
42443
4.24.5
42451
42452
42453
4.2.5
4251
42511
42512
42513
4252
42521
42522
42523
4253
42531
42532
4.253.3
4254
4.254.1
4.254.2
42543
4.2.6
4.2.6.1
42611
4.2.6.1.2
4.2.6.1.3
4.2.6.2
42621
4.2.6.2.2
4.2.6.2.3
4.2.6.3
42631
4.2.6.3.2
4.2.6.3.3
4.2.7
4271
42711
42712
4.2.7.1.3
4272

4 ETSI EN 301 908-13 V13.2.1 (2022-02)

(00100 7= o RPN 33
Transmitter spectrum emission mask for Category NBL ... e 33
[ 1 a1 o o PR 33

0 T (PSSR 33
(00100 17= 0 o S TRSRSN 33
Transmitter SPUIOUS EMISSIONS .......cccuiiieiieiee s e st este et e st te e e sae st esteesteetessaesseesneesseenseenseenaesseessaensens 33
Transmitter spurious emissSioNS fOr SINGIE Calrtier ........uvvveieeieere et 33
(D= 1T 0l (o] IO OO U PP PRUSUSPP 33

[0 11 TSP PP PRRU SR 33
CONFOMMAINCE ...ttt ettt bbbt bt st h e e e e b e s b e eheeb e e bt e s e e e e beseesbeabesbeebe e e ennennens 37
Transmitter spurious emissions for Carrier Aggregation (DL CA and UL CA) .....cccecvineieniiecnienen 37
[ 1 a1 o o PR 37

0 T (PSSR 38

(O0 100 7= o U RSN 43
Transmitter spurious emisSioNS fOr UL-MIMO ... e 43
[ 11 a1 o o PR 43

[0 11 TS OO PP PRUSTOSPP 43
CONFOMMAICE ...ttt ettt e et et bt aeea e e e e e e s b e eb e eb e e bt e s e e e enbeseeabeabesbeebe e e ennennen 43
Transmitter spurious emissions for Multi-Cluster PUSCH within a component carrier .............c........ 43
(D= 1T 0l (o] o IO TSSO TP PRUSTUSPP 43

[0 11 USSP P PP PRR USSP 43
CONFOMMAINCE ...ttt ettt bt h e b s st a e e e e b e st e eh e e b e e bt es e e e enbeseeebeabesbesbe e e ennennen 44
Transmitter spurious emissions for Category NBL ..ot e 44
[ 1 a1 o o PR 44

0 T (PSSR 44
(00100 170 o= OSSPSR 44
Transmitter MinimumM OULPUL POWEY ............oiiiieiriiieeirieee ettt 44
Transmitter minimum output POWer FOr SINGIE CarTiEr........coeovirerrerer e 44
(D= 11 0l o] IO OO PP PRPRUSTOSPP 44

[0 11 TS OO PP PRUSTOSPP 44
CONFOMMAINCE ...ttt bttt b e h e bt aeea e et e e e st e eh e eb e e bt e s e e e enbeseeebeabesbeebe e e ennennens 44
Transmitter minimum output power for Carrier Aggregation (DL CA and UL CA)......ccocevvevveene 45
(D= 1T 0l (o] IO OO U PP PRUSUSPP 45

0 T (PSS 45
(00100 170 o= OSSPSR 45
Transmitter minimum output POWEr FOr UL-MIMO ........coiriiiiiiiieeree e 45
[ 11 a1 o o PR 45

0 T (PSS 45

(O0 100 170 o S URRSRSN 46
Transmitter minimum output power for category NBL.........ccooeoii i e 46
(D= 11 0l o] IO OO U PRSP STUSPP 46

[0 11 USSP PP PR SOSRPP 46
CONFOMMAINCE ...ttt btttk bt bt et s e e e e b e s b e eh e eb e e bt e s e e s e beseesbeabesbesbe e e ennennens 46
Receiver Adjacent Channel SEIECIVITY (ACS) ....uiiuiiieiie e se et se et e e eaesee e s 46
Receiver Adjacent Channel Selectivity (ACS) for SiNgle Carrier .......ccccvevveveeeceeseeseeeee e 46
[ 1 a1 o o PR 46

0 T (PSS 46

(O0 100 170 o S URRSRSN 47
Receiver Adjacent Channel Selectivity (ACS) for Carrier Aggregation in DL-only bands.................. 47
[ 1 a1 o o PR 47

0 T (PSS 48
CONFOMMAINCE ...ttt b ettt b b et b st h e e e e e e s b e eb e eb e e bt es s e e et e seenreabesbeebe e e ennennens 48
Receiver Adjacent Channel Selectivity (ACS) for category NBL.........ccccovvevveieeienieneene e 49
(D= 11 0l o] IO OO PP PRPRUSTOSPP 49

[0 11 TS OO PP PRUSTOSPP 49
CONFOMMAINCE ...ttt b ettt b b et b st h e e e e e e s b e eb e eb e e bt es s e e et e seenreabesbeebe e e ennennens 49
Receiver Blocking CharaCleriStiCS. ... ..o ittt 49
Receiver Blocking Characteristics for SINgIe Carrier ........cvveieiiineereeeseeee e 49
[ 1 a1 o o PSS 49

0 T (PSS 49

(O0 100 170 o P ORSRSN 51
Receiver Blocking Characteristics for Carrier Aggregation in DL-only bands............ccoceoeeninicnienns 51

ETSI



42721
42722
4.2.7.2.3
4.2.7.3
42731
4.2.732
4.2.7.3.3
4.2.8
4281
42811
42812
42813
4282
42821
42822
42823
4.2.8.3
42831
4.2.83.2
4.2.8.3.3
4.2.9
4291
42911
42912
42913
4.29.2
42921
42922
4.29.2.3
4.29.3
42931
4.293.2
4.29.3.3
4.2.10
4.2.10.1
4.210.11
4.2.10.1.2
4.2.10.1.3
4.2.10.2
421021
4.2.10.2.2
4.2.10.2.3
4211
42111
421111
4.211.1.2
421113
4.2.11.2
421121
4.211.2.2
4.211.2.3
4.2.11.2.4
4.211.3
421131
4.211.3.2
4.2.11.33
42114

421141
4.211.4.2
421143
42115

5 ETSI EN 301 908-13 V13.2.1 (2022-02)

(D1 {1 TE (1] IO TSROSO 51
[T 011 RSSO 52
CONTOMMAINCE ...ttt sttt ettt et e et et e et e e besatesaeesaeeste e beeabeeaseessesbaesbeesbeessesnsesanesanesseenseensenns 54
Receiver Blocking Characteristics for category NBL ..o 55
(D1 {1 TR (] IO OSSOSO 55
[0 11 SO TP PP PR OSTPP 55
(010100720 o =TT PP UPURPRRPRTN 56
RECEIVEr SPUIMOUS RESIONSE. .....ccueeiieeieeiteesie ettt e stee e s e s e e teeaeseeseesaeesse e seenteenteeseesseesseeseesesnsesnsesnns 56
Receiver Spurious Response for SINGIE Calrtier ........occvvieeeiereeeee et e e snees 56
(D= 1T ol (o] IO TSSO PP PSSRSO 56
[T 011 RSSO 57
CONTOMMAINCE ...ttt sttt ettt et e et et e et e e besatesaeesaeeste e beeabeeaseessesbaesbeesbeessesnsesanesanesseenseensenns 57
Receiver Spurious Response for Carrier Aggregation in DL-only bands ..........c.ccoeovinciiincincnenens 57
(D1 {1 TR (1] IO 57
[T 011 RSOOSR 57
CONFOMMAINCE ...ttt sttt ettt ettt e et et e et e e besatesaeesaeeste e beeabeeaseessesbaesteesteessesnsesanesanesseenseensenns 57
Receiver Spurious Response for Category NBL .........cooiieiieiieieeeese e 57
(D= 11 0l o] IO OO PP PRPRUSTOSPP 57
[0 11 TSSO PP PR STOSTPP 58
CONFOMMAINCE ...ttt sttt ettt b et bt s ae s e e e e b e st e eheeb e e bt es e e e e beseenbeabesbeebe e e ennennens 58
Receiver Intermodulation CharaCleriSHIC ......ooueeuereeieiesiisie sttt sb e e 58
Receiver Intermodulation Characteristics for Single Carrier .......vovveceveeeceeseeeee e 58
(D1 {1 TE (] IO TSROSO 58
[T 011 RSOOSR 58
CONFOMMAINCE ...ttt sttt ettt ettt e et et e et e e besatesaeesaeeste e beeabeeaseessesbaesteesteessesnsesanesanesseenseensenns 59
Receiver Intermodulation Characteristics for Carrier Aggregation in DL-only bands............ccccccevuenee. 59
(D1 {1 TR (] IO TSSO 59
[T 011 TSROSO 59
CONFOMMAINCE ...ttt bttt e ke h e bt st a e e e e b e s b e eb e eb e e bt e s s e e e beseeseeabesbeebe e e ennennen 60
Receiver Intermodulation Characteristics for category NBL .........cccovcvieeieeiieie e 60
(D= 1T ol (o] IO TSSO PP PSSRSO 60
[0 11 TSSO PP PR STOSTPP 60
CONFOMMAINCE ...ttt b ettt b b et b st h e e e e e e s b e eb e eb e e bt es s e e et e seenreabesbeebe e e ennennens 60
RECEIVES SPUMOUS EIMISSIONS. ....c.viiitiiteietesieiete sttt sttt sttt st sb e et b et b e et b e et s be b et b s 61
Receiver Spurious Emissions for SiNGIE Cartier .........ccoieiereene ettt eb e neenen 61
(D1 {111 (1] ISR 61
[T 01 TSRS 61
CONTOMMANCE ......uveceie ettt ettt ettt e et et e et e e be st e saeesaeesbe e beeabeeaseessesbaesaeesbeesbesnsesanesanasseeseensenns 61
Receiver Spurious Emissionsin DL-0NlY BandS..........ccoeeiiiiiinieiieceneseeese e 61
(D= 1] o i) ST OO PP PSS ORPP 61
[0 11 C OO PP PR STRRPP 61
CONFOMMAINCE ...ttt ettt e b et b e st he e e e b et e eheeb e e hees e e s en b e e e sbeabesbeebe e e ennennens 61
Transmitter Adjacent Channel Leakage POWEr RaLiO..........cccvevveieiieiie et 62
Transmitter adjacent channel leakage power ratio for Single Carrier ........cocovvvevieeveece e 62
(D= 1] o (o] o ST OO P PP PRRUSURPP 62
LIS ettt et et e e e e ehe e b e e te e beeteereaaeeehe e beeteeareeraeateenteeareereenreeans 62
CONTOMMANCE ......uveceie ettt ettt ettt e et et e et e e be st e saeesaeesbe e beeabeeaseessesbaesaeesbeesbesnsesanesanasseeseensenns 63
Transmitter adjacent channel leakage power ratio for Carrier Aggregation (DL CA and UL CA).......63
(D1 {111 (1] ISR 63
LIMITSTOr CA UTRA ..ttt ettt et e et e e ae e e ae et e et e et e eabesbe e beenteenresanenans 64
LIMITSTOr CA EUTRA ...ttt ettt et et e st e s s ae e s be e be et e eabeeaaesteesbeenteennesanesans 65
CONFOMMAINCE ...ttt ettt b bt h e bt st a e et e b e s b e eb e e bt e bt e s e e e en b et e abeabesbeebe e e ennennens 65
Transmitter adjacent channel leakage power ratio for UL-MIMO.........ccccoeievievienin e 65
DEFINITION. ...ttt e bbbt h et e e e e b se e b e s bt ehe e e et e b e bt e neene e e nne s 65
[0 11 OO TP PP PRUSTUSRPP 66
CONFOMMAINCE ...ttt ettt b bt h e bt st a e et e b e s b e eb e e bt e bt e s e e e en b et e abeabesbeebe e e ennennens 67
Transmitter adjacent channel |eakage power ratio for Multi-Cluster PUSCH within a component
(o= 4 (1= SO SRR USROS 67
(D1 {111 (1] ISR 67
LIS ettt et et e e e e ehe e b e e te e beeteereaaeeehe e beeteeareeraeateenteeareereenreeans 67
CONTOMMANCE ...ttt ettt ettt e et et e et e e be st e saeesaeesbe e beeabeeaseessesaaesbeesbeesbesnsesnnssanesseeseentenns 67
Transmitter adjacent channel |eakage power ratio for category NBL .......ccccoveviievenenenenceeeee e 67

ETSI



6 ETSI EN 301 908-13 V13.2.1 (2022-02)

421151 [ 11 0l o o TS 67
421152 LIS ettt et et e e e e ehe e b e e te e beeteereaaeeehe e beeteeareeraeateenteeareereenreeans 67
421153 (O0 100 170 o USRS 68
4.2.12 Receiver Reference SENSItiVIty LEVEL ...t 68
4.2.12.0 L1 1= TSR 68
42121 Receiver Reference Sensitivity Level for SINgIe Cartier .......covvcviee e veese e 68
421211 [ 1111 Lo TSRO 68
421212 03T 68
4.2.12.1.3 CONFOMMAINCE ...ttt b ettt e et et bt e st e a e e e e b e st e eheeb e e bt es e e e et et e abeabesbeebe e e ennennens 68
42122 Receiver Reference Sensitivity Level for Carrier Aggregation in DL-only bands...........ccccccevveieveenen. 69
421221 [ 11 01 o o S 69
421222 LI ITNES 1ttt sttt sttt e ettt ettt R e R et e Rt R et e R e eRe et eRe R e R e Rt R e e e st R e te st nenteneenenneneenen 69
421223 (O0 100 170 o USSR 70
4.2.12.3 Receiver Reference Sengitivity Level for category NB L. 70
421231 [ 11 a1 o o P 70
421232 0 T (S 70
4.2.12.3.3 CONFOMMAINCE ...ttt b ettt e bbb e st ae e e e b e st e eheeb e e bt es e e e et et e sbeabesbeebe e e ennennens 70
42124 Receiver Reference Sensitivity Level for UE Category O......oooveveieeieeieese e 70
421241 [ 1111 Lo TSRO 70
421242 03T 70
4.2.12.4.3 CONFOMMAINCE ...ttt ettt e bbbt s st ae e e e b e st e eh e eb e e bt es e e e en b et e abeabesbeebe e e ennennens 71
42125 Receiver Reference Sensitivity Level for UE category M1 .......ccooeeveeieecn e 71
421251 [ 11 a1 o o SRS 71
421252 LIS ettt et et e e e e ehe e b e e te e beeteereaaeeehe e beeteeareeraeateenteeareereenreeans 71
421253 (O0 100 170 o TSSO RSRSN 72
4.2.13 Receiver Total Radiated SenSitivity (TRS)......cccoi it 72
4.2.13.0 F Y o] o I Tor= o] 11 OSSO TS U TSR PT PR TRT 72
42131 [0 T oo o SO SPRPRR 73
42132 00PN 73
4.2.13.3 (00101007210 o =TSP P SO PRURTURRSPIN 74
4.2.14 Total Radiated POWEN (TRP)......ciiiieiriieieesie ettt et sbe e e e 74
4.2.14.0 FaN o) o] o= o 11 1) 2SS 74
4.214.1 [T 10T o] o TSSO 74
4.2.14.2 T 011 £ OSSR 75
5 Testing for compliance with technical reqUIremMENtS...........ccocveceiiceese e 76
51 Environmental conditionS fOr tESHING ........eeiviriiiiiiere e 76
5.2 RV oo FO OSSR SSP 76
53 ESSENtial Fadi0 tESE SUITES. ... .coueieeiieieiete ettt b e bt bt e a et e e et b e nb e s aeene e e ennees 76
5.3.0 (CT= 0T o SO PSPPSN 76
531 Transmitter MaxiMum OULPUL POWET ..........coiieiiiie e e seesteesteeie e stee s e e steetesaesseesseesseenseensesssessansseessens 76
5311 Transmitter maximum output power fOr SINGIE CaITIEr .......ccviceeieeeeee e 76
53111 = (g === TSRS 76
53112 TESE FEOUITEITIENES ...tttk sttt ettt b et b e bbbt b e s b e e bt b et e b nn et eb e s e et nbe b 77
5312 Transmitter maximum output power for intra-band contiguous Carrier Aggregation (DL CA and

UL CA) oottt sttt n st s e 77
53121 MELNOO O TESE......c.eee ettt ettt e et e et e e ae e sae e eae e be e beeabesbeesteesbeebeenresnnesans 77
53122 TESE FEOUITEITIENES ...tttk sttt ettt b et b e bbbt b e s b e e bt b et e b nn et eb e s e et nbe b 78
5.3.1.2A Transmitter maximum output power for inter-band Carrier Aggregation (DL CA and UL CA).......... 78
53.12A.1 Y= (0T ) == TR 78
5.3.1.2A.2 BLIEES A =0 (BT 07 01 USSR 79
5.3.1.3 Transmitter maximum output power fFOr UL-MIMO ........cccooeiiiiiee e 79
53.1.31 = (g === TR 79
53.1.3.2 IES =0 (0 TT 07 1SS 80
5314 Transmitter maximum output power for category NBL.........ccccovveiiii s e 80
53141 MELNOO OF TESE ...ttt ettt et e et e st e sae e s ae e be e beeabesbeeste e beenteensesnneeans 80
53142 TESE FEOUITEITIENES ...ttt ettt et b e bbbt b s bbb et bt s b et e b ne et b se et eb e b 81
5315 Transmitter maximum output power for UE CaLEgOry O .........ccvireiririeinenieeeesieeee e 81
53151 MELNOO O TESE.......c.eee ettt ettt e et e et e e ae e sae e eae e be e beeabesbeestaesbeebeensesnnennns 81
53152 TESE FEOUITEITIENES ...ttt ettt et b e bbbt b s bbb et bt s b et e b ne et b se et eb e b 81
5316 Transmitter maximum output power for UE category M. 81
53.1.6.1 = (g === TR 81

ETSI



5.3.1.6.2
532
5321
53211
53212
5322

53221
53222
53.2.2A
5322A.1
53.22A.2
5323
53231
5.3.23.2
5324
53241
53.24.2
53.25
53251
53.25.2
5326
5.3.26.1
5.3.26.2
5327
53271
5.3.2.7.2
533
5331
53311
53312
5332

53321
5.3.3.22
5.3.3.2A
5332A.1
5.3.32A.2
5333
53331
53.33.2
5334
5334.1
53.34.2
5335
53351
5.3.35.2
5.3.3.6
5.3.3.6.1
5.3.3.6.2
5.3.37
53371
53.3.7.2
534
5341
53411
53412
5.34.2

53421
53422
5.34.2A

7 ETSI EN 301 908-13 V13.2.1 (2022-02)

TESE FEOUITEITIENES ...ttt ettt et et b et b e bbbt b e b e e eb e s b et e b ne et eb e se et b b 82
Transmitter SPectrum EMISSION MaSK .......co.iiiiiiieee et 82
Transmitter spectrum emission Mask for SINGIE CarTier ..o 82
V= g ToTo o) == P 82
TESE FEOUITEITIENES ...ttt sttt sttt b bbbt b e bbb e e bt b et e b et ebe s et ebe b 83
Transmitter spectrum emission mask for intra-band contiguous Carrier Aggregation (DL CA and
L O TR PTOSRPRPTRN 83
MELNOA OF TESE.......ee ettt bbbt et et sbeeb e aeene e e e e s 83
IEES A =0 (0T 07 1SR 84
Transmitter spectrum emission mask for inter-band Carrier Aggregation (DL CA and UL CA)......... 84
VL= g oo o) == PR 84
TESE FEOUITEITIENES ...ttt sttt st b e et b e bbbt b e s b et e bt s b et b e ne st et ese et eb et 85
Transmitter spectrum emission Mask for UL-MIMO .......cccoiiiiiinineeeseee e 85
V= g ToTo [ ) == PR 85
TESE FEOUITEITIENES ...ttt sttt sttt b bbbt b e s bbb e bt s b et e b ne et ebe s bbb 86
Transmitter spectrum emission mask for Multi-Cluster PUSCH within a component carrier .............. 86
MELNOA OF TESE.......ee ettt bbbt et et sbeeb e aeene e e e e s 86
IEES =0 (0T 07 01U 87
Transmitter spectrum emission mask for category NBL ........ccccovviiriiiiee s 87
MELNOA OF TESE.......ee ettt bbbt et et sbeeb e aeene e e e e s 87
IES =0 (0 TT 07 1SS 87
Transmitter spectrum emission mask for UE Category O ........coceeveevieiinieseeseeie e s 88
V= g ToTo o) == P 88
TESE FEOUITEITIENES ...ttt sttt sttt b bbbt b e s bbb e bt s b et e b ne et ebe s bbb 88
Transmitter spectrum emission mask for UE category ML.........coeovineininienenineesieseesee e 88
V= g ToTo o) == P 88
TESE FEOUITEITIENES ...tttk sttt ettt b et b e bbbt b e s b e e bt b et e b nn et eb e s e et nbe b 89
TransSmitter SPUIMOUS EMISSIONS .......ooueiriiieiirtiieiriee ettt sb et b ettt st b et e 89
Transmitter spurious emissSioNS fOr SINGIE Cartier ........uvvveieeieiie e 89
MELNOA OF TESE.......ee et b e bt et et sreeb e ae s e e e e e 89
IEES =0 (0 TT 0 01U 90
Transmitter spurious emissions for intra-band contiguous Carrier Aggregation (DL CA and UL
L L TSR 90
V= g ToTo o) == P 90
TESE FEOUITEITIENES ...ttt sttt b et b e bbbt b e s b et b e s b et b s et e besb et eb e b e 91
Transmitter spurious emissions for inter-band Carrier Aggregation (DL CA and UL CA).................. 91
V= i g oo o) == PSR 91
TESE FEOUITEITIENES ...ttt ettt b e etk e et bbbt b et b e s b et eb e b et b s et ebesb et e b b 92
Transmitter spurious emisSioNS fOr UL-MIMO ...t e 92
VL= i gToTe o) = SO PP P USSP 92
IES A =0 (0T 0 1SS 93
Transmitter spurious emissions for Multi-Cluster PUSCH within a component carrier ............cc........ 93
VL= i gToTe o) = SO PP P USSP 93
IES =0 (0 TT 07 1SS 93
Transmitter spurious emissions for Category NBL.........ccocov e iieieeie e 94
V= g ToTo o) == PSS 9
TESE FEOUITEITIENES ...ttt sttt sttt b bbbt b e s bbb e bt s b et e b ne et ebe s bbb 94
Transmitter spurious emissions for UE CALEJONY O ......cceeiiviieirieieerieeesieee st 95
V= g ToTo o) == PSR 95
TESE FEOUITEITIENES ...tttk sttt ettt b et b e bbbt b e s b e e bt b et e b nn et eb e s e et nbe b 95
Transmitter spurious emissions for UE CAEgOrY M L.......ccoiiiiiiirineeenieeee e 95
MELNOA OF TESE.......ee et b e bt et et sreeb e ae s e e e e e 95
IES =0 (0 TT 07 1SS 96
Transmitter Minimum OULPUL POWEN ...........ooiieiieie e e seeste et saesae e sreestesaesseesneesseeseensesnanssansseessens 96
Transmitter minimum output POWer fOr SINGIE CaITier........ccvieeveere e s 96
MELNOA OF TESE.......ee et b e bt et et sreeb e ae s e e e e e 96
TESE FEOUITEITIENES ...ttt ettt et b e bbbt b s bbb et bt s b et e b ne et b se et eb e b 97
Transmitter minimum output power for intra-band contiguous Carrier Aggregation (DL CA and
UL CA) oottt sttt en et n s s st s s 97
V= g ToTo o) == PSR 97
TESE FEOUITEITIENES ...tttk sttt ettt b et b e bbbt b e s b e e bt b e e e b ne et b s bt eb b 98
Transmitter minimum output power for inter-band Carrier Aggregation (DL CA and UL CA)........... 98

ETSI



5342A1
534.2A.2
5343
53431
53432
5344
5344.1
5344.2
5345
53451
53452
5.3.4.6
5.34.6.1
5.3.4.6.2
535
5351
53511
53512
5352
53521
53522
5353
53531
5.3.5.3.2
5354
53541
5.3.54.2
5355
53551
5.3.55.2
536
536.1
536.11
5.3.6.1.2
5.3.6.2
5.3.6.21
5.3.6.2.2
5.3.6.3
5.3.6.31
5.3.6.3.2
5364
5364.1
53.64.2
5.3.6.5
53.65.1
5.3.6.5.2
5.3.7
5371
53711
5.3.71.2
5.3.7.2
53721
53.7.2.2
53.7.3
53.73.1
53.7.3.2
5374
53741
5.3.74.2
5375
53751
5.3.75.2

8 ETSI EN 301 908-13 V13.2.1 (2022-02)

V= g oo o) == P 98
TESE FEOUITEITIENES ...ttt sttt sttt et b e et b e bbbt b e s bt b e b et ebene et bese et e b et e 99
Transmitter minimum output POWEr FOr UL-MIMO ........ccoiriiiiiiiniereie e 99
V= g ToTo o) == P 99
TESE FEOUITEITIENES ...ttt b e bbbt b et e b bt nb e b 100
Transmitter minimum output power for category NBL........ccoovoeie e v 100
MEENO OF TESL... .ottt r e e seenenreneene s 100
L= =0 (0 TT =0T 0 100
Transmitter minimum output power for UE Calegory O.......cccvvevieeieeieese e see s 101
MEENO OF TESL... .ottt r e e seenenreneene s 101
TESE FEOUITEITIENES ...ttt bbbt b et b bt b et e b st nb e b 101
Transmitter minimum output power for UE category ML ..o 101
V= g ToTo o) == SRS 101
TESE FEOUITEITIENES ...ttt bbb et b bt b et e b bt nbe b 102
Receiver Adjacent Channel SElECtiVIty (ACS) ..o 102
Receiver Adjacent Channel Selectivity (ACS) for SIngle Carrier .......oooevevereinenneneere e 102
MEENOO OF TESL.....c ettt eer e e seen e reneene s 102
BLICES =0 (0T 0T 103
Receiver Adjacent Channel Selectivity (ACS) for Carrier Aggregationin DL-only bands................ 103
MEENO OF TESL... .ttt r e resrenenrenneneas 103
L= =0 (0T =0T 104
Receiver Adjacent Channel Selectivity (ACS) for category NBL.........ccoocvvvieveeienciesie e 104
V= g ToTo o) == PR 104
TESE FEOUITEITIENES ...ttt bbbt bbbt b et b et nbe e 106
Receiver Adjacent Channel Selectivity (ACS) for UE category O.......coooeveeerieienereieneneee e 106
V= g ToTo o) == PR 106
TESE FEOUITEITIENES ...ttt bbbt bbbt b et b et nbe e 106
Receiver Adjacent Channel Selectivity (ACS) for UE category M1 .......ccooevevineneiinenenenenesesieee 106
MEENO OF TESL... .ottt st r e e sren e reneeneas 106
L= =0 (0T =0T 107
Receiver BIOCKIiNG CharaCteriStiCS. ... ..uiiueiieiieieece e see st ee e e e e e e saeesaesaeesneenseenseens 108
Receiver Blocking Characteristics for SINgle Carrier .......oocv e ieeieeceeeeeseer e 108
MEENO OF TESL.....c ettt et r e r e e nrenneneas 108
TESE FEOUITEITIENES ...ttt bbb bbbt bt b et e b et nbe b 109
Receiver Blocking Characteristics for Carrier Aggregation in DL-only bands............ccocccveneicnienne. 110
V= g ToTo o) == SRS 110
TESE FEOUITEITIENES ...ttt bbb bbbt bt b et e b et nbe b 112
Receiver Blocking Characteristics for category NBL ........cccoociiiriiiineisereese e 112
V= g ToTo o) == SRS 112
BLIES =0 (0 TT =0T 113
Receiver Blocking Characteristics for UE Category O.......oovvieeieeveeiiee e eee e 113
MEENO OF TESL.... ettt st eer e r e e n e rennene s 113
BLIES =0 (0 TT =0T 114
Receiver Blocking Characteristics for UE category ML ........ccoveoeieiiciecececee e 114
MEENOO OF TESL.....c ettt eer e e seen e reneene s 114
TESE FEOUITEITIENES ...ttt bbbt bbbt b et b et nbe e 116
RECEIVES SPUIMOUS RESDOMNSE. .....c.eiueetitiietestei ettt ettt b st b bt b e bt b e e st st e st b e b e 116
Receiver Spurious Response for SINGIE CaITir .........oociiirieireree st 116
V= g ToTo o) == SRS 116
TESE FEOUITEITIENES ...ttt bbbt bbbt b et b et nbe e 116
Receiver Spurious Response for Carrier Aggregation in DL-only bands ...........cccevvvennenennicnieenn 116
MEENO OF TESL.....c ettt et r e r e e nrenneneas 116
L= =0 (0T =0T 117
Receiver Spurious Response for category NBL ........cc.cocveeiieiie it ee e see e e 117
MEENO OF TESL.....c ettt et r e r e e nrenneneas 117
L= =0 (0T =0T 117
Receiver Spurious Response for UE Category O.........coceierieirerieiene et 118
V= g ToTo o) == SRS 118
TESE FEOUITEITIENES ...ttt bbbt b bt b et b et nbe st 118
Receiver Spurious Response for UE Category M L. e 118
V= g ToTo o) == PR 118
TESE FEOUITEITIENES ...ttt bbbt b et b bt b et e b st nb e b 118

ETSI



9 ETSI EN 301 908-13 V13.2.1 (2022-02)

5.3.8 Receiver Intermodulation CharaCleriStiCS. ... ..vevererere ettt sre e e e e 119
5381 Receiver Intermodulation Characteristics for SiNgle Carrier ........coov e 119
53811 MEENOO O TESL ... .t ettt e et e st e s be e s teebeeateeaeeebeeebeenbeeabeenteeneesreesanas 119
53812 TESE FEOUITEITIENES ...ttt bbb et b bt b e et e b et nbe b 119
5.3.8.2 Receiver Intermodulation Characteristics for Carrier Aggregation in DL-only bands...............c........ 120
53.8.21 T (gl ) === SRS 120
5.3.8.2.2 L= =0 (0 TT =0 121
5.3.8.3 Receiver Intermodulation Characteristics for category NBL ........ccveoveiveieseceeceee e 121
5.3.83.1 L= =0 (O TT =0T 121
5.3.8.3.2 L= =0 (0 TT =0T 121
5384 Receiver Intermodulation Characteristics for UE Category O........cocoveerenneneneneneeseniee e 122
5.3.84.1 V= g ToTo o) == PR 122
5384.2 TESE FEOUITEITIENES ...ttt bbb et b bt b et e b et nbe b 122
5.3.85 Receiver Intermodulation Characteristics for UE category M1 ........ccocooeiiinenneneneneneneseseesieeee 122
5.3.85.1 V= g ToTo o) == PR 122
5.3.85.2 TESE FEOUITEITIENES ...ttt bbb et b bt b et e b et sbe b 123
5.3.9 RECEIVEr SPUIMOUS EMISSIONS........eiiiiiiiesiieieeeeieseesee e s ste e e e sae e e eteesaesaeasseeseenteensesneesnnesaeesaeenseensenns 123
5.39.1 Receiver Spurious Emissions for SINGIE CaIrtier ........ccveeieeiee e ese e e ees e et see e s sae e 123
539.1.1 T (T ) === SRRSO 123
5.3.9.1.2 L= =0 (O TT =0T 124
5.3.9.2 Receiver Spurious Emissionsin DL-0NlY DanGdS...........ccoeieeiinieiiee e ee e s 124
53.9.21 T (gl ) === SRS 124
53922 TESE FEOUITEITIENES ...ttt bbb bbbt bt b et e b et nbe b 125
5393 Receiver Spurious Emissions for UE CategOrY O .........cooeiierieiieneee e 125
53931 V= g ToTo o) == SRS 125
53932 TESE FEOUITEITIENES ...ttt bbb bbb et b bt b et e b st nb e b 125
5394 Receiver Spurious Emissions for UE Category ML.......cccccoiieirenineneiene e 125
5.3.94.1 MELNOO O TESE ... .ottt ettt st e st e st e e s te e beeateeaeeebeeebeeabeeabeenteeneesreesnnas 125
5.3.94.2 L= =0 (0T 0T 126
5.3.95 Receiver Spurious Emissions for UE category NBL.........cocovioieiieie e 126
53951 T (T ) === SRRSO 126
5.3.95.2 L= =0 (O TT =0T 126
5.3.10 Transmitter Adjacent Channel Leakage POWEr RaLIO............covveiieiieiecie e ee e 126
5.3.10.1 Transmitter adjacent channel leakage power ratio for Single Carrier .........coeevereeveneeneeeree 126
5.3.10.11 MELNOO O TS ...ttt et e s e s te e sbe e beeasesaeeebeenbesabeenteeaeesaeesrnas 126
5.3.10.1.2 TESE FEOUITEITIENES ...ttt bbbt bbbt s b et nbe b 127
5.3.10.2 Transmitter adjacent channel |eakage power ratio for intra-band contiguous Carrier Aggregation

(DL CA @NA UL CA)....oooeeceeeeceeeeee et ssss st sannssn e 128
5.3.10.2.1 VK= g ToTo o) =S PR S 128
5.3.10.2.2 BLICES =0 (0T 0 0 129
5.3.10.2A Transmitter adjacent channel leakage power ratio for inter-band Carrier Aggregation (DL CA

=T aT0 LU O TSR PRSPRPRSN 129
5.3.10.2A.1 = (gl ) == SRS 129
5.3.10.2A.2 L= =0 (0T 0T 0 130
5.3.10.3 Transmitter adjacent channel leakage power ratio for UL-MIMO........cccccevvecvienieseeece e 130
5.3.10.3.1 VK= g ToTo o) =S PR S 130
5.3.10.3.2 TESE FEOUITEITIENES ...ttt bbbt bt b et e b et nb et 131
5.3.10.4 Transmitter adjacent channel |eakage power ratio for Multi-Cluster PUSCH within a component

Lo g 1 131
5.3.104.1 MELNOO O TS ... .t ettt e e e ste e be e beeaseeaeeebeeabesateenteereesaeesnnas 131
5.3.10.4.2 TESE FEOUITEITIENES ...ttt bbbt bt b et e b et nb et 132
5.3.10.5 Transmitter adjacent channel leakage power ratio for category NBL .........ccovecveivvieneececiecie e 132
5.3.105.1 T (gl ) === ST 132
5.3.10.5.2 BLICES =0 (U0 133
5.3.10.6 Transmitter adjacent channel leakage power ratio for UE category O.......ccocvecveeenieneeneciesie e 133
5.3.10.6.1 T (gl ) === ST 133
5.3.10.6.2 TESE FEOUITEITIENES ...ttt bbbt bbbt s b et nbe b 134
5.3.10.7 Transmitter adjacent channel |eakage power ratio for UE category M1 ........ccccoeveeneneienieneccneennne 134
5.3.10.7.1 MELNOO O TS ... .t ettt e e e ste e be e beeaseeaeeebeeabesateenteereesaeesnnas 134
5.3.10.7.2 TESE FEOUITEITIENES ...ttt bbbt b et b et e b et nb b 135
5311 Receiver Reference SENSitiVIty LEVEL ... 135
53111 Receiver Reference Sensitivity Level for SINgle Carrier ..o 135

ETSI



10 ETSI EN 301 908-13 V13.2.1 (2022-02)

531111 VK= g ToTo o) =S PR S 135
53.11.1.2 TESE FEOUITEITIENES ...ttt bbbt bbb et b b 135
53.11.2 Receiver Reference Sensitivity Level for Carrier Aggregation in DL-only bands............ccoccovenienene. 136
531121 VK= g ToTo o) == SRS 136
53.11.2.2 TESE FEOUITEITIENES ...ttt ettt b et bt b et b et b b 136
5.3.11.3 Receiver Reference Sensitivity Level for category NBL.........coocvevveiieiieiesiesece e s 137
531131 MELNOO OF TESL.... .ttt b bbbt e e 137
5.3.11.32 BLICES =0 (U0 137
53114 Receiver Reference Sensitivity Level for UE Category O......oovvveereeieeeeeieseeseee e 137
531141 MELNOO OF TESL......eueeeeiie ittt b et b et e et rer e nas 137
53.11.4.2 TESE FEOUITEITIENES ...ttt bbbt bbbt b et e b et nb e b 138
53115 Receiver Reference Sensitivity Level for UE category ML ........ccooeiiinninennineeseseesie e 138
531151 VK= g ToTo o) == SRS 138
53.115.2 TESE FEOUITEITIENES ...ttt bbb bbbt b et bt nb e b 139
5312 Receiver Total Radiated SenSitivity (TRS)......ccciiirieiiiierieeree e 139
53121 V=g ToTo o) = R 139
531211 INItIAl CONAITIONS. .....ceieiie ettt b et b et et b e sresbeeae e e e et 139
53.12.1.2 L 010 o (U ST P PRSP PP 139
53.12.1.3 Procedure, reverberation chamber Method ..o 139
5.3.12.2 =S =0 (0T 0 01U 139
5.3.13 Total Radiated POWES (TRP)....c.oiiieiriiieiirieese ettt 139
53131 MEENOO OF TESL ...ttt bbb n bt n b n e 139
531311 F TR (= I o g0 11 o PR SR 139
5.3.13.1.2 L (01010 (1= PR S 139
53.13.1.3 Procedure, reverberation chamber MELNOG .............ocueeivieiiie et 139
5.3.13.2 TESE FEOUITEIMIENES. ...ttt ettt bbb bbbt e s bbbt b e e bt b e e e st b e s e s bt e e eb e e e ens 140
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU ........ccccccoiviieieiicceese e 141
Annex B (normative): Environmental profile ... 143
o TR R €= 3 1= | S SRR 143
B.1.1 T Lo o ¥ 1o o B PSPPSR PP 143
B.1.2 L= 1001 = L0 PP RPR 143
B.1.3 o 7o = PSS 143
B.1.4 =S = 01V 0] 00| SO S PP U TSRS 144
Annex C (informative): Maximum Measurement UNcertainty.......ccocceceeveveceese e 145
Annex D (informative): Bibliographiy ..o e 146
Annex E (informative): ChangE NISLONY ..o s 147
[ T (Y S 148

ETSI



11 ETSI EN 301 908-13 V13.2.1 (2022-02)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, 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 (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
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 ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Harmonised European Standard (EN) has been produced by ETSI Technical Committee Mobile Standards Group
(MSG).

For non-EU countries the present document may be used for regulatory (Type Approval) purposes.

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.2].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A-1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

The present document is part 13 of a multi-part deliverable. Full details of the entire series can be found in part 1 [i.12].

National transposition dates

Date of adoption of this EN: 2 February 2022
Date of latest announcement of this EN (doa): 31 May 2022

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 November 2022
Date of withdrawal of any conflicting National Standard (dow): 30 November 2023
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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.

Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover al radio and telecommunications terminal equipment within the scope of the Radio Equipment Directive[i.2].
The present document is produced following the guidance in ETSI EG 203 336 [i.3] as applicable.
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1 Scope
The present document applies to the following radio equipment type:
. User Equipment for Evolved Universal Terrestrial Radio Access (E-UTRA).

Thisradio equipment type is capable of operating in all or any part of the frequency bands given in tables from 1-1
through 1-5.

Table 1-1: E-UTRA UE operating bands

E-UTRA Band Direction of UE transmission E-UTRA operating bands
1 Transmit 1 920 MHz to 1 980 MHz
Receive 2110 MHz to 2 170 MHz
3 Transmit 1710 MHz to 1 785 MHz
Receive 1 805 MHz to 1 880 MHz
7 Transmit 2 500 MHz to 2 570 MHz
Receive 2 620 MHz to 2 690 MHz

8 Transmit 880 MHz to 915 MHz

Receive 925 MHz to 960 MHz

20 Transmit 832 MHz to 862 MHz

Receive 791 MHz to 821 MHz
22 Transmit 3410 MHz to 3 490 MHz
Receive 3510 MHz to 3 590 MHz

28 Transmit 703 MHz to 748 MHz

(see note 6) Receive 758 MHz to 803 MHz
31 Transmit 452,5 MHz to 457,5 MHz
Receive 462,5 MHz to 467,5 MHz

32 Transmit N/A

(see note 1) Receive 1452 MHz to 1 496 MHz

(see note 2)

33 Transmit and Receive 1900 MHz to 1 920 MHz
34 Transmit and Receive 2 010 MHz to 2 025 MHz
38 Transmit and Receive 2570 MHz to 2 620 MHz
40 Transmit and Receive 2 300 MHz to 2 400 MHz
42 Transmit and Receive 3 400 MHz to 3 600 MHz
43 Transmit and Receive 3600 MHz to 3 800 MHz
46 Transmit and Receive 5150 MHz to 5 925 MHz

(see note 3)
(see note 4)

65 Transmit 1920 MHz to 2 010 MHz
(see note 5) Receive 2 110 MHz to 2 200 MHz
67 Transmit N/A
Receive 738 MHz to 758 MHz
68 Transmit 698 MHz to 728 MHz
Receive 753 MHz to 783 MHz
69 Transmit N/A
(see note 1) Receive 2570 MHz to 2 620 MHz

NOTE 1:

NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:

NOTE 6:

Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is
paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting
the configured Pcell.

Radio equipment in band 32 is only allowed to operate between 1 452 MHz and 1 492 MHz.

This band is an unlicensed band restricted to licensed-assisted operation using Frame Structure Type 3.
In this version of the present document, restricted to E-UTRA DL operation when carrier aggregation is
configured.

A UE that complies with the E-UTRA Band 65 minimum requirements in the present document also
complies with the E-UTRA Band 1 minimum requirements.

Radio equipment in band 28 is only allowed to operate between 703 MHz to 736 MHz for the transmitter
and between 758 MHz to 791 MHz for the receiver.

NOTE

1. Therelationship between the present document and essential requirements of article 3.2 of Directive
2014/53/EU [i.2] isgivenin annex A.
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Table 1-1A: Sub-bands for band 46

E-UTRA Downlink (DL) operating band

Band BS transmit

UE receive

FoL 1ow 19 Fpi high
46a 5150 MHz to 5 250 MHz
46b 5 250 MHz to 5 350 MHz
46¢C 5470 MHz to 5 725 MHz
NOTE: The sub-bands 46a and 46b are restricted to indoor use only.

Table 1-2: E-UTRA UE Intra-band contiguous CA operating bands

E-UTRA CA Band | E-UTRA Direction of UE transmission E-UTRA operating bands
Band

CA 1 1 Transmit 1920 MHz to 1 980 MHz
Receive 2110 MHz to 2 170 MHz

CA_3 3 Transmit 1710 MHz to 1 785 MHz
Receive 1 805 MHz to 1 880 MHz

CA 7 7 Transmit 2 500 MHz to 2 570 MHz
Receive 2 620 MHz to 2 690 MHz

CA 38 38 Transmit and Receive 2570 MHz to 2 620 MHz
CA 40 40 Transmit and Receive 2 300 MHz to 2 400 MHz
CA 42 42 Transmit and Receive 3 400 MHz to 3 600 MHz
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Table 1-3: E-UTRA UE Inter-band CA operating bands (two bands)

E-UTRA CA E-UTRA UL operating band DL operating band
Band Band BS receive/UE transmit BS transmit/UE receive
Fut 1ow 10 FuL hign FoL 1ow 10 FpL high
CA 1-3 1 1920 MHz to 1 980 MHz 2110 MHz to 2 170 MHz
— 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
CA 1-7 1 1920 MHz to 1 980 MHz 2110 MHz to 2 170 MHz
— 7 2 500 MHz to 2 570 MHz 2 620 MHz to 2 690 MHz
CA 1-8 1 1920 MHz to 1 980 MHz 2110 MHz to 2 170 MHz
— 8 880 MHz to 915 MHz 925 MHz to 960 MHz
CA 1-20 1 1920 MHz to 1 980 MHz 2110 MHz to 2 170 MHz
— 20 832 MHz to 862 MHz 791 MHz to 821 MHz
CA 1-42 1 1920 MHz to 1 980 MHz 2110 MHz to 2 170 MHz
— 42 3 400 MHz to 3 600 MHz 3 400 MHz to 3 600 MHz
CA 1-46 1 1920 MHz to 1 980 MHz 2110 MHz to 2 170 MHz
— 46 5150 MHz to 5 925 MHz 5150 MHz to 5 925 MHz
CA 3-7 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
— 7 2 500 MHz to 2 570 MHz 2 620 MHz to 2 690 MHz
CA 3-8 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
— 8 880 MHz to 915 MHz 925 MHz to 960 MHz
CA 3-20 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
- 20 832 MHz to 862 MHz 791 MHz to 821 MHz
CA 3-28 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
— 28 703 MHz to 748 MHz 758 MHz to 803 MHz
CA 3-42 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
- 42 3400 MHz to 3 600 MHz 3400 MHz to 3 600 MHz
CA 3-46 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
- 46 5 150 MHz to 5 925 MHz 5 150 MHz to 5 925 MHz
CA 7-20 7 2 500 MHz to 2 570 MHz 2 620 MHz to 2 690 MHz
— 20 832 MHz to 862 MHz 791 MHz to 821 MHz
CA 7-28 7 2 500 MHz to 2 570 MHz 2 620 MHz to 2 690 MHz
- 28 703 MHz to 748 MHz 758 MHz to 803 MHz
CA 7-46 7 2 500 MHz to 2 570 MHz 2 620 MHz to 2 690 MHz
— 46 5 150 MHz to 5 925 MHz 5 150 MHz to 5 925 MHz
CA 8-20 8 880 MHz to 915 MHz 925 MHz to 960 MHz
- 20 832 MHz to 862 MHz 791 MHz to 821 MHz
CA 8-40 8 880 MHz to 915 MHz 925 MHz to 960 MHz
- 40 2 300 MHz to 2 400 MHz 2 300 MHz to 2 400 MHz
CA_20-32 20 832 MHz to 862 MHz 791 MHz to 821 MHz
(see note) 32 N/A 1452 MHz to 1 496 MHz
CA 42-46 42 3400 MHz to 3 600 MHz 3400 MHz to 3 600 MHz
- 46 5150 MHz to 5 925 MHz 5150 MHz to 5 925 MHz
CA 20-67 20 832 MHz to 862 MHz 791 MHz to 821 MHz
— 67 N/A 738 MHz to 758 MHz

NOTE: Radio equipment in band 32 is only allowed to operate between 1 452 MHz and 1 492 MHz.

Table 1-4: E-UTRA UE Inter-band CA operating bands (three bands)

E-UTRA CA
Band

E-UTRA
Band

UL operating band

DL operating band

BS receive/UE transmit

BS transmit/UE receive

FuL 1ow 10 FuL high

FoL 1ow £0 FpL high

CA_1-3-8

1 920 MHz to 1 980 MHz

2110 MHz to 2 170 MHz

1710 MHz to 1 785 MHz

1 805 MHz to 1 880 MHz

880 MHz to 915 MHz

925 MHz to 960 MHz

CA_1-3-20

1 920 MHz to 1 980 MHz

2110 MHz to 2 170 MHz

1710 MHz to 1 785 MHz

1 805 MHz to 1 880 MHz

832 MHz to 862 MHz

791 MHz to 821 MHz

CA _1-7-20

1 920 MHz to 1 980 MHz

2110 MHz to 2 170 MHz

2 500 MHz to 2 570 MHz

2 620 MHz to 2 690 MHz

832 MHz to 862 MHz

791 MHz to 821 MHz

CA_3-7-20

1710 MHz to 1 785 MHz

1 805 MHz to 1 880 MHz

2 500 MHz to 2 570 MHz

2 620 MHz to 2 690 MHz

[} N N
Ni~[w|B|N]|F(Blw|-|o|w|-

832 MHz to 862 MHz

791 MHz to 821 MHz
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Table 1-5: Intra-band non-contiguous CA operating bands (with two sub-blocks)

E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band
CA Band Band BS receive/UE transmit BS transmit/UE receive
FuL 1ow 19 Fyi high FoL 1ow 10 FpL high
CA 3-3 3 1710 MHz to 1 785 MHz 1 805 MHz to 1 880 MHz
CA 7-7 7 2 500 MHz to 2 570 MHz 2 620 MHz to 2 690 MHz
CA 42-42 42 3 400 MHz to 3 600 MHz 3 400 MHz to 3 600 MHz

E-UTRA NB-IoT isdesigned to operate in the E-UTRA operating bands 1, 3, 8, 20, 28 and 65 defined in table 1-1. The
present document covers requirements for E-UTRA FDD and E-UTRA TDD User Equipment from 3GPP™ Releases 8,
9, 10, 11, 12, and 13 defined in ETSI TS 136 101 [3]. Thisincludes the requirements for E-UTRA UE operating bands
and E-UTRA CA operating bands from 3GPP™ Release 13 defined in ETSI TS 136 101 [3].

NOTE 2: For Band 20:

L] For user equipment designed to be mobile or nomadic, the requirements in the present document
measured at the antenna port also show conformity to the corresponding requirement defined as
Total Radiated Power (TRP), as described in Commission Decision 2010/267/EU [i.6], ECC
Decision (09)03 [i.7].

L] For user equipment designed to be fixed or installed, the present document does not address the
requirements described in Commission Decision 2010/267/EU [i.6], ECC Decision (09)03 [i.7].

The present document contains requirements to demonstrate that radio equipment both effectively uses and supports the
efficient use of radio spectrum in order to avoid harmful interference.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or non-
specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 136 521-1 (V16.9.0) (03-2021): "LTE; Evolved Universal Terrestrial Radio Access
(E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception;
Part 1: Conformance testing (3GPP TS 36.521-1 version 16.9.0 Release 16)".

[2] ETSI TS 136 508 (V16.8.0) (03-2021): "LTE; Evolved Universal Terrestrial Radio Access
(E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE)
conformance testing (3GPP TS 36.508 version 16.8.0 Release 16)".

[3] ETSI TS 136 101 (V13.21.0) (03-2021): "LTE; Evolved Universal Terrestrial Radio Access
(E-UTRA); User Equipment (UE) radio transmission and reception (3GPP TS 36.101
version 13.21.0 Release 13)".

[4] IEC 60068-2-1 (2007): "Environmental testing - Part 2-1: Tests - Test A: Cold".
[5] |EC 60068-2-2 (2007): "Environmental testing - Part 2-2: Tests - Test B: Dry heat".

ETSI


https://docbox.etsi.org/Reference/

6]

2.2

17 ETSI EN 301 908-13 V13.2.1 (2022-02)

ETSI TS 137 544 (V16.1.0) (03-2021): "Universal Mobile Telecommunications System (UMTYS);
LTE; Universal Terrestrial Radio Access (UTRA) and Evolved UTRA (E-UTRA); User
Equipment (UE) Over The Air (OTA) performance; Conformance testing (3GPP TS 37.544
version 16.1.0 Release 16)".

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]
[i.2]

[i.3]

[i.4]
[i.5]

[i.6]

[i.7]

[i.8]
[i.9]

[i.10]

[i.11]
[i.12]

[i.13]

Void.

Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

ETSI EG 203 336 (V1.2.1) (05-2020): "Guide for the selection of technical parameters for the
production of Harmonised Standards covering article 3.1(b) and article 3.2 of Directive
2014/53/EU".

Recommendation ITU-R SM.329-12 (2012): "Unwanted emissions in the spurious domain”.

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

Commission Decision 2010/267/EU of 6 May 2010 on harmonised technical conditions of usein
the 790-862 M Hz frequency band for terrestrial systems capable of providing electronic
communications services in the European Union.

ECC Decision (09)03 of 30 October 2009 on harmonised conditions for mobile/fixed
communications networks (MFCN) operating in the band 790 - 862 MHz.

Void.

Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

ETSI TS 136 509 (V10.3.0) (09-2014): "LTE; Evolved Universal Terrestrial Radio Access
(E-UTRA) and Evolved Packet Core (EPC); Special conformance testing functions for User
Equipment (UE) (3GPP TS 36.509 version 10.3.0 Release 10)".

Void.

ETSI EN 301 908-1 (V13.1.1): "IMT cellular networks, Harmonised Standard for accessto radio
spectrum; Part 1: Introduction and common requirements”.

ETSI TR 125 914 (V15.0.1) (09-2018): "Universal Mobile Telecommunications System (UMTYS);
M easurements of radio performances for UM TS terminals in speech mode (3GPP TR 25.914
version 15.0.1 Release 15)".
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3 Definition of terms, symbols and abbreviations

3.1 Terms

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

aggregated Channel Bandwidth: RF bandwidth in which a UE transmits and receives multiple contiguously
aggregated carriers

aggregated Transmission Bandwidth Configuration: number of resource block allocated within the aggregated
channel bandwidth

carrier aggregation: aggregation of two or more component carriersin order to support wider transmission bandwidths

carrier aggregation band: set of one or more operating bands across which multiple carriers are aggregated with a
specific set of technical requirements

carrier aggregation bandwidth class: class defined by the aggregated transmission bandwidth configuration and
maximum number of component carriers supported by a UE

Table 3.1-1: CA bandwidth classes and corresponding nominal guard bands

CA Bandwidth Aggregated Number of Nominal Guard Band BWg
Class Transmission contiguous
Bandwidth CcC
Configuration

A NRB’agg <100 1 a, BWChanneI(l) - 0,5Af; (note 2)

B NRB,agg = 100 2 0,05 rnaX(BWChannel(l)'BWChanneI(Z))
- 0,5Af;

C 100 < NRB“,J1gg <200 2 0,05 max(BWChanne|(l), BWChanne|(2))
- 0,5Af;

NOTE 1: BWChanneI(j)' j=1, 2, 3, is the channel bandwidth of an E-UTRA component carrier according
to table 5.4.2-1 and Af; = Af for the downlink with Af the subcarrier spacing while Af, = 0 for
the uplink.

NOTE 2: a; =0,16/1,4 for BW 0061y = 1,4 MHZ whereas a, = 0,05 for all other channel bandwidths.

carrier aggregation configuration: combination of CA operating band(s) and CA bandwidth class(es) supported by a
UE

channel bandwidth: RF bandwidth supporting asingle E-UTRA RF carrier with the transmission bandwidth
configured in the uplink or downlink of acell

NOTE 1. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF
requirements.

NOTE 2: Channel Bandwidth and Transmission Bandwidth Configuration for one E UTRA carrier are described in
figure3.1-1asin ETSI TS 136 101 [3].

ETSI



19 ETSI EN 301 908-13 V13.2.1 (2022-02)
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Figure 3.1-1: Channel Bandwidth and
Transmission Bandwidth Configuration for one E-UTRA carrier

channel bandwidth for carrier aggregation: RF bandwidth aggregated from more than one E-UTRA RF carrier with
the transmission bandwidth configured in the uplink or downlink of different cells

NOTE 1: Aggregated channel bandwidth and aggregated channel bandwidth edges for more than one E-UTRA
carrier are described in figure 3.1-2 asin ETSI TS 136 101 [3].

Aggregated Channel Bandwidth, BWchannel_ca [MHZ]
:: >
e :
2: . . . . :
5 : Aggregated Transmission Bandwidth Configuration, Pz
m L =
2 ; s Tei R
@ Q' Lowest Qarrler Trgnsmyssmn Highest Carrier Transmission ' im
5 Bandwidth Configuration, Bandwidth Configuration 2 g
53“5 Nre.jow [RB] Neg s [RB] 33 ry
oS¢ = < 141H
E ) E
% :
g H
o i
ol
2 :
] S — T — ) o
: Foftset,ow Fottset high :
e— —i
Fedge,low Fciow Fc high Fe;ge,hlgh

For each carrier, the center sub carrier (corresponds
to DC in baseband) is not transmitted in downlink

Figure 3.1-2: Aggregated channel bandwidth and
aggregated channel bandwidth edges for more than one E-UTRA carrier

Figure 3.1-3 shows the relation between the category NB1 channel bandwidth (BW y,54ng) @nd the category NB1
transmission bandwidth configuration (N,,,0). The channel edges are defined as the lowest and highest frequencies of
the carrier separated by the channel bandwidth, i.e. at F = BWpqne / 2.

NOTE 2: Channel bandwidth and transmission bandwidth for category NB1 are described in figure 3.1-3 asin
ETSI TS 136 101 [3].
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Channel Bandwidth (kHz)

Transmission B andwidth Configuration (tone)

Transmission Bandwidth

&bpa jauueyn
abpa |auueyn

it e i sy i e i A

Figure 3.1-3: Definition of Channel Bandwidth and
Transmission Bandwidth configuration for category NB1

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

contiguous carriers. set of two or more carriers configured in a spectrum block where there are no RF requirements
based on co-existence for un-coordinated operation within the spectrum block

inter-band carrier aggregation: carrier aggregation of component carriersin different operating bands

NOTE: Carriers aggregated in each band can be contiguous or non-contiguous.
intra-band contiguous carrier aggregation: contiguous carriers aggregated in the same operating band
intra-band non-contiguous carrier aggregation: non-contiguous carriers aggregated in the same operating band

Maximum Output Power (M OP): mean power level per carrier of UE measured at the antenna connector in a
specified reference condition

mean power : the power measured in the operating system bandwidth of the carrier when applied to E-UTRA
transmissions

NOTE: The period of measurement is assumed to be at least one subframe (1 ms) unless otherwise stated.

network signalled value: signalling value sent from the BS to the UE to indicate additional unwanted emission
requirements to the UE

occupied bandwidth: width of afrequency 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

operating band: frequency range (paired or unpaired) that is defined with a specific set of technical requirements, in
which E-UTRA operates

NOTE: Operating bandsfor E-UTRA are designated with Arabic numerals, while the corresponding operating
bands for UTRA are designated with Roman numerals.

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

reference bandwidth: bandwidth in which an emission level is specified
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resour ce block: physical resource consisting of a number of symbolsin the time domain and a number of consecutive
subcarriers spanning 180 kHz in the frequency domain

sub-block: one contiguous all ocated block of spectrum for transmission and reception by the same UE, in which there
may be multiple instances of sub-blocks within an RF bandwidth

transmission bandwidth: bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block
units
NOTE: Seefigure3.1-1.

transmission bandwidth configuration: highest transmission bandwidth allowed for uplink or downlink in agiven
channel bandwidth, measured in Resource Block units
NOTE: Seefigure3.1-1.

transmit diversity: transmit diversity is based on space-frequency block coding techniques complemented with
frequency-shift time diversity when four transmit antennas are used

3.2

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

Symbols

Afoop A Frequency of out-of-band emission
BW channel Channel bandwidth
BWchane_ca  Aggregated channel bandwidth, expressed in MHz
BWgp Virtual guard band to facilitate transmitter (receiver) filtering above/below edge CCs
BW terferer Channel Bandwidth of the interferer
ERS Transmitted energy per RE for reference symbols during the useful part of the symbol,
i.e. excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the
eNode B transmit antenna connector
ES 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
BWyTRA Channel Bandwidth UTRA
F Frequency

Finterferer (Offset) Frequency offset of the interferer
Finterferer Frequency of the interferer

Foffset Frequency offset of the interferer

Fc Freguency of the carrier centre frequency

Fca low The centre frequency of the lowest carrier, expressed in MHz
FCA:high The centre frequency of the highest carrier, expressed in MHz
FoL_low The lowest frequency of the downlink operating band

FoL_high The highest frequency of the downlink operating band

Fu L_low The lowest frequency of the uplink operating band

FUL_high The highest frequency of the uplink operating band

Fedge low The lower edge of aggregated channel bandwidth, expressed in MHz
Fedge_high The higher edge of aggregated channel bandwidth, expressed in MHz
Foffset NS 23 Frequency offset in MHz needed if NS_23 is used
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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 normalized to the subcarrier spacing) at the UE antenna connector,
including the own-cell downlink signal or the power spectral density of the total input signal at the
UE antenna connector (power averaged over the useful part of the symbols within agiven
bandwidth and normalized 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 normalized 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 normalized 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
Transmission bandwidth which represents the length of a contiguous resource block allocation

expressed in units of resources blocks
The power spectral density of awhite noise source (average power per RE normalized to the

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

subcarrier spacing), simulating interference in non-CRS symbolsin ABS subframe from cells that
are not defined in atest procedure, as measured at the UE antenna connector
The power spectral density of awhite noise source (average power per RE normalized to the

subcarrier spacing), simulating interference in CRS symbolsin ABS subframe from all cells that
are not defined in atest procedure, as measured at the UE antenna connector
The power spectral density of awhite noise source (average power per RE normalized to the

subcarrier spacing), simulating interference in non-ABS subframe from cells that are not defined
in atest procedure, as measured at the UE antenna connector
Offset used for calculating downlink EARFCN

Offset used for calculating uplink EARFCN
Transmission bandwidth configuration, expressed in units of resource blocks
Aggregated Transmission Bandwidth Configuration The number of the aggregated RBs within the

fully alocated Aggregated Channel bandwidth
Transmission bandwidth configuration for category NB1, expressed in units of tones

Transmission bandwidth configuration for category NB1 with 3,75 kHz sub-carrier spacing,

expressed in units of tones
Transmission bandwidth configuration for category NB1 with 15 kHz sub-carrier spacing,

expressed in units of tones
Uplink EARFCN

Network signalled value "x"
Number of cell-specific antenna ports
Antenna port number

Modulated mean power of the interferer
Maximum UE Power with possible power reduction due to modulation type, network signalling

values and location near the edge of the band
Minimum average throughput per RB
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Abbreviations

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

AC
ACLR
ACS
BER
BS
BW
CA
CA NS
CA X
CA_X-Y
CA XZ

cc

CE

CP

cw

DCI

DL

DL CA
DUT
EARFCN
EFTA
EIS
ERM
EUT
EUTRA
E-UTRA
FDD
GMSK
GSM
HARQ
HD-FDD
IMT
LTE
LTE-A
MAC
MBW
MCC
MOP
MPDCCH
MSG
NB
NPDCCH
NPDSCH
NPUSCH
OCNG
OOB
oP
OTA
PCC
PDCCH
PDSCH
PHICH
PSD
PUSCH
QPSK
RB

Access Channel

Adjacent Channel Leakage Ratio

Adjacent Channel Selectivity

Bit Error Rate

Base Station

Bandwidth

Carrier Aggregation

Network Signalled valuein Carrier Aggregation

CA for band X where X isthe applicable E-UTRA operating band
CA for band X and Band Y where X and Y are the applicable E-UTRA operating band
CA for band X with bandwidth class Z where X is the applicable E-UTRA operating band and Z is
the bandwidth class

Component Carrier

Coverage Enhancement

Control Plane

Continuous Wave

Downlink Control Information

DownLink

Downlink Carrier Aggregation

Device Under Test

E-UTRA Absolute Radio Frequency Channel Number
European Free Trade Association

Effective | sotropic Sensitivity

Electromagnetic compatibility and Radio spectrum Matters
Equipment Under Test

Evolved UMTS Terrestrial Radio Access

Evolved UMTS Terrestrial Radio Access

Freguency Division Duplex

Gaussian Minimum-Shift Keying

Global System for Mobile

Hybrid Acknowledge Request

Half- Duplex FDD

International Mobile Telecommunications

Long Term Evolution

LTE-Advanced

Medium Access Control

Measurement BandWidth

Mobile Country Code

Maximum Output Power

M achine-Type-Communications Physical Downlink Control Channel
Mobile Standards Group

Narrowband |oT

Narrowband Physical Downlink Control Channel
Narrowband Physical Downlink Shared Channel
Narrowband Physical Uplink Shared Channel
OFDMA Channel Noise Generator

Out Of Band

OFDMA Channel Noise Generator Pattern

Over The Air

Primary Component Carrier

Physical Downlink Control CHannel

Physical Downlink Shared Channel

Physical Hybrid ARQ Indicator CHannel

Power Spectral Density

Physical Uplink Shared Channel

Quadrature Phase Shift Keying

Resource Block
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RE Resource Element
REFSENS REFerence SENSitivity power level
RF Radio Frequency
RMC Reference Measurement Channel
RNTI Radio Network Temporary Identifier
RRC Root Raised Cosine
Rx Receiver
SCC Secondary Component Carrier
SS System Simulator
TDD Time Division Duplex
TFES Task Force for European Standards for IMT
TH Temperature High
TH/VH High extreme Temperature/High extreme Voltage
TH/VL High extreme Temperature/Low extreme Voltage
TL Temperature Low
TL/VH Low extreme Temperature/High extreme Voltage
TL/VL Low extreme Temperature/Low extreme Voltage
TPC Transmitter Power Control
TRP Total Radiated Power
TRS Total Radiated Sensitivity
TX Transmitter
UE User Equipment
UL Uplink
UL-MIMO Uplink Multiple Antennatransmission
UMTS Universal Mobile Telecommunications System
UTRA UMTS Terrestrial Radio Access
VH Higher extreme Voltage
VL Lower extreme Voltage
4 Technical requirements specifications

4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with its intended use. The equipment shall comply with all the technical
requirements of the present document at all times when operating within the boundary limits of the operational
environmental profile defined by itsintended use.

4.2 Conformance requirements

4.2.0 General

The requirements in the present document are based on the assumption that the operating band (see tables 1-1 through
1-5) is shared between systems of the IMT family (for bands 3 and 8 also GSM) or systems having compatible
characteristics.

42.1 Introduction

To meet the essential requirement under article 3.2 of Directive 2014/53/EU [i.2] for IMT User Equipment (UE), a set

of essential parametersin addition to thosein ETS|I EN 301 908-1 [i.12] have been identified. Table 4.2.1-1 provides a
cross reference between these essential parameters and the corresponding technical requirements for equipment within
the scope of the present document.
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Table 4.2.1-1: Cross references

Essential parameter Corresponding technical requirements Corresponding
test suite
Transmitter spectrum mask 4.2.3 Transmitter Spectrum emissions mask 5.3.2
Transmitter unwanted emissions in the 4.2.11 Transmitter adjacent channel leakage power 5.3.10
out-of-band domain ratio
l’;il:i?)Tlsttgg#]r;\;\r/]anted emissions in the 4.2.4  Transmitter spurious emissions 5.3.3
Transmitter power limits 4.2.2 Transmitter maximum output power 531
Transmitter Power Control (TPC) 4.2.5 Transmitter minimum output power 5.3.4
Transmitter power accuracy 4.2.2  Transmitter maximum output power 5.3.1
secelyer unwanted emissions in the spurious 4210 Receiver spurious emissions 53.9
omain
Rece!ver blocklng_ - 4.2.7 Receiver Blocking characteristics 5.3.6
Receiver desensitization
Receiver spurious response rejection 4.2.8  Receiver spurious response 5.3.7
Receiver radio-frequency intermodulation 4.2.9  Receiver Intermodulation characteristics 5.3.8
Receiver adjacent signal selectivity 4.2.6 Receiver Adjacent Channel Selectivity (ACS) 5.3.5
Receiver sensitivity 4.2.12 Receiver Reference Sensitivity Level 53.11
Antenna 4.2.13 Receiver '_Fotal Radiated Sensitivity (TRS) 5.3.12
4.2.14 Total Radiated Power (TRP) 5.3.13
Equipment operating under the control of a ETSI EN 301 908-1 [i.12], clause 4.2.4 Control and
network Monitoring functions

Unless otherwise stated, the transmitter and 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 again of 0 dBi should be assumed for each antenna
port(s). A UE with integral antenna(s) may be taken into account by converting these power levelsinto field strength
requirements, assuming a0 dBi gain antenna. Over The Air (OTA) antenna characteristics are specified in terms of
Receiver Total Radiated Sensitivity (TRS) and Total Radiated Power (TRP).

4.2.2 Transmitter Maximum Output Power

4221 Transmitter maximum output power for Single Carrier

42211 Definition

The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel
bandwidth. The period of measurement shall be at least one sub-frame (1 ms).
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4221.2 Limits

The UE maximum output power shall be within the shown valuein table 4.2.2.1.2-1.

Table 4.2.2.1.2-1: UE power classes

E-UTRA Band Power Class 3 Tolerance
(dBm) (dB)
1 23 12,7
3 23 12,7 (see note)
7 23 12,7 (see note)
8 23 12,7 (see note)
20 23 12,7 (see note)
22 23 +3,0/-4,5
28 23 +2,7/-3,2
31 23 12,7
33 23 2,7
34 23 12,7
38 23 2,7
40 23 2,7
42 23 +3,0/-4,0
43 23 +3,0/-4,0
65 23 2,7
68 23 +2,7
NOTE:  For transmission bandwidths (ETSI TS 136 521-1 [1], clause 5)
confined within Fy, o, and Fy, o, +4 MHz or Fyy g - 4 MHz and
FuL_nigh the maximum output power requirement is relaxed by reducing
the lower tolerance limit by 1,5 dB (tolerance = +2,7/-4,2).

NOTE 1: These requirements do not take into account the maximum power reductions allowed to the UE subject to
certain transmission conditions specified in ETSI TS 136 101 [3], clauses 6.2.3 and 6.2.4.

NOTE 2: The range of UE maximum output power for the various power classes are specified in ETS
TS 136 101 [3], clause 6.2.2. The valuesin table 4.2.2.1.2-1 correspond to the measurement limits.

42.2.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.1 of the present document.
4222 Transmitter output power for Carrier Aggregation (DL CA and UL CA)

42221 Definition

The following UE Power Classes define the maximum output power for any transmission bandwidth within the
aggregated channel bandwidth.

The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The
period of measurement shall be at least one sub frame (1 ms).

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, UE maximum output power shall be
measured over al component carriers from different bands. If each band has separate antenna connectors, maximum
output power is measured as the sum of maximum output power at each UE antenna connector.
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42222 Limits

For intra-band contiguous carrier aggregation, the maximum output power is specified in table 4.2.2.2.2-1.

Table 4.2.2.2.2-1: UE power class for intra-band contiguous CA

Power Class 3 Tolerance
E-UTRA CA band (dBm) (dB)
CA 1C 23 +2,7
CA_3C 23 12,7 (see note 1)
CA 7C 23 12,7 (see note 1)
CA_8B 23 12,7 (see note 1)
CA 38C 23 +2,7
CA_40C 23 +2,7
CA 42C 23 +2,7/-3,7

NOTE 1: If all transmitted resource blocks (ETSI TS 136 521-1 [1], clause 5) over all component
carriers are confined within F, |, and Fy, |, +4 MHz or/and F; 4, - 4 MHz and
FuL_nigh the maximum output power requirement is relaxed by reducing the lower tolerance
limit by 1,5 dB.

NOTE 2: For intra-band contiguous carrier aggregation the maximum power requirement shall apply
to the total transmitted power over all component carriers (per UE).

NOTE 1: These requirements do not take into account the maximum power reductions allowed to the UE in subject
to certain transmission conditions specified in ETSI TS 136 101 [3], clauses 6.2.3A and 6.2.4A.

NOTE 2: The range of UE maximum output power for the various power classes are specified in ETS
TS 136 101 [3], clause 6.2.2A. The valuesin table 4.2.2.2.2-1 correspond to the measurement limits.

For inter-band carrier aggregation with uplink assigned to one E-UTRA band, the requirementsin clause 4.2.2.1.2
apply.

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the maximum output power is specified
intable 4.2.2.2.2-2.

Table 4.2.2.2.2-2: UE Power Class for uplink inter-band CA (two bands)

E-UTRA CA Configuration Class 3 (dBm) Tolerance (dB)
CA_1A-3A 23 +2,7/-3,72 (see note 2)
CA_1A-5A 23 +2,7/-3,7
CA_1A-7A 23 +2,7/-3,72 (see note 2)
CA_1A-8A 23 +2,7/-3,72 (see note 2)
CA_1A-28A 23 +2,7/-3,7
CA_1A-42A 23 +2,7/-3,7
CA_3A-5A 23 +2,7/-3,72 (see note 2)
CA_3A-7A 23 +2,7/-3,72 (see note 2)
CA_3A-8A 23 +2,7/-3,72 (see note 2)
CA_3A-20A 23 +2,7/-3,72 (see note 2)
CA_7A-20A 23 +2,7/-3,72 (see note 2)
CA_7A-28A 23 +2,7/-3,7% (see note 2)

NOTE 1: Void.

NOTE 2: 2 refers to the transmission bandwidths (figure 5.6-1) confined within
FULiIOW and FULJOW + 4 MHz or FULihigh -4 MHz and FULﬁhigh' the
maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1,5 dB.

NOTE 3. Ppguerciass 1S the maximum UE power specified without taking into
account the tolerance.

NOTE 4: For inter-band carrier aggregation the maximum power requirement
should apply to the total transmitted power over all component carriers
(per UE).
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42223 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.1 of the present document.
4.2.2.3 Transmitter output power for UL-MIMO

42231 Definition

The following UE Power Classes define the maximum output power for UE with two transmit antenna connectorsin
closed-loop spatial multiplexing scheme. The UL-MIMO configurations are specified in table 4.2.2.3.1-1.

Table 4.2.2.3.1-1: UL-MIMO configuration in closed-loop spatial multiplexing scheme

Transmission mode DCI format Codebook Index
Mode 2 DCI format 4 Codebook index 0

The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The
period of measurement shall be at least one sub frame (1 ms).

42232 Limits

The UE maximum output power shall be within the shown value in table 4.2.2.3.2-1.

Table 4.2.2.3.2-1: UE power class for UL-MIMO in closed-loop spatial multiplexing scheme

E-UTRA Band Power Class 3 Tolerance
(dBm) (dB)

1 23 +2,7/-3,7

3 23 +2,7/-3,7 (see note)

7 23 +2,7/-3,7 (see note)

8 23 +2,7/-3,7 (see note)

20 23 +2,7/-3,7 (see note)

22 23 +2,7/-5,2 (see note)

28 23 +2,7/-3,7

33 23 +2,7/-3,7

34 23 +2,7/-3,7

38 23 +2,7/-3,7

40 23 +2,7/-3,7

42 23 +3,0/-5,0

43 23 +3,0/-5,0

65 23 +2,7/-3,7

68 23 +2,7/-3,7

NOTE:  For transmission bandwidths (ETSI TS 136 521-1 [1], clause 5)

confined within Fy, o, and Fy, o, +4 MHz or Fyy g - 4 MHz and
FuL_nigh the maximum output power requirement is relaxed by reducing
the lower tolerance limit by 1,5 dB (tolerance = +2,7/-4,2).

NOTE 1: These requirements do not take into account the maximum power reductions allowed to the UE subject to
certain transmission conditions specified in ETSI TS 136 101 [3], clauses 6.2.3 and 6.2.4.

NOTE 2: The range of UE maximum output power for the various power classes are specified in ETSI
TS 136 101 [3], clause 6.2.2B. The valuesin table 4.2.2.3.2-1 correspond to the measurement limits.

42.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.1 of the present document.
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4.2.2.4 Transmitter output power for category NB1

4224.1 Definition

The following UE Power Classes define the maximum output power for any transmission bandwidth within the
category NB1 channel bandwidth.

For 3,75 kHz sub-carrier spacing, the maximum output power is defined as mean power of measurement which period
isat least one dot (2 ms) excluding the 2 304Ts gap when UE is not transmitting. For 15 kHz sub-carrier spacing, the
maximum output power is defined as mean power of measurement which period is at least one sub-frame (1 ms).

4224.2 Limits

The maximum output power shall be within the range prescribed by the nominal maximum output power and tolerance
intable 4.2.2.4.2-1.

Table 4.2.2.4.2-1: UE Power Class test requirement

EUTRA Class 3 |Tolerance | Class 5 |Tolerance
band (dBm) (dB) (dBm) (dB)
1 23 +2.7 20 +2,7
3 23 +2.7 20 +2.7
8 23 +2,7 20 +2.7
20 23 +2.7 20 +2,7
28 23 +2.7 20 +2,7
65 23 +2.7 20 +2.7
4.2.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.1 of the present document.
4.2.2.5 Transmitter output power for UE category M1

42251 Definition
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel

bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at
least one sub frame (1 ms).

42252 Limits

The maximum output power shall be within the range prescribed by the nominal maximum output power and tolerance
intable 4.2.2.5.2-1.

Table 4.2.2.5.2-1: UE Power Class

EUTRA Class 3 Tolerance Class 5 Tolerance
band (dBm) (dB) (dBm) (dB)
1 23 +2,7 20 +2,7
3 23 +2,7 (see note) 20 +2,7 (see note)
7 23 +2,7 (see note) 20 +2,7 (see note)
8 23 +2,7 (see note) 20 +2,7 (see note)
20 23 +2,7 (see note) 20 +2,7 (see note)
28 23 +2,7/-3,2 20 +2,7/-3,2
31 23 +2,7 20 +2,7
NOTE:  For transmission bandwidths (ETSI TS 136 521-1 [1], clause 5)
confined within F(,, o and Fy 0w+ 4 MHZ or F ) high ~ 4 MHz and
FuL_nigh the maximum output power requirement is relaxed by
reducing the lower tolerance limit by 1,5 dB (tolerance = +2,7/-4,2).

ETSI



42253

30 ETSI EN 301 908-13 V13.2.1 (2022-02)

Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.1 of the present document.

4.2.3 Transmitter Spectrum Emission Mask
4231 Transmitter spectrum emission mask for Single Carrier
42311 Definition

The spectrum emission mask of the UE applies to frequencies (Af o) starting from the + edge of the assigned
E-UTRA channel bandwidth.

42312

Limits

The power of any UE emission shall fulfil requirementsintables4.2.3.1.2-1t0 4.2.3.1.2-3.

Table 4.2.3.1.2-1: General E-UTRA spectrum emission mask, E UTRA bands < 3 GHz

NOTE 2:

NOTE 3:

NOTE 4:

Af o5 (MHZ) 1,4MHz |3,0MHz | 5MHz |10 MHz |15MHz |20 MHz | Measurement bandwidth
Otol -8,5 -11,5 -13,5 -16,5 -18,5 -19,5 30 kHz
1t02,5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 1 MHz
251t02,8 -23,5 -8,5 -8,5 -8,5 -8,5 -8,5 1 MHz
2,8t05 -8,5 -8,5 -8,5 -8,5 -8,5 1 MHz
5t06 -23,5 -11,5 -11,5 -11,5 -11,5 1 MHz
6to 10 -23,5 -11,5 -11,5 -11,5 1 MHz
10to 15 -23,5 -11,5 -11,5 1 MHz
15to 20 -23,5 -11,5 1 MHz
20to 25 -23,5 1 MHz
NOTE 1: The first and last measurement position with a 30 kHz filter is at Afy 55 equals to 0,015 MHz and

0,985 MHz.

The first and last measurement position with a 1 MHz filter for 1 MHz - 2,5 MHz offset range is at Af,qg
equals to 1,5 MHz and 2,0 MHz. Similarly for other Afy g ranges.

The measurements shall be performed above the upper edge of the channel and below the lower edge

of the channel.
For the 2,5 MHz - 2,8 MHz offset range with 1,4 MHz channel bandwidth, the measurement position is

at Afyog equals to 3 MHz.

Table 4.2.3.1.2-2: General E-UTRA spectrum emission mask, 3 GHz < E-UTRA bands £ 4,2 GHz

Spectrum emission limit (dBm)/Channel bandwidth
Af 55 (MHz) 1,4MHz |3,0MHz | 5MHz |10 MHz | 15 MHz |20 MHz | Measurement bandwidth
Oto1l -8,2 -11,2 -13,2 -16,2 -18,2 -19,2 30 kHz
1t0 2,5 -8,2 1 MHz
251028 -23,2 -8,2 -8,2 -8,2 -8,2 -8,2 1 MHz
2,8t0o5 1 MHz
510 6 -23,2 -11,2 -11,2 -11,2 -11,2 1 MHz
6to 10 -23,2 1 MHz
10to 15 -23,2 1 MHz
15to 20 -23,2 1 MHz
20to 25 -23,2 1 MHz
NOTE 1: The first and last measurement position with a 30 kHz filter is at Af, 45 equals to 0,015 MHz and
0,985 MHz.
NOTE 2: At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter
is the inside of +0,5 MHz and -0,5 MHz, respectively.
NOTE 3: The measurements shall be performed above the upper edge of the channel and below the lower
edge of the channel.
NOTE 4: For the 2,5-2,8 MHz offset range with 1,4 MHz channel bandwidth, the measurement position is at
Afyog €quals to 3 MHz.
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Table 4.2.3.1.2-3: Additional spectrum emission mask (network signalled value "NS_01")

Channel Spectrum emission .
E-UTRA band Frequency range Bandwidth limit (dBm) Measurement Bandwidth
20 863 MHz <f<867 MHz |10 MHz (note 2) -11,5 1 MHz
867 MHz <f<870 MHz 10 MHz (note 2) -14,5 1 MHz

NOTE 1: At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the
inside of +0,5 MHz and -0,5 MHz, respectively.
NOTE 2: The conformance shall be assessed at test frequency 857 MHz with 50 RB allocation.

42.3.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.2 of the present document.

4.2.3.2 Transmitter spectrum emission mask for Carrier Aggregation (DL CA and UL
CA)
4.23.2.1 Definition

For intra-band contiguous carrier aggregation, the spectrum emission mask of the UE applies to frequencies (Afoog)
starting from the + edge of the aggregated channel bandwidth (table 3.1-1).

For intra-band contiguous carrier aggregation of the bandwidth class B and C, the power of any UE emission shall not
exceed the levels specified in table 6.6.2.1A-0 and table 6.6.2.1A-1in ETSI TS 136 101 [3] for the specified channel
bandwidth.

42322 Limits

For intra-band contiguous carrier aggregation of the bandwidth class B and C, the power of any UE emission shall not
exceed the levels specified in tables 4.2.3.2.2-1 and 4.2.3.2.2-2 for the specified channel bandwidth.

Table 4.2.3.2.2-1: General E-UTRA CA spectrum emission mask for Bandwidth Class C,
E UTRA bands £ 3 GHz

Spectrum emission limit [dBmM]/BW ¢ annel ca

Af5op 25RB+100RB |50RB+75RB |50RB+100RB |75RB+75RB |75RB+100RB |100RB+100RB |[Measurement
(MHz) (24,95 MHz) | (24,75 MHz) (29,9 MHz) (30 MHz) (34,85 MHz) (39,8 MHz) bandwidth
+0-1 -20,5 -20,5 -21 -21 -22 -22,5 30 kHz
+1-5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 1 MHz
15 - 24,75 -11,5 -11,5 -11,5 -11,5 -11,5 -11,5 1 MHz
124,75 - 24,95 -11,5 -23,5 -11.5 -11,5 -11,5 -11,5 1 MHz
424,95 - 29,75 -23,5 -23,5 -11.5 -11,5 -11,5 -11,5 1 MHz
+29,75- 29,9 -23,5 -11,5 -11,5 -11,5 -11,5 1 MHz
+29,9 - 29,95 -23,5 -23,5 -11,5 -11,5 -11,5 1 MHz
+29,95 - 30 -23,5 -11,5 -11,5 -11,5 1 MHz
+30 - 34,85 -23,5 -23,5 -11,5 -11,5 1 MHz
+34,85 - 34,9 -23,5 -23,5 -23,5 -11,5 1 MHz
+34,9 - 35 -23,5 -23,5 -11,5 1 MHz
+35-39,8 -23,5 -11,5 1 MHz
+39,8 - 39,85 -23,5 -23,5 1 MHz
+39,85-44,8 -23,5 1 MHz
NOTE 1: The first and last measurement position with a 30 kHz filter is at Af, 45 equals to 0,015 MHz and 0,985 MHz.

NOTE 2:

NOTE 3:

lower edge of the aggregated channel bandwidth.

At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of
+0,5 MHz and -0,5 MHz, respectively.
The measurements shall be performed above the upper edge of the aggregated channel bandwidth and below the
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Table 4.2.3.2.2-2: General E-UTRA CA spectrum emission mask for Bandwidth Class C,
3 GHz <E UTRA bands 4,2 GHz

Spectrum emission limit [dBM]/BWpannel ca

Afyop 25RB+100RB |[50RB+75RB | 50RB+100RB |75RB+75RB |75RB+100RB |100RB+100RB |Measurement
(MHz) (24,95 MHz) | (24,75 MHz) (29,9 MHz) (30 MHz) (34,85 MHz) (39,8 MHz) bandwidth
+0-1 -20,2 -20,2 -20,7 -20,7 -21,7 -22,2 30 kHz
+1-5 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2 1 MHz
5 - 24,75 -11,2 -11,2 -11,2 -11,2 -11,2 -11,2 1 MHz
124,75 - 24,95 -11,2 -23,2 -11,2 -11,2 -11,2 -11,2 1 MHz
+24,95 - 29,75 -23,2 -23,2 -11,2 -11,2 -11,2 -11,2 1 MHz
+29,75- 29,9 -23,2 -11,2 -11,2 -11,2 -11,2 1 MHz
+29,9 - 29,95 -23,2 -23,2 -11,2 -11,2 -11,2 1 MHz
+29,95 - 30 -23,2 -11,2 -11,2 -11,2 1 MHz
+30 - 34,85 -23,2 -23,2 -11,2 -11,2 1 MHz
+34,85 - 34,9 -23,2 -23,2 -23,2 -11,2 1 MHz
+34,9 - 35 -23,2 -23,2 -11,2 1 MHz
+35-39,8 -23,2 -11,2 1 MHz
+39,8 - 39,85 -23,2 -23,2 1 MHz
+39,85-44,8 -23,2 1 MHz
NOTE 1: The first and last measurement position with a 30 kHz filter is at Af, 45 equals to 0,015 MHz and 0,985 MHz.
NOTE 2: At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of
+0,5 MHz and -0,5 MHz, respectively.
NOTE 3: The measurements shall be performed above the upper edge of the aggregated channel bandwidth and below the

lower edge of the aggregated channel bandwidth.

For inter-band carrier aggregation with one component carrier per operating band and the uplink activein two E-UTRA
bands, the spectrum emission mask of the UE is defined per component carrier while both component carriers are active
and the requirements are specified in clause 4.2.3.1.2. If for some frequency spectrum emission masks of component
carriers overlap, then spectrum emission mask allowing higher power spectral density applies for that frequency. If for
some frequency a component carrier spectrum emission mask overlaps with the channel bandwidth of another
component carrier, then the emission mask does not apply for that frequency.

4.2.3.2.3

Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.2 of the present document.

4.2.3.3

42331

Transmitter spectrum emission mask for UL-MIMO

Definition

For UE supporting UL-MIMO, the requirements for out-of-band emissions resulting from the modul ation process and
non-linearity in the transmitters are specified at each transmit antenna connector.

The spectrum emission mask of the UE applies to frequencies (Af o) starting from the edge of the assigned E-UTRA
channel bandwidth.

4.2.3.3.2

Limits

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin

clause 4.2.3.1.2 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO

configurations specified in table 4.2.2.3.1-1.

4.2.3.3.3

Conformance

Conformance tests described in clause 5.3.2 shall be carried out.
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4.2.3.4 Transmitter spectrum emission mask for Multi-Cluster PUSCH within a
component carrier

4.2.3.4.1 Definition
For UE supporting multi cluster PUSCH within a component carrier for the operating band.

The spectrum emission mask of the UE applies to frequencies (Af o) starting from the edge of the assigned E-UTRA
channel bandwidth.

4.2.3.4.2 Limits
The power of any UE emission shall fulfil requirements specified intables 4.2.3.1.2-1 and 4.2.3.1.2-2.

42.34.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.2 of the present document.
4.2.35 Transmitter spectrum emission mask for category NB1

42.35.1 Definition

The spectrum emission mask of the UE applies to frequencies (Af o) starting from the + edge of the assigned
E-UTRA channel bandwidth.

4.2.35.2 Limits

The power of any UE emission shall fulfil requirementsin table 4.2.3.5.2-1.

Table 4.2.3.5.2-1: Category NB1 UE spectrum emission mask

Af 5o (KHz) Spectrum emission limit (dBm) Measurement bandwidth
+0 24,5 30 kHz
+100 -3,5 30 kHz
+150 -6,5 30 kHz
+300 -27,5 30 kHz
+500 - 1 700 -33,5 30 kHz
4.2.3.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.2 of the present document.

4.2.4  Transmitter Spurious Emissions

42.4.1 Transmitter spurious emissions for Single Carrier

42.41.1 Definition

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 requirementsin line with Recommendation ITU-R
SM.329-12 [i.4] and E-UTRA operating band requirement to address UE co-existence.

42412 Limits

The spurious emission limitsin table 4.2.4.1.2-2 apply for the frequency ranges that are more than Af~g (MHz) from
the edge of the channel bandwidth shown in table 4.2.4.1.2-1.
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The measured average power of spurious emission for general requirements shall not exceed the described valuesin
table 4.2.4.1.2-2.

The measured average power of spurious emission for E-UTRA operating band specific requirements to protected
bands shall not exceed the described valuesin tables 4.2.4.1.2-3 -to 4.2.4.1.2-6.

Channel bandwidth

1,4MHz |3,0MHz |5 MHz

10 MHz |15 MHz

20 MHz

Afop (MHZ)

2,8 6 10

15 20

25

NOTE 1: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.

Table 4.2.4.1.2-2: General spurious emissions limits

Table 4.2.4.1.2-1: Afyog boundary between E-UTRA channel and spurious emission domain

Frequency range Maximum level Measurement bandwidth Comment
9 kHz <f < 150 kHz -36 dBm 1 kHz
150 kHz <f <30 MHz -36 dBm 10 kHz
30 MHz <f <1 000 MHz -36 dBm 100 kHz
1 GHz <f< 12,75 GHz -30 dBm 1 MHz
12,75 GHz < f < 5t -30 dBm 1 MHz See note
harmonic of the upper
frequency edge of the UL
operating band in GHz

NOTE:

Shall apply for Band 22, 42 and Band 43.

The additional requirementsin table 4.2.4.1.2-3 apply for the frequency ranges that are more and less than
Afgog (MHZ) from the edge of the channel bandwidth shownin table 4.2.4.1.2-1.

Table 4.2.4.1.2-3: Spurious emission band UE co-existence limits (network signalled value "NS_01")")

Spurious emission

UEF-EA Protected band Frequency range Maximum MBW (MHz) Comment
Band (MHz) Level
(dBm)
1 E-UTRA Band 1, 3, 7, 8, 20, FoL tow - FoL_nigh -50 1
22, 28, 31, 32, 38, 40, 42, - -
43, 65, 67, 68
E-UTRA Band 34 FoL tow - FoL_high -50 1 Note 3
Freguency range 1895 - 1915 -15,5 5 Notes 3, 8
Frequency range 1915 - 1920 +1,6 5 Notes 3, 8,
42
3 E-UTRA Band 1, 7, 8, 20, FoL tow - FoL_nigh -50 1
28, 31, 32, 33, 34, 38, 40, - -
43, 65, 67, 68
E-UTRA Band 3 FoL tow - FoL_high -50 1 Note 3
E-UTRA Band 22, 42 FoL tow - FbL high -50 1 Note 2
7 E-UTRA Band 1, 3, 7, 8, 20, FoL tow - FoL_nigh -50 1
22, 28, 31, 32, 33, 34, 40, - -
42, 43, 65, 67, 68
Frequency range 2570 - 2575 +1,6 5 Notes 3, 4
Frequency range 2575 - 2 595 -15,5 5 Notes 3, 4
Frequency range 2 595 2620 -40 1 Notes 3, 4
8 E-UTRA Band 1, 20, 28, 31, FoL low - FoL_nigh -50 1
32, 33, 34, 38, 40, 65, 67, - -
68
E-UTRA Band 3 FoL 1ow - FoL high -50 1 Note 2
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Spurious emission

UEF-EA Protected band Frequency range Maximum MBW (MHz) Comment
Band (MHz) Level
(dBm)
E-UTRA Band 7 FoL tow - FoL high -50 1 Note 2
E-UTRA Band 8 FoL 1ow - FoL high -50 1 Note 3
E-UTRA Band 22, 42, 43 FoL 1ow - FoL high -50 1 Note 2
20 E-UTRABand 1, 3, 7, 8, 22, FoL 1ow - FoL_nigh -50 1
31, 32, 33, 34, 40, 43, 65, - -
67, 68
E-UTRA Band 20 FoL tow - FoL high -50 1 Note 3
E-UTRA Band 38, 42 FoL tow - FoL high -50 1 Note 2
Freqguency range 758 - 788 -50 1
22 E-UTRA Band 1, 3, 7, 8, 20, FoL tow - FoL high -50 1
28, 31, 32, 33, 34, 38, 40, - -
43, 65, 67, 68
Frequency range 3510 - 3525 -40 1 Note 3
Frequency range 3525 - 3590 -50 1
28 E-UTRA Band 3, 7, 8, 20, FoL tow - FoL high -50 1
31, 34,38 - -
E-UTRA Band 1, 22, 32, 42, FoL tow - FbL_high -50 1 Note 2
43, 65 - -
E-UTRA Band 1 FoL 1ow - FoL high -50 1 Note 6
Frequency range 758 - 773 -32 1 Note 3
Frequency range 773 - 803 -50 1
Frequency range 470 - 694 -42 8 Notes 3, 7
31 E-UTRA Band 1, 7, 8, 20, FoL tow - FbL_nigh -50 1
22, 28, 31, 32, 33, 34, 38, - -
40, 42, 43, 65, 67, 68
E-UTRA Band 3 FoL tow - FoL high -50 1 Note 2
33 E-UTRA Band 1, 7, 8, 20, FoL tow - FoL high -50 1 Note 9
22, 28, 31, 32, 34, 38, 40, - -
42, 43, 65, 67
E-UTRA Band 3 FoL tow - FoL high -50 1 Note 3
34 E-UTRA Band 1, 3, 7, 8, 20, FoL tow - FoL high -50 1 Note 9
22, 28, 31, 32, 33, 38, 40, - -
42, 43, 65, 67
38 E-UTRA Band 1, 3, 8, 20, FoL 1ow - FoL_nigh -50 1
22, 28, 31, 32, 33, 34, 40, - -
42, 43, 65, 67, 68
Frequency range 2620 - 2 645 -15,5 5 Notes 3, 5
Frequency range 2 645 - 2690 -40 1 Notes 3, 5
40 E-UTRABand 1, 3, 7, FoL tow - FbL_high -50 1
8,,11,18,19, 20, 21 22, 28, - -
31, 32, 33, 34, 38, 42, 43,
65, 67, 68
Frequency range 1884,5 - 1915,7 -41 0,3 Note 8
Frequency range 1475 - 1518 -50 1
Frequency range 3300 - 4 200 -50 1
Frequency range 4 400 - 5 000 -50 1 Note 2
42 E-UTRA Band 1, 3, 7, 8, 20, FoL tow - FoL high -50 1
28, 31, 32, 33, 34, 38, 40, - -
65, 67, 68
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Spurious emission

UEF-EA Protected band Frequency range Maximum MBW (MHz) Comment
Band (MHz) Level
(dBm)
43 E-UTRABand 1, 3, 7, 8, 20, FoL low - FbL_high -50 1
28, 31, 32, 33, 34, 38, 40, - -
65, 67, 68
65 E-UTRA Band 1, 7, 8, 20, FoL low - FoL_nigh -50 1
22, 28, 31, 32, 38, 40, 42, - -
43, 65, 68
E-UTRA Band 3 FoL low - FbL high -50 1 Note 3
E-UTRA Band 5, 11, 18, 19, FoL low - FbL_high -50 1
21, 26, 27,41 - -
E-UTRA Band 34 FoL 1ow - FbL_high -50 1 Note 36
Frequency range 1884,5 - 19157 -41 0,3 Note 37
Frequency range 1900 - 1915 -15,5 5 Notes 3, 8
Frequency range 1915 - 1920 +1,6 5 Notes 3, 8
68 E-UTRA Band 3, 7, 8, 20, -
22, 28, 31, 38, 40, 42, 43, FoL low FbL_nigh -50 1
65 - _
E-UTRA Band 1 FoL_low - FoL_nigh -50 1 Note 2

NOTE 1: Fp owand Fp, high refer to each frequency range of the protected E-UTRA band.

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in table 4.2.4.1.2-2 are
permitted for each assigned E-UTRA carrier used in the measurement due to 29, 37 or 41" harmonic spurious
emissions. Due to spreading of the harmonic emission, the exception shall be allowed for the first 1 MHz
frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results
in an overall exception interval centred at the harmonic emission of (2 MHz + N X L-gg X 180 kHz), where N is 2,
3, 4 for the 2", 3 or 4t harmonic respectively. The exception is allowed if the measurement bandwidth (MBW)
totally or partially overlaps the overall exception interval.

NOTE 3: These requirements shall also apply for the frequency ranges that are less than Af,5 (MHz) in table 4.2.4.1.2-1
from the edge of the channel bandwidth.

NOTE 4: This requirement shall be applicable for any channel bandwidths within the range 2 500 to 2 570 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
2 560,5 to 2 562,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range
2 552 to 2 560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to
54 RB.

NOTE 5: This requirement shall be applicable for any channel bandwidths within the range 2 570 to 2 615 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
2 605,5 - 2 607,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range
2 597 - 2 605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to
54 RB.

For carriers with channel bandwidth overlapping the frequency range 2 615 to 2 620 MHz the requirement shall
apply with the maximum output power configured to +19 dBm.

NOTE 6: As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each
assigned E-UTRA carrier used in the measurement due to 3'd harmonic spurious emissions. An exception is
allowed if there is at least one individual RB within the transmission bandwidth (see figure 5.4.2-1 in ETSI
TS 136 521-1 [1]) for which the 34 harmonic totally or partially overlaps the Measurement Bandwidth (MBW).

NOTE 7: This requirement shall be applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz and
733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.

NOTE 8: This requirement shall be applicable for any channel bandwidths within the range 1 920 - 1 980 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
1927,5to 1 929,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range
1 930 to 1 938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to
54 RB.

NOTE 9: For non-synchronized TDD operation to meet these requirements some restrictions will be needed for either the

operating band or protected band.

NOTES 10 to 35: N/A.

NOTE 36: This requirement is applicable for E-UTRA channel bandwidth allocated within 1 920 to 1 980 MHz.

NOTE 37: Applicable when the upper edge of the channel bandwidth frequency is greater than 1 980 MHz.

NOTES 38 to 41: N/A.

NOTE 42: For category NB1 and NB2 UE when carrier centre frequency is 1 920,1 MHz, in case of single-tone uplink

transmission the requirement is applicable only for sub-carrier index > 2.
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NOTE 2: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.

Table 4.2.4.1.2-4: Additional spurious emissions limits (network signalled value "NS_01")

E-UTRA band Protected Frequency range Maxn(rclilénr;)l_evel MBW (MHz)
20 470 MHz < f <790 MHz -65 8 MHz

NOTE:  The conformance shall be assessed using the measurement position placed at the
following centre frequencies: 474 MHz, 586 MHz, 690 MHz, 754 MHz, 770 MHz and
786 MHz.

Table 4.2.4.1.2-5: Additional spurious emissions limits (network signalled value "NS_22")

Protected Channel bandwidth/ MBW (MHz)
E-UTRA band Frequency range Maximum Level (dBm)
(MHz) 5,10, 15, 20 MHz
42,43 3400 = f <3800 -23 (note 1) 5 MHz
-40 (note 2) 1 MHz

NOTE 1: This requirement shall apply within an offset between 5 MHz and 25 MHz from
the lower and from the upper edge of the channel bandwidth.

NOTE 2: This requirement shall apply from 3 400 MHz up to 25 MHz below the lower
E-UTRA channel edge and from 25 MHz above the upper E-UTRA channel edge
up to 3 800 MHz.

Table 4.2.4.1.2-6: Additional spurious emissions limits (network signalled value "NS_23")

Protected Channel bandwidth/ MBW (MHz)
E-UTRA band Frequency range Maximum Level (dBm)
(MHz) 5, 10, 15, 20 MHz
42,43 3400 = f< 3800 -23 (note 1) 5 MHz
-40 (note 2) 1 MHz

NOTE 1: This requirement shall apply within an offset between 5 MHz + F ¢ . ng 23 @nd

25 + Fygeet nNs 23 MHZ from the lower and from the upper edge of the channel bandwidth.
NOTE 2: This requirement shall apply from 3 400 MHz up to 25 + F 4. ns 23 MHZ below the lower

E-UTRA channel edge and from 25 MHz above the upper E-UTRA channel edge up to
3 800 MHz.

Foffset Ns_23 IS

0 MHz for 5 MHz channel BW,

5 MHz for 10 MHz channel BW,

9 MHz for 15 MHz channel BW, and
12 MHz for 20 MHz channel BW.

NOTE 3:

42.41.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3 of the present document.

4.2.4.2 Transmitter spurious emissions for Carrier Aggregation (DL CA and UL CA)

42421 Definition

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 requirementsin line with Recommendation ITU-R
SM.329-12 [i.4] and E-UTRA operating band requirement to address UE co-existence.
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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 shall be
integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement
bandwidth.

42422 Limits

NOTE 1. For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.

For intra-band contiguous carrier aggregation, the spurious emission limits apply for the frequency ranges that are more
than Afyng (MHZ2) intable 4.2.4.2.2-1 from the + edge of the aggregated channel bandwidth. For frequencies Afoqg

greater than foo as specified in table 4.2.4.2.2-1 the spurious requirementsin table 4.2.4.2.2-2 are applicable.

For frequencies Afoq greater than foop as specified in table 4.2.4.2.2-1 the measured average power of spurious
emission for general requirements, shall not exceed the described valuesin table 4.2.4.2.2-2.

Table 4.2.4.2.2-1: Boundary between E-UTRA Afyqg and
spurious emission domain for intra-band contiguous CA

OOB boundary f
CA Bandwidth Class u ¥ 'oos
(MHz)
A table 4.2.4.1.2-1
B BV\/ChanneLCA +5
C BV\/ChanneLCA +5

Table 4.2.4.2.2-2: General spurious emissions limits for intra-band contiguous CA

Frequency Range Maximum Measurement Comment
Level Bandwidth
9 kHz < f < 150 kHz -36 dBm 1 kHz
150 kHz < f < 30 MHz -36 dBm 10 kHz
30 MHz <f <1000 MHz -36 dBm 100 kHz
1GHz<f<12,75 GHz -30 dBm 1 MHz
12,75 GHz < f < 5t harmonic of -30 dBm 1 MHz See note
the upper frequency edge of the
UL operating band in GHz
NOTE:  Shall apply for Band 22, 42 and Band 43.

For inter-band carrier aggregation with one component carrier per operating band and the uplink activein two E-UTRA
bands, the spurious emission limit in table 4.2.4.2.2-2 applies for the frequency ranges that are more than fyp as

defined in table 4.2.4.1.2-1 away from edges of the assigned channel bandwidth on a component carrier. If for some
frequency a spurious emission limit of individual component carrier overlaps with the spectrum emission mask or
channel bandwidth of another component carrier then it does not apply.

NOTE 2: For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the limitsin
table 4.2.4.2.2-2 could be verified by measuring spurious emissions at the specific frequencies where
second and third order intermodul ation products generated by the two transmitted carriers can occur; in
that case, the limits for remaining applicable frequenciesin table 4.2.4.2.2-2 would be considered to be
verified by the measurements verifying the one uplink inter-band CA spurious emission limit.
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For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two
contiguously aggregated carriers per band), the spurious emission limit is defined as follows. For the E-UTRA band
supporting one component carrier, the limitsin table 4.2.4.2.2-2 apply for frequency ranges that are more than foog
(MHz) from the edges of assigned channel bandwidth as defined in table 4.2.4.1.2-1. For the E-UTRA band supporting
two contiguous component carriers, the limitsin table 4.2.4.2.2-2 apply for frequency ranges that are more than fo5g
(MHZ2z) from the edges of assigned aggregated channel bandwidth as defined in table 4.2.4.2.2-1. If for some frequency a
spurious emission limit of a single component carrier or two contiguous component carriers overlap with the spurious
emission limit or channel bandwidth of another component carrier or two contiguously aggregated carriers then it does
not apply.

For the specified intra-band contiguous CA configurations for co-existence with protected bands, the measured average
power of spurious emission, shall not exceed the described value in table 4.2.4.2.2-3.

Table 4.2.4.2.2-3: Spurious emission band UE co-existence limits
for intra-band contiguous CA (network signalled value "NS_01")

E-UTRA Spurious emission
CA Protected band Frequency range (MHz) |Maximum | MBW Comment
Configura Level (MHz)
tion (dBm)

CA_1C |[E-UTRABand1,3,7,8, 20, 22, 28, FoLiow |- | FoL nigh -50 1
32, 38, 40, 42, 43 B B

CA_3C |[E-UTRABand 1,7, 8, 20, 28, 32, 33, FoLiow |- | FoL nigh -50 1
34, 38, 40, 43 B B
E-UTRA Band 3 FoL ow |- | FoL nigh -50 1 Note 3
E-UTRA Band 22, 42 FoL ow |- | FoL nigh -50 1 Note 2

CA_8B |E-UTRABand 1, 20, 28, 32, 33, 34, - | FoL_high -50 1
38, 40 FDLrow B
E-UTRA Band 3 FoLiow |- | Fo high -50 ! Note 2
E-UTRA Band 7 FoLiow [~ | Fou_high -50 ! Note 2
E-UTRA Band 8 FoLiow |~ | FoL high -50 1 Note 3
E-UTRA Band 22, 42, 43 FoLiow [~ | Fou high -50 L Note 2

CA_7C |E-UTRABand 1, 3,7, 8, 20, 22, 28, FoLow |- | FoL nign -50 1
32, 33, 34, 40,42, 43 - -

CA_38C |E-UTRABand 1, 3, 8, 20, 28, 33, 34, FoLiow |- | oL nigh -50 1
40, 42, 43 B B

CA_40C |[E-UTRABand1,3,7,8, 20, 22, 28, FoLow |- | FoL nign -50 1
32, 33, 34, 38, 42,43 B B

CA_42C |E-UTRABand1,3,7,8,20,28,3233, | Fp oy |- | FoL pign -50 1
34, 38 - B

NOTE 1: FDLJOW and FDthigh refer to each E-UTRA frequency band specified in table 5.2-1, in ETSI TS 136 521-1 [1].
NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in table 4.2.4.1.2-2 shall
be permitted for each assigned E-UTRA carrier used in the measurement due to 2", 34 or 4" harmonic
spurious emissions. An exception is allowed if there is at least one individual RE within the transmission
bandwidth (see figure 5.4.2-1 in ETSI TS 136 521-1 [1]) for which the 2"4, 3" or 4™ harmonic, i.e. the
frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).
NOTE 3: The requirement shall also apply for the frequency ranges that are less than Afy55 (MHZz) in

tables 4.2.4.1.2-1 and 4.2.4.2.2-1 from the edge of the aggregated channel bandwidth.

For inter-band carrier aggregation with the uplink assigned to two E-UTRA bands, the limitsin table 4.2.4.2.2-3A apply
on each component carrier with all component carriers are active.

NOTE 3: For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the requirementsin
table 4.2.4.2.2-3A could be verified by measuring spurious emissions at the specific frequencies where
second and third order intermodul ation products generated by the two transmitted carriers can occur; in
that case, the limits for remaining applicable frequenciesin table 4.2.4.2.2-3A would be considered to be
verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence limits.
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Table 4.2.4.2.2-3A: Spurious emission band UE co-existence limits
for uplink inter-band CA (two bands)

Spurious emission

E-UTRA CA Protected band Frequency range Maximum MBW Note
Configuration (MHz) Level (MHz)
(dBm)
CA_1A-3A E-UTRA Band 1, 7, 8, 20, 28, E Rl o 50 1
32, 38, 40, 43 DL_low DL_high
E-UTRA Band 3, 34 FoL tow |- |FoL high -50 1 Note 3
E-UTRA Band 22, 42 FoL tow |- |FoL high -50 1 Note 2
Frequency range 1880 1895 -40 1 Notes 3, 7
Frequency range 1 895 1915 -15,5 5 Notes 3, 7, 8
Frequency range 1915 1920 +1,6 5 Notes 3,7, 8
CA_1A-7A E-UTRA Band 1, 7, 8, 20, 28, E = 50 1
32, 40, 42, 43 DL_low DL_high
E-UTRA Band 3, 34 FoL tow |- |FoL high -50 1 Note 3
Frequency range 1880 1895 -40 1 Notes 3, 7
Frequency range 1 895 1915 -15,5 5 Notes 3, 7, 8
Frequency range 1915 1920 +1,6 5 Notes 3,7, 8
Frequency range 2570 |- [2575 +1,6 5 Notes 3, 8, 9
Frequency range 2575 |- |2595 -15,5 5 Notes 3, 8,9
Frequency range 2595 |- (2620 -40 1 Notes 3, 9
CA_1A-8A E-UTRA Band 1, 20, 28, 32, E Rl o 50 1
38, 40 DL_low DL_high
E-UTRA Band 3 For tow |- |FoL hign -50 1 Notes 2, 3
E-UTRA Band 7, 22, 42, 43 FoL tow |- |FoL high -50 1 Note 2
E-UTRA Band 8, 34 FoL tow |- |FoL high -50 1 Note 3
Frequency range 860 |- [890 -40 1 Notes 3, 6
Frequency range 1880 1895 -40 1 Notes 3, 7
Frequency range 1895 1915 -15,5 5 Notes 3,7, 8
Frequency range 1915 1920 +1,6 5 Notes 3, 7, 8
CA_1A-28A E-UTRA Band 7, 8, 20, 32, 38,
40 FoL iow |- |FoL high -0 !
_ _hig
E-UTRA Band 22, 42, 43 FoL low |~ [FoL high -50 1 Note 2
E-UTRA Band 3, 34 FoL tow |- |FoL high -50 1 Note 3
E-UTRA Band 1 For_tow |~ |Fo_nign -50 1 Notes 4, 5
Frequency range 470 |- 694 -42 8 Notes 3, 11
Freqguency range 470 |- [710 -26,2 6 Note 12
Frequency range 758 |- |773 -32 1 Note 3
Frequency range 773 |- 803 -50 1
Frequency range 662 |- 694 -26,2 6 Note 3
Frequency range 1880 1895 -40 1 Notes 3, 7
Frequency range 1895 1915 -15,5 5 Notes 3,7, 8
Frequency range 1915 1920 +1,6 5 Notes 3,7, 8
Frequency range 1839,9 |- [1879,9 -50 1 Note 3
CA_1A-42A E-UTRA Band 1, 7, 8, 20, 22,
28, 32, 38, 40 FoL ow |- |FoL_high -0 !
E-UTRA Band 3, 34 FoL tow |- |FoL high -50 1 Note 3
Frequency range 1880 1895 -40 1 Notes 3, 7
Frequency range 1895 1915 -15,5 5 Notes 3,7, 8
Frequency range 1915 1920 +1,6 5 Notes 3,7, 8
Frequency range 1839,9 |- [1879,9 -50 1 Note 3
CA_3A-7A E-UTRA Band 1, 7, 8, 20, 28, E Rl o 50 1
32’ 33’ 34Y 401 43 DL_low DL_high
E-UTRA Band 3 FoL tow |- |FoL high -50 1 Note 3
E-UTRA Band 22, 42 FoL tow |- |FoL high -50 1 Note 2
Frequency range 2570 |- [2575 +1,6 5 Notes 3, 8, 9
Frequency range 2575 |- |2595 -15,5 5 Notes 3, 8,9
Frequency range 2595 |- [2620 -40 1 Notes 3, 9
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Spurious emission
E-UTRA CA Protected band Frequency range Maximum MBW Note
Configuration (MHz) Level (MHz)
(dBm)
CA_3A-8A E-UTRA Band 1, 20, 28, 32, E Rl o 50 1
33, 34, 38, 40 DL_low DL_high
E-UTRA Band 3, 8 FoL tow |- |FoL high -50 1 Notes 2, 3
E-UTRA Band 7, 22, 42, 43 FoL tow |- |FoL high -50 1 Note 2
Frequency range 860 |- [890 -40 1 Notes 3, 6,10
CA_3A-20A E-UTRA Band 1, 7, 8, 32, 33, E Rl o 50 1
34, 40, 43 DL_low DL_high
E-UTRA Band 3, 20 FoL tow |- |FoL high -50 1 Note 3
E-UTRA Band 22, 38, 42 FoL tow |- |FoL high -50 1 Note 2
Frequency range 758 |- |788 -50 1
CA_T7A-20A E-UTRA Band 1,3, 7, 8, 22, E Rl o 50 1
28, 32, 33, 34, 40, 43 DL_low DL_high
E-UTRA Band 20 FoL tow |- |FoL high -50 1 Note 3
E-UTRA Band 42 For tow |- |FoL hign -50 1 Note 2
Frequency range 2570 |- [2575 +1,6 5 Notes 3, 8, 9
Frequency range 2575 |- |2595 -15,5 5 Notes 3, 8,9
Frequency range 2595 |- (2620 -40 1 Notes 3, 9
CA_7A-28A E-UTRA Band 3, 5, 7, 8, 20, E Rl o 50 1
34, 40 DL_low DL_high
E-UTRA Band 1, 22, 42, 43 FoL ow |- [FoL_nigh -50 1 Note 2
E-UTRA Band 1 FoL tow |- |FoL high -50 1 Notes 4, 5
Frequency range 758 |- |773 -32 1 Note 3
Frequency range 773 |- [803 -50 1
Frequency range 2570 |- [2575 +1,6 5 Notes 3, 8, 9
Frequency range 2575 |- |2595 -15,5 5 Notes 3, 8, 9
Frequency range 2595 |- [2620 -40 1 Notes 3, 9

NOTE 1: Fp oy @nd Fp, pign refer to each E-UTRA frequency band specified in table 1-1.

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in table 4.2.4.1.2-1
are permitted for each assigned E-UTRA carrier used in the measurement due to 2", 31, 4th [or 51
harmonic spurious emissions. In case the exceptions are allowed due to spreading of the harmonic
emission the exception is also allowed for the first 1 MHz frequency range immediately outside the
harmonic emission on both sides of the harmonic emission. This results in an overall exception interval
centred at the harmonic emission of (2 MHz + N x Lz X 180 kHz), where N is 2, 3 or 4 for the ond 3rd

or 4t harmonic respectively. The exception is allowed if the Measurement Bandwidth (MBW) totally or
partially overlaps the overall exception interval.
NOTE 3: These requirements also apply for the frequency ranges that are less than f555 (MHz) in

table 4.2.4.1.2-1 and table 4.2.4.2.2-1 from the edge of the aggregated channel bandwidth.
NOTE 4: Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the
channel bandwidth used is 5 or 10 MHz.
NOTE 5: As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted
for each assigned E-UTRA carrier used in the measurement due to 3" harmonic spurious emissions.
An exception is allowed if there is at least one individual RB within the transmission bandwidth (see
figure 3.1-1) for which the 3™ harmonic totally or partially overlaps the Measurement Bandwidth (MBW).
NOTE 6: This requirement is applicable only for the following cases:
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (F ) is within the range

902,5 MHz < F, < 907,5 MHz with an uplink transmission bandwidth less than or equal to 20 RB;
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (F.) is within the range
907,5 MHz = F = 912,5 MHz without any restriction on uplink transmission bandwidth;
- for carriers of 10 MHz channel bandwidth when carrier centre frequency (F.) is F, = 910 MHz with
an uplink transmission bandwidth less than or equal to 32 RB with RB,, > 3.

NOTE 7: This requirement is applicable for any channel bandwidths within the range 1 920 to 1 980 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
1927,5to 1 929,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the
range 1 930 to 1 938 MHz the requirement is applicable only for an uplink transmission bandwidth less
than or equal to 54 RB.

NOTE 8: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in
the protected operating band.
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Spurious emission
E-UTRA CA Protected band Frequency range Maximum MBW Note
Configuration (MHz) Level (MHz)
(dBm)

NOTE 9: This requirement is applicable for any channel bandwidths within the range 2 500 - 2 570 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
2 560,5 to 2 562,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the
range 2 552 to 2 560 MHz the requirement is applicable only for an uplink transmission bandwidth less
than or equal to 54 RB.

NOTE 10: This requirement is applicable only when Band 3 transmission frequency is less than or equal to
1765 MHz.

NOTE 11: This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz and
733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.

NOTE 12: This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within
718 to 728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission
bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.

Table 4.2.4.2.2-4: Additional Spurious emission band UE co-existence limits
for intra-band contiguous CA (network signalled value "CA_NS_02")

E-UTRA CA Protected band Frequency range Maximum Level (dBm) |MBW (MHz) | Comment
Configuration MHz)

CA_1C E-UTRABand 34 | FoL iow |- |FoL nign -50 1 See note

Frequency range 1900 |- |1915 -15,5 5 See note

Frequency range 1915 |- |1920 +1,6 5 See note

NOTE:  The requirement shall also apply for the frequency ranges that are less than Afy 55 (MHz) in
tables 4.2.4.1.2-1 and 4.2.4.2.2-1 from the edge of the aggregated channel bandwidth.

Table 4.2.4.2.2-5: Additional Spurious emission band UE co-existence limits
for intra-band contiguous CA (network signalled value "CA_NS_05")

E-UTRA CA Protected band Frequency range Maximum MBW Comment

Configuration (MHz) Level (dBm) | (MHz)
CA_38C Frequency range 2620 |- [2645 -15,5 5 Notes 1, 2
Frequency range 2645 |- [2690 -40 1 Notes 1, 2

NOTE 1: This requirement shall be applicable for carriers with aggregated channel bandwidths are confined in
2 570 to 2 615 MHz. For assigned carriers with bandwidths overlapping the frequency range 2 615 to
2 620 MHz the requirements apply with the maximum output power configured to +19 dBm.
NOTE 2: The requirement shall also apply for the frequency ranges that are less than Afy55 (MHz) in tables 4.2.4.1.2-1

and 4.2.4.2.2-1 from the edge of the aggregated channel bandwidth.

Table 4.2.4.2.2-6: Additional Spurious emission band UE co-existence limits
for intra-band contiguous CA (network signalled value "CA_NS_06")

E-UTRA CA Protected band Frequency range |Maximum Level MBW Comment
Configuration (MHz (dBm) (MHz)
CA_7C Frequency range 2570 | - |2575 +1,6 5 See note
Frequency range 2575 | - [2595 -15,5 5 See note
Frequency range 2595 | - 2620 -40 1 See note
NOTE:  The requirement shall also apply for the frequency ranges that are less than Afy55 (MHZ) in
tables 4.2.4.1.2-1 and 4.2.4.2.2-1 from the edge of the aggregated channel bandwidth.
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Table 4.2.4.2.2-7: Additional Spurious emission band UE co-existence limits
for intra-band contiguous CA (network signalled value "CA_NS_08")

E-UTRA CA Protected |Frequency band Channel MBW
Configuration band (MHz) bandwidth/Spectrum
emission limit (dBm)
5, 10, 15, 20 MHz
CA_42C 42, 43 3400=<f=<3800 -23 (note 1) 5 MHz
-40 (note 2) 1 MHz
NOTE 1: This requirement shall apply within an offset between 5 MHz and 25 MHz from
the lower and from the upper edge of the channel bandwidth.

NOTE 2: This requirement shall apply from 3 400 MHz up to 25 MHz below the lower
E-UTRA channel edge and from 25 MHz above the upper E-UTRA channel
edge up to 3 800 MHz.

42423 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.1 of the present document.
4243 Transmitter spurious emissions for UL-MIMO

42431 Definition

For UE supporting UL-MIMO, the requirements for Spurious emissions which are caused by unwanted transmitter
effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products
are specified at each transmit antenna connector.

42.43.2 Limits

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
clause 4.2.4.1.2 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations specified in table 4.2.2.3.1-1.

For single-antenna port scheme, the general requirementsin clause 4.2.4.1.2 apply.

42.4.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3 of the present document.

4244 Transmitter spurious emissions for Multi-Cluster PUSCH within a component
carrier
4.2.4.4.1 Definition

For UE supporting multi cluster PUSCH within a component carrier for the operating band.

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.

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 shall be
integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement
bandwidth.

42442 Limits

The spurious emission limitsin table 4.2.4.1.2-2 apply for the frequency ranges that are more than Afy~g (MHz) from
the edge of the channel bandwidth shownintable 4.2.4.1.2-1.
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The measured average power of spurious emission for general requirements shall not exceed the described valuesin
table 4.2.4.1.2-2.

42443 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3 of the present document.
4245 Transmitter spurious emissions for category NB1

42.45.1 Definition

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 requirementsin line with Recommendation ITU-R
SM.329-12 [i.4] and E-UTRA operating band requirement to address UE co-existence.

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.

42452 Limits

When UE is configured for category NB1 uplink transmissions the requirementsin clause 4.2.4.1.2 apply with an
exception that boundary between category NB1 out of band and spurious domain shall be f,5 = 1,7 MHz

42.45.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3 of the present document.
4.2.5  Transmitter Minimum Output Power

4.25.1 Transmitter minimum output power for Single Carrier

4251.1 Definition

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.

4.251.2 Limits
The minimum output power measured shall not exceed the values specified in table 4.2.5.1.2-1.

Table 4.2.5.1.2-1: Minimum output power

Channel bandwidth/minimum output power/measurement bandwidth
1,4MHz [30MHz [ 5MHz | 10MHz [ 15MHz | 20MHz
For carrier frequency f < 3,0 GHz: < -39 dBm
For carrier frequency 3,0 GHz < f < 4,2 GHz: < -38,7 dBm
Measurement bandwidth | 1,08 MHz [ 27MHz | 45MHz | 90MHz | 135MHz | 18 MHz

Minimum output power

42513 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.4 of the present document.
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4.25.2 Transmitter minimum output power for Carrier Aggregation (DL CA and UL
CA)
42521 Definition

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands and intra-band contiguous carrier
aggregation, the minimum controlled output power of the UE is defined as the transmit power of the UE per component
carrier, i.e. the power in the channel bandwidth of each component carrier for al transmit bandwidth configurations
(resource blocks), when the power on both component carriersis set to a minimum value.

42522 Limits

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the minimum output power is defined
per carrier and the limit is specified in clause 4.2.5.1.2.

For intra-band contiguous carrier aggregation, the minimum output power is defined as the mean power in one
sub-frame (1 ms). The minimum output power shall not exceed the values specified in table 4.2.5.2.2-1.

Table 4.2.5.2.2-1: Minimum output power for intra-band contiguous CA UE

CC Channel bandwidth/Minimum
output power/Measurement bandwidth
1,4MHz [3,0MHz | 5MHz [ 10MHz | 15MHz [ 20 MHz

Minimum output For carrier frequency f < 3,0 GHz: < -39 dBm
power For carrier frequency 3,0 GHz < f £ 4,2 GHz: < -38,7 dBm
Measurement - - 45MHz | 9,0 MHz | 13,5MHz | 18 MHz
bandwidth

42523 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.4 of the present document.
4.25.3 Transmitter minimum output power for UL-MIMO

42531 Definition

For UE supporting UL-MIMO, the minimum controlled output power is defined as the broadband transmit power of the
UE, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) at
each transmit antenna connector, when the UE power is set to a minimum value.

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the minimum output power is
defined as the sum of the mean power at each UE antenna connector in one sub-frame (1 ms).

42532 Limits

The minimum sum of mean output power of the UE at each antenna connector measured shall not exceed the values
specified in table 4.2.5.3.2-1.

Table 4.2.5.3.2-1: Minimum output power for UL-MIMO

Channel bandwidth/Minimum output power/Measurement bandwidth
1,4MHz [3,0MHz | 5MHz | 10MHz | 15MHz [ 20 MHz
For carrier frequency f < 3,0 GHz: < -39 dBm
For carrier frequency 3,0 GHz < f< 4,2 GHz: < -38,7 dBm

1,08 MHz 27MHz | 45MHz | 9,0MHz | 13,5MHz | 18 MHz

Minimum output power

Measurement
bandwidth
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42533 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.4 of the present document.
4.25.4 Transmitter minimum output power for category NB1

4254.1 Definition

For category NB1 UE the single-tone and multi-tone transmission minimum output power regquirement for the channel
bandwidth is -40 dBm.

For 3,75 kHz sub-carrier spacing the minimum output power is defined as mean power in one slot (2 ms) excluding the
2 304Ts gap when UE is not transmitting. For 15 kHz sub-carrier spacing the minimum output power is defined as
mean power in one sub-frame (1 ms).

42542 Limits

The minimum output power measured shall not exceed the value of -40 dBm for the channel bandwidth of category
NB1 UE.

42543 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.4 of the present document.

4.2.6 Receiver Adjacent Channel Selectivity (ACS)

42.6.1 Receiver Adjacent Channel Selectivity (ACS) for Single Carrier

426.1.1 Definition

Adjacent Channel Selectivity (ACS) isameasure of areceiver's ability to receive an 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 is theratio of the receive filter attenuation on the assigned channel frequency to the receive
filter attenuation on the adjacent channel (s).

4.2.6.1.2 Limits

The throughput R, shall be> 95 % of the maximum throughput of the reference measurement channels as specified in

ETSI TS 136 521-1 [1] under the conditions specified in table 4.2.6.1.2-2 and also under the conditions specified in
table 4.2.6.1.2-3.

Table 4.2.6.1.2-1: Adjacent channel selectivity

Channel bandwidth
Rx Parameter Units 1,4MHz | 3MHz |5MHz |10 MHz |15 MHz |20 MHz
ACS dB 33,0 33,0 33,0 33,0 30 27
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Table 4.2.6.1.2-2: Test parameters for Adjacent channel selectivity, Case 1

Rx Parameter Units Channel bandwidth
1,4MHz | 3MHz [ 5MHz | 10MHz [ 15MHz | 20 MHz
Power in
Transmission
Bandwidth dBm REFSENS + 14 dB
Configuration
dBm REFSENS | REFSENS REFSENS REFSENS | REFSENS | REFSENS
Pinterferer +45,5 dB +45,5 dB +45,5 dB +45,5 dB +42,5dB +39,5dB
BWInterferer MHz 1,4 3 5 5 5 5
Finterferer (Offset) MHz 1,4025 3,0075 5,0025 7,5075 10,0125 12,5025

NOTE 1: The transmitter shall be set to 4 dB below Pyax | OF Poyax L ca as defined in clause 6.2.5 in ETSI

TS 136 101 [3].

NOTE 2: The interferer shall consist of the Reference measurement channel specified in clause A.3.2 of ETSI
TS 136 521-1 [1] with set-up according to clause C.3.1 of ETSI TS 136 521-1 [1].

NOTE 3: REFSENS as defined in clause 7.3.3in ETSI TS 136 521-1 [1].

NOTE 4: For DL category M1 UE, the reference sensitivity for category M1 in ETSI TS 136 521-1 [1],
table 7.3EA-1 and 7.3EA-2 should be used as REFSENS for the power in Transmission Bandwidth
Configuration and P, qterer-

NOTE 5: For DL category M1 UE, the parameters for the applicable channel bandwidth apply.

Table 4.2.6.1.2-3: Test parameters for Adjacent channel selectivity, Case 2

Rx Parameter | Units Channel bandwidth
1,4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in
Transmission
Bandwidth dBm -56,5 -56,5 -56,5 -56,5 -53,5 -50,5
Configuration
F)Interferer dBm -25
BW terferer MHz 1,4 3 5 5 5 5
Finterferer MHz 1,4025 3,0075 5,0025 7,5075 10,0125 12,5025
(offset)
NOTE 1: The transmitter shall be set to 24 dB below P~yax | Of Peyax L ca @S defined in clause 6.2.5 in
ETSI TS 136 101 [3].
NOTE 2: The interferer shall consist of the Reference measurement channel specified in clause A.3.2 of ETSI
TS 136 521-1 [1] with set-up according to clause C.3.1 of ETSI TS 136 521-1 [1].

4.2.6.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.5.1 of the present document.

4.2.6.2 Receiver Adjacent Channel Selectivity (ACS) for Carrier Aggregation in
DL-only bands

4.2.6.2.1 Definition

Adjacent Channel Selectivity (ACS) isameasure of areceiver's ability to receive an 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).
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42.6.2.2 Limits

For inter-band carrier aggregation with uplink assigned to one E-UTRA band, the adjacent channel requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the
requirements specified in clause 4.2.6.1.2 for each component carrier while both downlink carriers are active, or the
requirement specified in table 4.2.6.2.2-1 with the test parameters specified in table 4.2.6.2.2-2 and table 4.2.6.2.2-3 for
operating band 46. For E-UTRA CA configurations including an operating band without uplink band (as noted in

table 1-1), the requirements for both downlinks shall be met with the uplink active in the band capable of UL operation.

Table 4.2.6.2.2-1: Adjacent channel selectivity for Band 46

E-UTRA band Rx Parameter Units Channel bandwidth
1,4MHz | 3MHz | 5MHz |10 MHz |15 MHz |20 MHz
46 ACS dB - - - - - 27

Table 4.2.6.2.2-2: Test parameters for Adjacent channel selectivity for Band 46, Case 1

E-UTRA Band Rx Parameter | Units Channel bandwidth
1,4MHz | 3MHz | 5MHz | 10MHz [15MHz | 20 MHz
Power in dBm
Transmission
Bandwidth REFSENS + 14 dB
Configuration
dBm - - - - - REFSENS
46 Pinterferer +39,5 dB
BW ierferer MHz - - - - - 20
E 20 + 0,0025
Interferer MHz _ _ _ _ _ /
(offset) -20 - 0,0025

NOTE 1: The transmitter shall be set to 4 dB below P,ax | at the minimum uplink configuration specified in ETSI
TS 136 101 [3] (table 7.3.3-2 with P~y,ax  @s defined in clause 6.2.5).

NOTE 2: The interferer shall consist of the Reference measurement channel specified in table A3.2-2¢ of ETSI
TS 136 521-1 [1] with one sided dynamic OCNG Pattern OP.1 -F33 as described in clause A.5.4.1 of ETSI
TS 136 521-1 [1] and set-up according to clause C.3.1 of ETSI TS 136 521-1 [1].

Table 4.2.6.2.2-3: Test parameters for Adjacent channel selectivity for Band 46, Case 2

E-UTRA band Rx Units Channel bandwidth

Parameter 1,4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

Power in

Transmission

Bandwidth | 9B™ - - - - - 50,5

Configuration

46 Pinterferer dBm -25

BW nterferer MHz : - . : : 20

= 20 + 0,0025
Interferer MHz - - - - - /

(offset) -20 - 0,0025

NOTE 1: The transmitter shall be set to 24 dB below P~,ax | at the minimum uplink configuration specified in ETSI
TS 136 101 [3] (table 7.3.3-2 with P~,ax | @s defined in clause 6.2.5).
NOTE 2: The interferer shall consist of the Reference measurement channel specified in clause A.3.2 of ETSI

TS 136 521-1 [1] with one sided dynamic OCNG Pattern OP.1 F33 as described in clause A.5.1 of ETSI
TS 136 521-1 [1] and set-up according to clause C.3.1 of ETSI TS 136 521-1 [1].

42.6.2.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.5.2 of the present document.
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4.2.6.3 Receiver Adjacent Channel Selectivity (ACS) for category NB1

426.3.1 Definition

Adjacent Channel Selectivity (ACS) isameasure of areceiver's ability to receive asignal 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. ACSistheratio of the receive filter attenuation on the assigned channel frequency to the receive filter
attenuation on the adjacent channel(s).

4.2.6.3.2 Limits

Category NB1 UE shall fulfil the minimum requirement specified in table 4.2.6.3.2-1 for al 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 4.2.6.3.2-1 where the throughput shall be > 95 % of the maximum
throughput of the reference measurement channel as specified in clause A.3.2 of ETSI TS 136 521-1 [1].

Table 4.2.6.3.2-1: Test parameters for Adjacent channel selectivity, category NB1

ACS1 test Parameters
Interferer GSM (GMSK) | E-UTRA

Category NB1 signal power
+
(Pyantea) / dBM REFSENS + 14 dB

interferer signal power
(Plnten‘erer) / dBm

REFSENS + 42 dB | REFSENS + 47 dB

Interferer bandwidth 200 kHz 5 MHz
Interferer offset from category NB1 channel edge +200 kHz +2,5 MHz
ACS2 test Parameters
Interferer GSM (GMSK) E-UTRA
Category NB1 signal power
(Pwamed) / dBm -53 dBm -58 dBm

interferer signal power

-25 dBm
(Plnten‘erer) / dBm
Interferer bandwidth 200 kHz 5 MHz
Interferer offset from category NB1 channel edge +200 kHz +2,5 MHz

4.2.6.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.5.3 of the present document.

4.2.7 Receiver Blocking Characteristics
42.7.1 Receiver Blocking Characteristics for Single Carrier

42.7.1.1 Definition

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
OCCuUrs.

42.7.1.2 Limits

With parameters specified in tables 4.2.7.1.2-1 and 4.2.7.1.2-2, the throughput shall be> 95 % of the maximum
throughput of the reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in clauses A.5.1.1 and A.5.2.1) in ETS
TS 136 521-1 [1].
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With parameters specified in tables 4.2.7.1.2-3 and 4.2.7.1.2-4, the throughput shall be> 95 % of the maximum
throughput of the reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in clauses A.5.1.1 and A.5.2.1) in ETSI
TS 136 521-1 [1], except for the spurious response frequencies.

For table 4.2.7.1.2-4 in frequency range 1, 2 and 3, up to max(24, 6- |_N re ! 6-|) exceptions are allowed for spurious

response frequencies in each assigned frequency channel when measured using a1 MHz step size, where N5 isthe

number of resource blocks in the downlink transmission bandwidth configuration. For these exceptions the
requirements of clause 4.2.8.1 Spurious response are applicable.

With parameters specified in table 4.2.7.1.2-5, the throughput shall be > 95 % of the maximum throughput of the

reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern

OP.1 FDD/TDD for the DL-signal as described in clauses A.5.1.1 and A.5.2.1) in ETSI TS 136 521-1 [1].

Table 4.2.7.1.2-1: In-band blocking parameters

ETSI EN 301 908-13 V13.2.1 (2022-02)

Rx Parameter Units Channel bandwidth

1,4MHz | 3MHz | 5MHz | 10MHz [ 15MHz [ 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration
BWInterferer MHz 1,4 3 5 5 5 5
Froffset, case 1 MHz 2,1125 4,5075 7,5125 7,5025 7,5075 7,5125
Floffset, case 2 MHz 3,5075 7,5075 12,5075 12,5125 12,5025 12,5075

NOTE 1: The transmitter shall be set to 4 dB below Py,ax | at the minimum uplink configuration specified in
ETSI TS 136 101 [3] (table 7.3.1-2 with P~,ax | as defined in clause 6.2.5).
NOTE 2: The interferer shall consist of the Reference measurement channel specified in clause A.3.2 of ETSI
TS 136 521-1 [1] with a set-up according to clause C.3.1 of ETSI TS 136 521-1 [1].
NOTE 3: REFSENS as defined in clause 7.3.3 in ETSI TS 136 521-1 [1].
NOTE 4: For DL category M1 UE, the reference sensitivity for category M1 in ETSI TS 136 521-1 [1],
tables 7.3EA-1 and 7.3EA-2 should be used as REFSENS for the power in Transmission Bandwidth
Configuration.
NOTE 5: For DL category M1 UE, the parameters for the applicable channel bandwidth apply.
Table 4.2.7.1.2-2: In-band blocking
Parameter Units Case 1l Case 2
Pinterferer dBm -56 44
E-UTRA band = =-BW/2 - I:Io\‘fset, case 1 <-BW/2 - I:Io\‘fset, case 2
( g‘]}fes”:tr;r MHz and and
= +BW/2 + Floffset, case 1 2 +BW/2 + Floffset, case 2
1,3,7,8,20,22,28, FoL 1oy - 1510
31, 33,34, 38,40, |Fiterferer MHz (note 2) E —ow +15
42, 43, 65 DL_high
NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive
band, but within the first 15 MHz below or above the UE receive band.
NOTE 2: 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.
NOTE 3. F.orferer F@Nge values for unwanted modulated interfering signal are interferer centre frequencies.
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Table 4.2.7.1.2-3: Out-of-band blocking parameters

Rx Parameter Units Channel bandwidth
1,4MHz | 3MHz [5MHz [10 MHz [15 MHz |20 MHz
Power in Transmission dBm REFSENS + channel bandwidth specific value below
Bandwidth Configuration 6 | 6 | 6 [ & [ 7 1 9

NOTE 1: The transmitter shall be set to 4 dB below Py,ax | at the minimum uplink configuration
specified in ETSI TS 136 101 [3] (table 7.3.1-2 with P,ax | @s defined in clause 6.2.5).

NOTE 2: Reference measurement channel is clause A.3.2 of ETSI TS 136 521-1 [1].

NOTE 3: REFSENS as defined in clause 7.3.3 in ETSI TS 136 521-1 [1].

NOTE 4: For DL category M1 UE, the reference sensitivity for category M1 in ETSI TS 136 521-1 [1],
tables 7.3EA-1 and 7.3EA-2 should be used as REFSENS for the power in Transmission
Bandwidth Configuration.

NOTE 5: For DL category M1 UE, the parameters for the applicable channel bandwidth apply.

Table 4.2.7.1.2-4: Out-of-band blocking

Parameter Units Frequency
E-UTRA band Range 1 Range 2 Range 3

Pinterferer dBm -44 -30 .15
1,3,7,8, 20, 22, 28, FoL low- 1510 FoL 1ow- 6010 FoL 1ow - 8510
31, 33, 34, 38, 40, 42 E_ - 60 F -85 1 MHz

E CcwW DL_low DL_low
(note 2), ‘612 (note 2), |Finerterer (CW) MHz FDL_high + 1510 FDL_high +601t0 FDL_high + 8510

FbL high * 60 FoL high + 85 +12 750 MHz
NOTE 1: Range 3 shall be tested only with the highest channel bandwidth.
NOTE 2: The power level of the interferer (P .orerer) fOr Range 3 shall be modified to -20 dBm for F| . terer
> 2800 MHz and Fciterer < 4 400 MHz.

Table 4.2.7.1.2-5: Narrow-band blocking

Parameter Units Channel Bandwidth
1,4MHz | 3MHz [ 5MHz | 10MHz | 15MHz [ 20 MHz
P 4Bm Prersens + channel-bandwidth specific value below
w
22 18 16 13 14 16
Puw (CW) dBm -55 -55 -55 -55 -55 -55
F (offset for
MHz 0,9075 | 1,7025 | 2,7075 | 5,2125 7,7025 | 10,2075
Af = 15 kHz)

NOTE 1: The transmitter shall be set a 4 dB below Py 5y ( @t the minimum uplink configuration
specified in ETSI TS 136 101 [3] (table 7.3.1-2 with P~,ax | @s defined in clause 6.2.5).

NOTE 2: Reference measurement channel is in clause A.3.2 of ETSI TS 136 521-1 [1].

NOTE 3: REFSENS as defined in clause 7.3.3 in ETSI TS 136 521-1 [1].

NOTE 4: For DL category M1 UE, the reference sensitivity for category M1 in ETSI TS 136 521-1 [1],
tables 7.3EA-1 and 7.3EA-2 should be used as Pggpgens for P,

NOTE 5: For DL category M1 UE, the parameters for the applicable channel bandwidth apply.

42.7.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.6.1 of the present document.

4.2.7.2 Receiver Blocking Characteristics for Carrier Aggregation in DL-only bands

42721 Definition

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
OCCuUrs.
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4.2.7.2.2 Limits

With parameters specified in tables 4.2.7.1.2-1 and 4.2.7.2.2-1, or table 4.2.7.2.2-1a and table 4.2.7.2.2-1b for band
combinations including operating band 46 without uplink operation, the throughput on SCC shall be> 95 % of the
maximum throughput of the reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD/FS3 for the DL-signal as described in clauses A.5.1.1, A.5.2.1 and
A.5.4.1) in ETSI TS136 521-1 [1].

With parameters specified in tables 4.2.7.1.2-3 and 4.2.7.2.2-2, or table 4.2.7.1.2-3 and table 4.2.7.2.2-2a for band
combinations including operating band 46 without uplink operation, the throughput on SCC shall be> 95 % of the
maximum throughput of the reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in clauses A.5.1.1 and A.5.2.1) in ETSI
TS 136 521-1 [1], except for the spurious response frequencies.

For table 4.2.7.2.2-2 or table 4.2.7.2.2-2ain frequency range 1, 2 and 3, up to max(24, 6- |_N re ! 6-|) exceptions are

allowed for spurious response frequencies in each assigned frequency channel when measured using a1l MHz step size,
where N5 isthe number of resource blocksin the downlink transmission bandwidth configuration. For these
exceptions the requirements of clause 4.2.8.2 Spurious response are applicable.

With parameters specified in table 4.2.7.1.2-5, the throughput on SCC shall be > 95 % of the maximum throughput of
the reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal asdescribed in clauses A.5.1.1 and A.5.2.1) inETSI TS 136 521-1 [1].

Table 4.2.7.2.2-1: In-band blocking for additional operating bands for carrier aggregation

NOTE 2:

NOTE 3: Flnterferer
frequencies.

Parameter Units Case 1 Case 2
Plnterferer dBm -56 -44
E-UTRA band E =-BW/2 - Floffset,case 1 s-BW/2- Floffset,case 2
s I ; ;
= +BW/2 + Floffset,case 1 2 +BW/2 + Floffset,case 2
FDLrow -15
32 Finterferer MHz (note 2) to
FoL high + 15
NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive

band, but within the first 15 MHz below or above the UE receive band.
For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - F ot case 1. 2N

b. the carrier frequency +BW/2 + F| « ot case 1.
range values for unwanted modulated interfering signal are interferer centre

Table 4.2.7.2.2-1a

: In band blocking parameters for carrier aggregation with Band 46

E-UTRA | Rx parameter | Units Channel bandwidth
band 1,4MHz | 3MHz [ 5MHz [ 10MHz | 15MHz | 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth - - - - - 9
46 Configuration

(note 2) BWln'[en‘erer MHz N - - - - 20
Foffset, case 1 MHz - - - - - 30 +0,0125
Floffset, case 2 MHz B - - - - 50 +0,0075

NOTE 1: The transmitter shall be set to 4 dB below P,ax | at the minimum uplink configuration specified in
ETSI TS 136 101 [3] (table 7.3.1-2 with P~\,ax | @s defined in clause 6.2.5).

NOTE 2:

The interferer consists of the Reference measurement channel specified in clause A.3.2 of ETSI

TS 136 521-1 [1] with one sided dynamic OCNG Pattern OP.1 FDD/TDD/FS3 as described in
clauses A.5.1.1, A.5.2.1 and A.5.4.1 of ETSI TS 136 521-1 [1] and set-up according to clause C.3.1 of
ETSI TS 136 521-1 [1].
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Table 4.2.7.2.2-1b: In-band blocking for carrier aggregation with Band 46

E-UTRA band Parameter Unit Case 1 Case 2
Plnterferer dBm -50 -44
=-BW/2 - Floffset,case 1 <-BW/2 - Floffset,case 2
Finterferer (Offset) MHz & &
= +BW/2 + Floffset,case 1 2 +BW/2 + Floffset,case 2
FDLﬁIow - 60
46 Finterferer MHz (note 2) to
FoL high + 60

NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE
receive band, but within the first 15 MHz or 60 MHz below or above the UE receive band.

NOTE 2: 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 + F| geet case 1.
NOTE 3. F erierer "@Nge values for unwanted modulated interfering signal are interferer centre

frequencies.

Table 4.2.7.2.2-2: Out-of-band blocking for inter-band carrier aggregation with one active uplink

Parameter |Units Range 1 | Range 2 | Range 3
P anted dBm Table 4.2.7.1.2-3 for all component carriers
F,inten‘erer dBm -44 + ARIB,c -30 + ARIB,c -15+ ARIB,c
Finterferer MHz 60 <f- FDLﬁLow(j) <-15 -85 <f- FDLfLow(j) =-60 1=fs FDLﬁLow(l) -85
(CwW) or or or
15 <f-Fp| pighg < 60 60 = f-Fp pighg <85 FoL_nighg) + 85 =f
s FDL7L0W0+1) -85
or
FoL_Highp 85 =f
<12 750
NOTE 1: Fp, Low() and Fp, High() denote the respective lower and upper frequency limits of the operating

band containing carrier j, j = 1,..., X, with carriers numbered in increasing order of carrier frequency
and X the number of component carriers in the band combination (X = 2 or X = 3 for the present
document).

NOTE 2: For FDLﬁLow(j+l) h FDLingh(j) <145 MHz and Flnterferer in FDLingh(j) <f< FDLfLow(j+l)’ Flnterferer can be
in both Range 1 and Range 2. Then the lower of the P .. e @PPlies.

NOTE 3: For Fp | oy - 15 MHZ S f<Fp igng + 15 MHz the appropriate adjacent channel selectivity and
in-band blocking requirements in the respective clauses 4.2.6.2.3 and 4.2.7.2.3 shall be applied for
carrier j.

NOTE 4: AR . according to table 7.3.3-1A of ETSI TS 136 521-1 [1] shall apply when serving cell ¢ is
measured.
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Table 4.2.7.2.2-2a: Out-of-band blocking for inter-band carrier aggregation with band 46

NOTE 2:

NOTE 3:

NOTE 4:
NOTE 5:

E-UTRA CA Parameter | Unit Range 1 Range 2 Range 3
Configuration
P wanted dBm Table 4.2.7.1.2-3 for all component carriers
I:)interferer dBm 44 + ARIB,c -30 + ARIB,c 15+ ARIB,(:
CA_1A-46A, (note 5)
CA_3A-46A, Finterferer MHz -60 <f- FDL Low(j) <-15 -85<f- I:DL Low(j) £ -60 1sfs FDL Low(j) ~ 85
CA_TA-46A, (Cw) with j = K or or
CA_42A-46A or 60 < - Fpy piigh) < 85 FoL Highg * 85 = f
15 <f-Fp| pigng) < 60 <12 750
with j s K
NOTE 11 Fp | g @nd Fpi pigngy ] = 1:---K,...N, denote the respective lower and upper frequency limits of the (non-

overlapping) operating bands of the CA configuration numbered in increasing order of frequency, with N the
number of bands in the band combination and K the number of bands with Fp, 1, < 3 600 MHz

(K=1and N =2 in this version of the present document).
For Fp, | oug - 15 MHZ = f<Fp, y4ign) + 15 MHz the appropriate adjacent channel selectivity and in-band

blocking requirements shall be applied for carrier j = 1.
For Fp; | owqny~ 60 MHZ < f<Fp, 4o + 60 MHz the appropriate adjacent channel selectivity and in-band

blocking requirements shall be applied for carrier N = 2.
ARjg ¢ according to table 7.3.1-1A of ETSI TS 136 521-1 [1] applies when serving cell ¢ is measured.

The power level (P iorierer) fOr Range 3 is modified to -20 dBm for F .. terer > 4 400 MHz except for band
combinations with Band 42 for which P, terer fOr Range 3 is modified to -20 dBm for F| . terer > 2 800 MHz.

Table 4.2.7.2.2-3: Narrow-band blocking

Parameter Unit CA Bandwidth Class
B | [ | D | E | F
Pw in Transmission Bandwidth dBm REFSENS + CA Bandwidth Class specific value below
Configuration, per CC 16 164 16 16 16
Puw (CW) dBm -55 -55 -55 -55 -55
- Foffset — - Foffset —
Fun (offset for - Foftset — 0.2 - Foftset — 0.2 0.2 02 | Fomet=02
Af = 15 kHz) MAz ! ! ! ! + Fofset +
+ Foftset + 0.2 + Foffset + 0.2 + Foffset + + Foffset + 0.2
0.2 0.2 )
Fuw (offset for
Af = 7,5 kHz) MHz
NOTE 1: The transmitter shall be set to 4 dB below Pcwx.0r Peusx 1 ca as defined in clause 6.2.5A of ETSI
TS 136 521-1 [1].
NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in clauses A.5.1.1/A.5.2.1 of ETSI TS 136 521-1 [1].
NOTE 3: The Fuw (offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and
the centre frequency of the interferer and shall be further adjusted to
| Finterferer/ 0,015 + 0,5]0,015 + 0,0075 MHz to be offset from the sub-carrier raster.
NOTE 4: The requirement is applied for the band combinations whose component carriers' BW >5 MHz.

For E-UTRA CA configurations with a component carrier assigned in Band 46, narrow-band blocking requirements do

not apply in the presence of a narrow-band interferer in Band 46.

42.7.2.3

Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.6.2 of the present document.
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Table 4.2.7.2.3-1: Out-of-band blocking for inter-band carrier aggregation with Band 46

E-UTRA CA Parameter | Unit Range 1 Range 2 Range 3
Configuration
P wanted dBm Table 4.2.7.1.2-3 for all component carriers
52_52:222’ Pinterferer dBm -44 + ARIB,C -30 + ARIB,C 15 + ARIB,C
CA_3A-46A, _ _ <(note 5)
CA_4A-46A, Finterferer MHz 60 <f- FDL_Low(j) <-15 -85<f- I:DL_Low(j) =-60 | 1sfs I:DL_Low(j) -85
CA_T7A-46A, |(CW) with j £ K or or
CA_41A-46A, or 60 <f-Fp pigng <85 FoL_mighg) T 85 =f
CA_42A-46A 15 <f-Fp; pigng) < 60 <12 750
withj <K

NOTE 11 Fp | gwg @nd Fpp pighgy J = 1:---.K,...N, denote the respective lower and upper frequency limits of the

(non-overlapping) operating bands of the CA configuration numbered in increasing order of frequency, with
N the number of bands in the band combination and K the number of bands with Fp, i, < 3 600 MHz

(K=1and N =2 in this version of the present document).
NOTE 21 For Fp | oy - 15 MHZ << Fp igng) + 15 MHz the appropriate adjacent channel selectivity and in-band

blocking requirements shall be applied for carrier j = 1.
NOTE 3: For Fp | gy~ 60 MHZ =f < Fp yionny) + 60 MHz the appropriate adjacent channel selectivity and in-band

blocking requirements shall be applied for carrier N = 2.
NOTE 4: ARz according to table 7.3.3-1A of ETSI TS 136 521-1 [1] shall apply when serving cell c is measured.

NOTE 5: The power level (P icrierer) fOr Range 3 is modified to -20 dBm for F .. erer > 4 400 MHz except for band
combinations with Band 42 for which P, <., fOr Range 3 is modified to -20 dBm for F, . terer > 2 800 MHz.

4.2.7.3 Receiver Blocking Characteristics for category NB1

42.73.1 Definition

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
occurs.

4.2.7.3.2 Limits

With parameters specified in table 4.2.7.3.2-1, the throughput shall be > 95 % of the maximum throughput of the
reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern
OP.1 FDD/TDD for the DL-signal as described in clauses A.5.1.1 and A.5.2.1) in ETSI TS 136 521-1 [1].

With parameters specified in table 4.2.7.3.2-2, the throughput shall be > 95 % of the maximum throughput of the
reference measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern
OP.1 FDD/TDD for the DL-signal as described in clauses A.5.1.1 and A.5.2.1) in ETSI TS 136 521-1 [1], except for the
spurious response frequencies.

For table 4.2.7.3.2-2 in frequency range 1, 2 and 3, up to max(24, 6- (N re ! (ﬂ) exceptions are alowed for spurious

response frequencies in each assigned frequency channel when measured using a1 MHz step size, where N, isthe

number of resource blocks in the downlink transmission bandwidth configuration. For these exceptions the
requirements of clause 4.2.8.3 Spurious response are applicable.
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Table 4.2.7.3.2-1: In-band blocking parameters for category NB1

IBB1 test Parameters
Category NB1 signal power

REFSENS + 6 dB

(Pwanted) / dBm
Interferer E-UTRA
Interferer signal power
(Plnterferer) / dBm - 56 dBm
Interferer bandwidth 5 MHz
+7,5 MHz + 0,005 MHz
Interferer offset from category NB1 channel edge and

-7,5 MHz - 0,005 MHz

IBB2 test Parameters

Category NB1 signal power
(Pwanted) / dBM REFSENS + 6 dB

Interferer E-UTRA
Interferer signal power

- 44 dBm
(Plnten‘erer) / dBm
Interferer bandwidth 5 MHz
From +12,5 MHz to Fp; g + 15 MHZ
Interferer offset range from category NB1 channel edge and

From -12,5 MHz to Fp; |5 - 15 MHz

Table 4.2.7.3.2-2: Out-of-band blocking parameters for category NB1 UE

Parameter | Units Range 1 | FfRe;nUgeQ;y | T
Puwanted dBm REFSENS + 6 dB
Pinterferer (CW) | dBm -44 -30 -15
Frange | MHZ FoL tow™ 1510 Fpl 10w 60 | Fol 1o~ 6010 Fo 1oy~ 85 FoL low " 85 10 1 MHz
MHZ | FoL righ* 1510 Fop pigh * 60 |Fp pign* 6010 Fo_pign + 85 | Fp pign * 85 10 12 750 MHz

NOTE 1: For operating bands which downlink band frequency range is between 729 MHz < 1 GHz the power level of
the interferer (P erierer) fOr Range 3 shall be modified to: -18 dBm for the frequency range which is bounded

by Fp. 0w - 150 MHz of the lowest band that UE supports in frequency range 729 MHz < 1 GHz and
FoL high + 150 MHz of the highest band that UE supports in frequency range 729 MHz < 1 GHz.

NOTE 2: For operating bands which downlink band frequency range is between 1 805 MHz < f < 2 200 MHz the
power level of the interferer (P .orerer) fOr Range 3 shall be modified to: -20 dBm for the frequency range

which is bounded by Fp, ., - 200 MHz of the lowest band that UE supports in frequency range 1 805 MHz
<f<2200 MHz and Fp; g, + 200 MHz of the highest band that UE supports in frequency range
1805 MHz <f <2 200 MHz.

42.7.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.6.3 of the present document.

4.2.8 Receiver Spurious Response
4281 Receiver Spurious Response for Single Carrier

428.1.1 Definition

Spurious response is a measure of the receiver's ability to receive a wanted 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 table 4.2.7.1.2-4 is not met.
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4.2.8.1.2 Limits
The throughput shall be> 95 % of the maximum throughput of the reference measurement channels as specified in

clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described
inclauses A.5.1.1and A.5.2.1) in ETSI TS 136 521-1 [1] with parameters specified in tables 4.2.8.1.2-1 and 4.2.8.1.2-2.

Table 4.2.8.1.2-1: Spurious response parameters

Units Channel bandwidth

1,4MHz | 3MHz [ 5MHz [ 10MHz [ 15MHz [ 20 MHz

Power in Transmission dBm REFSENS + channel bandwidth specific value below

Bandwidth Configuration 6 | 6 | 6 | 6 | 7 | 9

NOTE 1: The transmitter shall be set to 4 dB below P,ax | at the minimum uplink configuration specified in
ETSI TS 136 101 [3] (table 7.3.1-2 with P~\,ax | @s defined in clause 6.2.5).

NOTE 2: Reference measurement channel is clause A.3.2 of ETSI TS 136 521-1 [1].

NOTE 3: REFSENS as defined in clause 7.3.3 in ETSI TS 136 521-1 [1].

Rx Parameter

Table 4.2.8.1.2-2: Spurious Response

Parameter Units Level
P nterferer (CW) dBm 44
Finterterer MHz Spurious response frequencies
4.2.8.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.7.1 of the present document.
4.2.8.2 Receiver Spurious Response for Carrier Aggregation in DL-only bands

42821 Definition

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 aresponseis obtained i.e. for which the out-of-band blocking limit as specified in table 4.2.7.2.2-2 is not met.

42822 Limits

The throughput shall be > 95 % of the maximum throughput on SCC of the reference measurement channels as
specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal
asdescribed in clauses A.5.1.1 and A.5.2.1) ETSI TS 136 521-1 [1] with parameters specified in tables 4.2.8.1.2-1 and
4.2.8.1.2-2.

4.2.8.2.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.7.2 of the present document.
4.2.8.3 Receiver Spurious Response for category NB1

4.2.8.3.1 Definition
Spurious response is a measure of the receiver's ability to receive a wanted 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 clause 4.2.7.3.2 is not met.
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4.2.8.3.2 Limits

The throughput measurement derived in test procedure shall be > 95 % of the maximum throughput of the reference
measurement channels as specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in clauses A.5.1.1 and A.5.2.1) in ETSI TS 136 521-1 [1] with parameters
specified in table 4.2.8.3.2-1.

Table 4.2.8.3.2-1: Spurious response parameters for category NB1

Parameter Unit Level
Psignal dBm REFSENS + 6
P nterferer (CW) dBm -44
Finterferer MHz Spurious response frequencies
Number of spurious response .
frequencies 24 (in OOB range 1, 2, 3)

NOTE 1:  Reference measurement channel is specified in clause A.3.2in ETSI TS 136 521-1 [1].
NOTE 2: The REFSENS power level is specified in clause 7.3F.1.3 in ETSI TS 136 521-1 [1].
NOTE 3: OOB range 1, 2, 3 refers to table 4.2.7.3.2-2.

4.2.8.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.7.3 of the present document.
4.2.9 Receiver Intermodulation Characteristic

4.29.1 Receiver Intermodulation Characteristics for Single Carrier

4291.1 Definition

Intermodul ation response rejection is a measure of the capability of the receiver to receive- awanted signal onits
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal.

42912 Limits

The throughput shall be> 95 % of the maximum throughput of the reference measurement channels as specified in
clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described
inclausesA.5.1.1and A.5.2.1) in ETSI TS 136 521-1 [1] with parameters specified in table 4.2.9.1.2-1 for the specified
wanted signal mean power in the presence of two interfering signals.
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Table 4.2.9.1.2-1: Test parameters for Wide band intermodulation

Rx Parameter Units Channel bandwidth
1,4MHz | 3MHz [ 5MHz [10MHz [ 15MHz | 20 MHz

Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 12 8 6 6 7 9
Configuration
Pinterferer 1 (CW) dBm -46
F)Inten‘erer 2 dBm 46
(Modulated)
BW nterferer 2 14 3 5
Finterterer 1 (Offset) -BW/2-21 | -BW/2-45 -BW/2-75

MHz / / /

+BW/2+2,1 |+BW/2+45 +BW/2 +7,5

Finterferer 2 (Offset) MHz 2 X Fynerterer 1

NOTE 1: The transmitter shall be set to 4 dB below Py,,x | at the minimum uplink configuration specified
in ETSI TS 136 101 [3] (table 7.3.1-2 with P~\,ax | as defined in clause 6.2.5).

NOTE 2: Reference measurement channel is clause A.3.2 of ETSI TS 136 521-1 [1].

NOTE 3: The modulated interferer shall consist of the Reference measurement channel specified in
clause A.3.2 of ETSI TS 136 521-1 [1] with set-up according to clause C.3.1 of ETSI
TS 136 521-1 [1].

The interfering modulated signal is a 5 MHz E-UTRA signal as described in annex C of ETSI
TS 136 521-1 [1] for channel bandwidth > 5 MHz.

NOTE 4: REFSENS as defined in clause 7.3.3 in ETSI TS 136 521-1 [1].

NOTE 5: For DL category M1 UE, the reference sensitivity for category M1 in ETSI TS 136 521-1 [1],
tables 7.3EA-1 and 7.3EA-2 should be used as REFSENS for the power in Transmission
Bandwidth Configuration.

NOTE 6: For DL category M1 UE, the parameters for the applicable channel bandwidth apply, and BW
refers to the corresponding channel bandwidth.

429.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.8.1 of the present document.

4.2.9.2 Receiver Intermodulation Characteristics for Carrier Aggregation in DL-only
bands
42921 Definition

Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted 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.

42922 Limits

The throughput shall be > 95 % of the maximum throughput on SCC of the reference measurement channels as
specified in clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal
asdescribed in clauses A.5.1.1 and A.5.2.1) in ETSI TS 136 521-1 [1] with parameters specified in table 4.2.9.1.2-1 or
table 4.2.9.2.2-1 for band combinations including operating band 46 without uplink operation for the specified wanted
signal mean power in the presence of two interfering signals.
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Table 4.2.9.2.2-1: Test Parameters for Wide band intermodulation
for carrier aggregation with band 46

E-UTRA Rx Parameter Units Channel bandwidth
band 1,4MHz [ 3MHz [5MHz [10MHz [15MHz | 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth - - - - - 9
Configuration
Plnterferer 1 dBm -46
(CW)
Plnterferer 2 dBm
-46
46 (Modulated)
BW nterferer 2 - - - - - 20
Flnterferer 1 MHz -BW/2 - 30
(Offset) - - - - - /
+BW/2 + 30
F MHz
Interferer 2 2*F
(Offset) Interferer 1
NOTE 1: The transmitter shall be set to 4 dB below Py,ax | at the minimum uplink configuration specified in ETSI
TS 136 101 [3] (table 7.3.1-2 with P~\,ax | @s defined in clause 6.2.5).
NOTE 2: Reference measurement channel is specified in clause A.3.2 of ETSI TS 136 521-1 [1] with one sided
dynamic OCNG Pattern OP.1 FDD/TDD/FS3 as described in clauses A.5.1.1, A.5.2.1 and A.5.4.1 of ETSI
TS 136 521-1 [1].
NOTE 3: The modulated interferer consists of the Reference measurement channel specified in clause A.3.2 of
ETSI TS 136 521-1 [1] with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in
clauses A.5.1.1 and A.5.2.1 of ETSI TS 136 521-1 [1].

429.23 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.8.2 of the present document.
4.2.9.3 Receiver Intermodulation Characteristics for category NB1

42931 Definition

Intermodulation response rejection is a measure of the capability of the receiver to receive- a wanted 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.

4.2.9.3.2 Limits

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described
inclausesA.5.1.1and A.5.2.1) in ETSI TS 136 521-1 [1] with parameters specified in table 4.2.9.3.2-1 for the specified
wanted signal mean power in the presence of two interfering signals.

Table 4.2.9.3.2-1: Test parameters for Wide band intermodulation for category NB1

Parameters for wideband intermodulation
Category NB1 signal power REFSENS + 12 dB
CW interferer signal power -46 dBm
1,4 MHz E-UTRA interferer signal power -46 dBm
CW interferer offset +2,2 MHz
1,4 MHz E-UTRA interferer offset +4 4 MHz
4,2.9.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.8.3 of the present document.
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4.2.10 Receiver Spurious Emissions

4.2.10.1 Receiver Spurious Emissions for Single Carrier

42.10.1.1 Definition

The spurious emissions power isthe power of emissions generated or amplified in areceiver that appear at the UE
antenna connector.

4.2.10.1.2 Limits

The measured spurious emissions derived in clause 5.3.9 shall not exceed the maximum level specifiedin
table 4.2.10.1.2-1.

Table 4.2.10.1.2-1: General receiver spurious emission requirements

Frequency Band Measurement Maximum Note
bandwidth level
30 MHz <f<1GHz 100 kHz -57 dBm
1 GHz<f<12,75 GHz 1 MHz -47 dBm
12,75 GHz < f < 5" harmonic of 1 MHz -47.dBm  |Note 1
the upper frequency edge of the
DL operating band in GHz

NOTE 1: Shall apply only for Band 22, 42 and Band 43.
NOTE 2: Unused PDCCH resources are padded with resource element groups with power level given by
PDCCH_RA/RB as defined in ETSI TS 136 101 [3], clause C.3.1.

42.10.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.9 of the present document.
4.2.10.2 Receiver Spurious Emissions in DL-only bands

42.10.2.1 Definition

The spurious emissions power isthe power of emissions generated or amplified in areceiver that appear at the UE
antenna connector.

4.2.10.2.2 Limits

The measured spurious emissions in SCC derived in clause 5.3.9 shall not exceed the maximum level specified in
table 4.2.10.2.2-1.

Table 4.2.10.2.2-1: General receiver spurious emission requirements

Frequency Band Measurement Maximum Note
bandwidth level
30 MHz <f<1 GHz 100 kHz -57 dBm
1 GHz <f<12,75 GHz 1 MHz -47 dBm
12,75 GHz < f < 26 GHz 1 MHz | -47dBm 3

NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given by PDCCH_RA/RB
as defined in ETSI TS 136 101 [3], clause C.3.1.

NOTE 2: The requirements apply when the UE is configured for carrier aggregation but is not transmitting.

NOTE 3: Applies only to Band 46.

42.10.2.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.9 of the present document.
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4.2.11 Transmitter Adjacent Channel Leakage Power Ratio

42.11.1 Transmitter adjacent channel leakage power ratio for Single Carrier

421111 Definition

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.

E-UTRA Adjacent Channel Leakage power Ratio (E-FUTRA z¢ g) istheratio of the filtered mean power centred on the
assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel
spacing. The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular
filters with measurement bandwidths specified in table 6.6.2.3.3.1-1 in ETSI TS 136 521-1 [1].

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRA p¢| r1)
and the 24 UTRA adjacent channel (UTRA 5| ro)- The UTRA channel power is measured with a RRC bandwidth

filter with roll-off factor o = 0,22. The assigned E-UTRA channel power is measured with a rectangular filter with
measurement bandwidth specified in table 4.2.11.1.2-2.

42.11.1.2 Limits

If the measured adjacent channel power is greater than -50 dBm then the measured E-UTRA ¢ g shall be higher than
thelimitsintable 4.2.11.1.2-1.

Table 4.2.11.1.2-1: E-UTRA UE ACLR

Channel bandwidth/E-UTRA | g;//measurement bandwidth
1,4 MHz 3,0 MHz 5 MHz 10 MHz 15 MHz 20 MHz
E-UTRA,cLR1 29,2 dB 29,2dB 29,2 dB 29,2dB 29,2 dB 29,2 dB
E-UTRA channel 1,08 MHz 2,7 MHz 4,5 MHz 9,0 MHz 13,5 MHz 18 MHz
Measurement
bandwidth
UE channel +1,4 MHz or | +3 MHz or +5MHz or | +10 MHz or | +15 MHz or | +20 MHz or
-1,4 MHz -3 MHz -5 MHz -10 MHz -15 MHz -20 MHz

If the measured UTRA channel power is greater than -50 dBm then the measured UTRA 5| g1, UTRA 5 g2 Shall be
higher than the limitsin table 4.2.11.1.2-2.
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Table 4.2.11.1.2-2: UTRA UE ACLR

Channel bandwidth/UTRA | ryo/measurement bandwidth

1,4 MHz 3,0 MHz 5 MHz 10 MHz 15 MHz 20 MHz
UTRA A R1 32,2dB 32,2dB 32,2dB 32,2dB 32,2dB 32,2dB
Adjacent 0,7 + 1,5 +BW a2 | 2,5+ BW1ra2 | 5+ BWrra/2 7.5+ BW a2 | 10+ BW a2
channel centre | BW za/2 / / / / /
ﬁfrequ_en,\ij / 1,5 - BWrpa/2 | -2,5-BW a2 | -5 - BWrpa/2 75- -10 - BWyrgral2
offset (in z) 0,7- BWUTRA/Z
BWUTRA/Z
UTRA scLR2 - - 35,2dB 35,2dB 35,2dB 35,2dB
Adjacent - - 25+3x 5+3x 75+3x 10 + 3 x BW y1pp/2
channel centre BW rra/2 BW rra/2 BW rra/2 /
frequency / / / -10 - 3 x BW|j1Ra/2
offset (in MHz) 25-3x% 5-3x -75-3x
BWUTRA/Z BWUTRA/Z BWUTRA/Z
E-UTRA
channel
Measurement 1,08 MHz 2,7 MHz 4,5 MHz 9,0 MHz 13,5 MHz 18 MHz
bandwidth
UTRA 5 MHz
channel
Measurement 3,84 MHz 3,84 MHz 3,84 MHz 3,84 MHz 3,84 MHz 3,84 MHz
bandwidth
(see note 1)
UTRA 1,6 MHz
channel
measurement 1,28 MHz 1,28 MHz 1,28 MHz 1,28 MHz 1,28 MHz 1,28 MHz
bandwidth

(see note 2)

NOTE 1: Shall apply for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
NOTE 2: Shall apply for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.
NOTE 3: BW/ rga for UTRA FDD shall be 5 MHz and for UTRA TDD shall be 1,6 MHz.

42.11.1.3

The conformance tests for this requirement shall be as defined in clause 5.3.10 of the present document.

4.2.11.2

421121

Conformance

Transmitter adjacent channel leakage power ratio for Carrier Aggregation
(DL CA and UL CA)

Definition

For intra-band contiguous carrier aggregation, the UTRA Adjacent Channel Leakage power Ratio (UTRA 5 g) isthe

ratio of the filtered mean power centred on the assigned carrier aggregated channel bandwidth 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 adjacent channel (UTRA p¢| r1)
and the 24 UTRA adjacent channel (UTRA 5| rp)- The UTRA channel power is measured with a RRC bandwidth

filter with roll-off factor oo = 0,22. The assigned aggregated channel bandwidth power is measured with a rectangular
filter with measurement bandwidth specified in table 4.2.11.2.2-1.

For intra-band non-contiguous carrier aggregation when all sub-blocks consist of one component carrier, the UTRA
Adjacent Channel L eakage power Ratio (UTRA 5 g) isthe ratio of the sum of the filtered mean powers centred on the

assigned sub-block frequencies to the filtered mean power centred on an adjacent(s) UTRA channel frequency.
UTRA ¢ ryy2 limits are applicable for all sub-blocks and are specified intable 4.2.11.2.2-2. UTRA | gy iSrequired to

be met in the sub-block gap when the gap bandwidth Wgap is 5 MHz <Wgap < 15 MHz. Both UTRA 5 g1 and
UTRA | o @€ required to be met in the sub-block gap when the gap bandwidth Wgap is 15 MHz < Wgap.
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For inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA
bands, the UTRA Adjacent Channel Leakage power Ratio (UTRA | g) istheratio of the filtered mean power centred

on the assigned channel bandwidth on the component carrier to the filtered mean power centred on an adjacent channel

frequency. The UTRA Adjacent Channel Leakage power Ratio is defined per carrier and the requirement is specified in
clause4.2.11.1.

For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two
contiguously aggregated carriers per band), the UTRA Adjacent Channel Leakage power Ratio (UTRA ¢ ) is defined

as follows. For the E-UTRA band supporting one component carrier, the UTRA Adjacent Channel Leakage power
Ratio (UTRA ¢ r) istheratio of the filtered mean power centred on the assigned channel bandwidth of the component

carrier to the filtered mean power centred on an adjacent(s) UTRA channel frequency and the regquirements specified in
clause 4.2.11.1 apply. For the E-UTRA band supporting two contiguous component carriers the UTRA Adjacent
Channel Leakage power Ratio (UTRA ¢ g) istheratio of the filtered mean power centred on the aggregated channel

bandwidth to the filtered mean power centred on an adjacent(s) UTRA channel frequency and the requirements
specified in clause 4.2.11.2.2 apply.

For intra-band contiguous carrier aggregation, the carrier aggregation E-UTRA Adjacent Channel Leakage power Ratio
(CA E-UTRA ¢ R) istheratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered

mean power centred on an adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated
channel bandwidth power and adjacent aggregated channel bandwidth power are measured with rectangular filters with
measurement bandwidth specified in table 4.2.11.2.3-1.

For intra-band non-contiguous carrier aggregation when all sub-blocks consist of one component carrier the E-UTRA
Adjacent Channel Leakage power Ratio (E-UTRA 5| g) istheratio of the sum of the filtered mean powers centred on

the assigned sub-block frequenciesto the filtered mean power centred on an adjacent channel frequency at nominal
channel spacing. In case the sub-block gap bandwidth Wgap is smaller than the sub-block bandwidth then for that sub-
block no E-UTRA 5 g limit is set for the gap. In the case of the sub-block gab bandwidth Wgap is smaller than either

of the sub-block bandwidths then no E- UTRA 5| g limit is set for the gap. The assigned E-UTRA sub-block power and

adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in
table 4.2.11.2.3-2. If the measured adjacent channel power is greater than -50 dBm then the E-UTRA | g shall be

higher than the value specified in table 4.2.11.2.3-2.

For inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA
bands, E-UTRA Adjacent Channel Leakage power Ratio (E-UTRA | g) istheratio of the filtered mean power centred

on the assigned channel bandwidth on a component carrier to the filtered mean power centred on an adjacent channel
frequency. The E-UTRA Adjacent Channel Leakage power Ratio is defined per carrier and the limits are specified in
clause4.2.11.1.2.

For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two
contiguously aggregated carriers per band), the E-UTRA Adjacent Channel Leakage power Ratio (E-UTRA ¢ R) IS

defined as follows. For the E-UTRA band supporting one component carrier, the E-UTRA Adjacent Channel Leakage
power Ratio (UTRA ¢ r) istheratio of the filtered mean power centred on the assigned channel bandwidth of the

component carrier to the filtered mean power centred on an adjacent channel frequency and the limit in
clause 4.2.11.1.2 apply. For the E-UTRA band supporting two contiguous component carriers the E-UTRA Adjacent
Channel Leakage power Ratio (EEFUTRA 5 g) istheratio of the filtered mean power centred on the aggregated channel

bandwidth to the filtered mean power centred on an adjacent(s) aggregated channel bandwidth at nominal channel
spacing and the limits of CA E-UTRA 5 g Specified in clause 4.2.11.2.3 apply.

42.11.2.2 Limits for CA UTRA

If the measured adjacent UTRA channel power is greater than -50 dBm then the measured UTRA ¢ q and
UTRA 5| o Shall be higher than the limitsin table 4.2.11.2.2-1 for intra-band contiguous carrier aggregation.
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Table 4.2.11.2.2-1: UTRA UE ACLR for CA

CA bandwidth class/UTRA ¢, g1p/measurement bandwidth
CA bandwidth class C
UTRAACLR1 32,2dB
* BWehannel_ca ! 2 + BWrga/2
/
- BWChanneI_CA /2 - BWUTRA/2
UTRAACLR2 35,2dB
+ BWehannel_ca/ 2 + 3 X BW ;7pa/2

/
-BWhannel ca/ 2 -3 X BW a2

Adjacent channel centre frequency
offset (in MHz)

Adjacent channel centre frequency
offset (in MHz)

CA E-UTRA channel Measurement
bandwidth

UTRA 5 MHz channel
Measurement bandwidth (note 1)
UTRA 1,6 MHz channel
measurement bandwidth (note 2) 1,28 MHz

NOTE 1: Shall apply for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
NOTE 2: Shall apply for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

BW channel_ca~ 2 X BWgg

3,84 MHz

42.11.2.3 Limits for CA EUTRA

If the measured adjacent E-UTRA channel power is greater than -50 dBm then the measured CA E-UTRA 5 g, shall
be higher than the limitsin table 4.2.11.2.3-1.

Table 4.2.11.2.3-1: CA E-UTRA ACLR

CA bandwidth class/CA E-UTRA ;. g/Measurement
bandwidth
CA bandwidth class B and C
CA E-UTRA,q g 29,2 dB

CA E-UTRA channel
Measurement bandwidth

BW channel_ca ™2 X BWgg

+ BWChanneLCA
/

3 BV\/ChanneLCA

Adjacent channel centre
frequency offset (in MHz)

42.11.2.4 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.10 of the present document.
4.2.11.3 Transmitter adjacent channel leakage power ratio for UL-MIMO

421131 Definition

E-UTRA ACLR (E-UTRAAciR) isthe ratio of the filtered mean power centred on the assigned channel frequency to the
filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned E-UTRA
channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidth
specified in table 4.2.11.3.2-1.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
table 4.2.11.3.2-1 apply to each transmit antenna connector with the UL-MIMO configurations specified in
table 4.2.2.3.1-1.

UTRA ACLR (UTRA ¢ R) istheratio of the filtered mean power centred on the assigned E-UTRA channel frequency
to the filtered mean power centred on an adjacent UTRA channel frequency.
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UTRA ACLR is specified for both the first UTRA adjacent channel (UTRAacLr1) and the 24 UTRA adjacent channel
(UTRA 5cLR2)- The UTRA channel power is measured with a RRC bandwidth filter with roll-off factor

o= 0,22. The assigned E-UTRA channel power is measured with a rectangular filter with measurement bandwidth
specified in table 4.2.11.3.2-2.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin

table 4.2.11.3.2-2 apply to each transmit antenna connector with the UL-MIMO configurations specified in
table 4.2.2.3.1-1.

42.11.3.2 Limits

If the measured E-UTRA adjacent channel power is greater than -50 dBm then the E-UTRA 5| g shall be higher than
the value specified in table 4.2.11.3.2-1.

Table 4.2.11.3.2-1: General requirements for E-UTRA ¢ g

Channel bandwidth/E-UTRA | gr;/measurement bandwidth
1,4 MHz 3,0 MHz 5 MHz 10 MHz 15 MHz 20 MHz
E-UTRA,cLR1 29,2dB 29,2dB 29,2dB 29,2dB 29,2dB 29,2 dB
E-UTRA 1,08 MHz 2,7 MHz 4,5 MHz 9,0 MHz |13,5MHz | 18 MHz
channel
Measurement
bandwidth
UE channel +1,4 MHz or |+3 MHzor |[+5MHz or | +10 MHz | +15 MHz | +20 MHz
-1,4 MHz -3 MHz -5 MHz or or or
-10 MHz -15 MHz -20 MHz

If the measured UTRA channel power is greater than -50 dBm then the UTRA | gq @nd UTRA 5| ro shall be higher
than the value specified in table 4.2.11.3.2-2.

Table 4.2.11.3.2-2: General requirements for UTRApc| r1/2

Channel bandwidth/E-UTRA | g1 p/Mmeasurement bandwidth
1,4 MHz 3,0 MHz 5 MHz 10 MHz 15 MHz 20 MHz
E-UTRA ¢ Rr1 32,2dB 32,2dB 32,2dB 32,2dB 32,2dB 32,2dB
Adjacent channel 0,7 + 1,5 + BW ;1ra/2 25+ 5 + BW  1ra/2 7,5+ 10 + BW ;1ga/2
centre frequency BW jrra/2 / BW rra/2 / BW jrra/2 /
offset (in MHz) / -1,5 - BW j1pa/2 / -5 - BW\j1pa/2 / -10 - BW j1pa/2
-0,7 - -2,5 - -7,5 -
BW jrra/2 BW rra/2 BW jrra/2
UTRA L R2 - - 35,2 dB 35,2 dB 35,2dB 35,2dB
Adjacent channel - - 25+3x 5+3x 75+3x 10 + 3 x
centre frequency BW rra/2 BW rra/2 BW 1ral2 BWrral2
offset (in MHz) / / / /
-2,5-3x% -5-3x -7,5-3x% -10-3 x
BWyrra/2 BWyrra/2 BWyrral2 BWrra/2
E-UTRA channel 1,08 MHz 2,7 MHz 4,5 MHz 9,0 MHz 13,5 MHz 18 MHz
Measurement
bandwidth
UTRA 5 MHz 3,84 MHz 3,84 MHz 3,84 MHz 3,84 MHz 3,84 MHz 3,84 MHz
channel
Measurement
bandwidth (note 1)
UTRA 1,6 MHz 1,28 MHz 1,28 MHz 1,28 MHz 1,28 MHz 1,28 MHz 1,28 MHz
channel
measurement
bandwidth (note 2)

NOTE 1: Shall apply for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
NOTE 2: Shall apply for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.
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4.2.11.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.10 of the present document.

4.2.11.4 Transmitter adjacent channel leakage power ratio for Multi-Cluster PUSCH
within a component carrier

421141 Definition

For UE supporting multi cluster PUSCH within a component carrier for the operating band.

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.

42.11.4.2 Limits

If the measured adjacent channel power is greater than -50 dBm then the measured E-UTRA ¢ g shall be higher than
thelimitsin table 4.2.11.1.2-1.

If the measured UTRA channel power is greater than -50 dBm then the measured UTRA 5| g1, UTRA z | g2 Shall be
higher than the limitsin table 4.2.11.2-2.
421143 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.10 of the present document.
4.2.11.5 Transmitter adjacent channel leakage power ratio for category NB1

42.1151 Definition

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.

421152 Limits

The assigned category NB1 channel power and adjacent channel power are measured with filters and measurement
bandwidths specified in table 4.2.11.5.2-1.

If the measured adjacent channel power is greater than -50 dBm then the measured GSM 5 g and UTRA , ¢ g shall be
higher than the limitsin table 4.2.11.5.2-1. GSM 5 g requirement is intended for protection of GSM system.
UTRA ¢ g requirement is intended for protection of UTRA and E-UTRA systems.

Table 4.2.11.5.2-1: Category NB1 UE ACLR Test requirements

GSMACLR UTF\)AACLR

ACLR 19,2 dB 36,2 dB
Adjacent channel
centre frequency offset +200 kHz +2,5 MHz

from category NB1 Channel edge
Adjacent channel

measurement bandwidth 180 kHz 384 Mz
_ RRC-filter
Measurement filter Rectangular a=022
Category NB1 channel 180 kHz 180 kHz

measurement bandwidth
Category NB1 channel
Measurement filter

Rectangular Rectangular
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42.115.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.10 of the present document.
4.2.12 Receiver Reference Sensitivity Level

4.2.12.0 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, areference antenna(s) with a gain of 0 dBi should be assumed for each antenna port(s).

4.2.12.1 Receiver Reference Sensitivity Level for Single Carrier

4.2.12.1.1 Definition
Reference sensitivity measures the UE's ahility to receive data with a given average throughput for a specified reference
measurement channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an
e-NodeB.

4.2.12.1.2 Limits

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
ETSI TS 136 521-1 [1], clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the
DL-signal asdescribed in ETSI TS 136 521-1 [1], clauses A.5.1.1 and A.5.2.1) with parameters specified in

table 4.2.12.1.2-1 and table 7.3.3-2in ETS| TS 136 521-1 [1].

Table 4.2.12.1.2-1: Reference sensitivity QPSK Prersens

Channel bandwidth
E-UTRA 1,4AMHz |3MHz |5MHz |10 MHz | 15 MHz 20 MHz Duplex Mode
Band (dBm) (dBm) [(dBm) | (dBm) (dBm) (dBm)
1 - - -99,3 -96,3 -94,5 -93,3 FDD
3 -101,0 -98,0 | -96,3 -93,3 -91,5 -90,3 FDD
7 - - -97,3 -94,3 -92,5 -91,3 FDD
8 -101,5 -98,5 | -96,3 -93,3 - - FDD
20 - - -96,3 -93,3 -90,5 -89,3 FDD
22 - - -96,0 -93,0 -91,2 -90,0 FDD
28 - -995 | -97,8 -94,8 -93,0 -90,3 FDD
31 -98,3 -95,0 | -92,8 - - - FDD
33 - - -99,3 -96,3 -94,5 -93,3 TDD
34 - - -99,3 -96,3 -94,5 - TDD
38 - - -99,3 -96,3 -94,5 -93,3 TDD
40 - - -99,3 -96,3 -94,5 -93,3 TDD
42 - - -98,0 -95,0 -93,2 -92,0 TDD
43 - - -98,0 -95,0 -93,2 -92,0 TDD
65 -103,5 [-100,5 | -98,8 -95,8 -94,0 -92,8 FDD
NOTE 1: The transmitter shall be set to maximum output power level (ETSI TS 136 521-1 [1],
table 7.3.5-2).
NOTE 2: The reference measurement channel is specified in ETSI TS 136 521-1 [1],
clause A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in
ETSI TS 136 521-1 [1], clauses A.5.1.1 and A.5.2.1.
NOTE 3: The signal power is specified per port.

The reference receive sensitivity (REFSENS) requirement specified in table 4.2.12.1.2-1 shall be met for an uplink
transmission bandwidth less than or equal to that specified in ETSI TS 136 521-1 [1], table 7.3.5-2.

42.12.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.11 of the present document.
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4.2.12.2 Receiver Reference Sensitivity Level for Carrier Aggregation in DL-only
bands
4.2.12.2.1 Definition

Reference sensitivity measures the UE's ahility to receive data with a given average throughput for a specified reference
measurement channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an
e-NodeB.

42.12.2.2 Limits

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
ETSI TS 136 521-1[1], clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD/FS3
for the DL-signal as described in ETSI TS 136 521-1 [1], clauses A.5.1.1, A.5.2.1 and A.5.4.1) with parameters
specified in table 4.2.12.2.2-1 and table 7.3A.3.5-2 of ETSI TS 136 521-1 [1].

Table 4.2.12.2.2-1: Reference sensitivity QPSK PREFSENS
for inter-band Carrier Aggregation in DL-only band

Channel bandwidth

EUTRACA | E-UTRA | LAMHz | 3MHz | 5MHz | 10MHz | 15MHz |20 MHz | Duplex
Configuration Band (dBm) (dBm) | (dBm) (dBm) (dBm) | (dBm) Mode
CA_1A-46A 416 - - 202 5.8 245 :22:2 EBB
CA_3A-46A 436 - - 283 23,3 2L 32313 'Frgg
CA_7A-46A 476 : - 7.3 4.3 225 Igéﬁ 'Frgg
CA_20A-32A gg - - 138;3 Z§§j§ 945 | 933 FbD
CA_42A-46A jg - - 28 = 222 -ésfs oD

NOTE 1: The transmitter shall be set to maximum output power level.

NOTE 2: Reference measurement channel is in ETSI TS 136 521-1 [1], clause A.3.2 with one sided dynamic
OCNG Pattern OP.1 FDD/TDD/FS3 as described in ETSI TS 136 521-1 [1] in clauses A.5.1.1, A.5.2.1
and A.5.4.1.

NOTE 3: The signal power is specified per port.

NOTE 4: Void.

NOTE 5: The requirement for B46 does not apply when there is at least one individual RE within the B46
downlink transmission bandwidth which falls into the reference sensitivity exclusion region as specified
in table 4.2.12.2.2-2.

NOTE 6: Void.

Table 4.2.12.2.2-2 specifies the Band 46 reference measurement exclusion region for different licensed component
carriers and channel bandwidth. The exclusion region is defined according to the licensed component carrier channel
bandwidth. The UL configurations to be adopted for the test are specified in table 7.3.1-2 in ETSI TS 136 101 [3]. The
exclusion region in table 4.2.12.2.2-2 is specified for the case of 10 MHz and 20 MHz channel bandwidth in Band 46.

Table 4.2.12.2.2-2: Band 46 Reference sensitivity measurement exclusion region in MHz

Licensed Component Carriers / E-UTRA Band / Harmonic order / Channel BW in UL

Licensed Harmonic
Component 5 MHz 10 MHz 15 MHz 20 MHz
; order
Carriers
1 3 +15 +23 +35 +45
3 3 +15 +23 +35 +45
71 2 +15 +25 +38 +50

NOTE 1: Even though UL harmonic does not fall directly into Band 46 the exclusion region still applies.
NOTE 2: The centre of the exclusion region is obtained by multiplying the UL channel centre frequency by
the harmonic order.
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42.12.2.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.11 of the present document.
4.2.12.3 Receiver Reference Sensitivity Level for category NB1

42.12.3.1 Definition

To verify the UE's ability to receive data with a given average throughput for a specified reference measurement
channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an
e-NodeB.

4.2.12.3.2 Limits
The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in

ETSI TS 136 521-1 [1], clause A.3.2 2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in ETSI TS 136 521-1 [1], clauses A.5.1.1 and A.5.2.1) with parameters specified in table 4.2.12.3.2-1.

Table 4.2.12.3.2-1: Reference sensitivity for category NB1

Operating band REFSENS [dBm]
1, 3, 8, 20, 28, 65 -107,5

42.12.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.11 of the present document.
4.2.12.4 Receiver Reference Sensitivity Level for UE category O

421241 Definition

Reference sensitivity measures the UE's ability to receive data with a given average throughput for a specified reference
measurement channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an
e-NodeB.

4.2.12.4.2 Limits

The throughput shall be> 95 % of the maximum throughput of the reference measurement channels as specified in
ETSI TS 136 521-1 [1], clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the
DL-signal asdescribed in ETSI TS 136 521-1 [1], clauses A.5.1.1 and A.5.2.1) with parameters specified in

table 4.2.12.4.2-1 and table 4.2.12.4.2-2.

Table 4.2.12.4.2-1: Reference sensitivity for FDD and TDD UE category 0 QPSK Prersens

Channel bandwidth

E-UTRA 1,4 MHz 3MHz |5MHz | 10 MHz |15MHz |20 MHz | Duplex
Band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) Mode
3 -98,5 -95,5 -93,8 -90,8 -89 -87,8 FDD
8 -99 -96 -93,8 -90,8 FDD
20 -93,8 -90,8 -87,5 -86,3 FDD
NOTE 1: The transmitter shall be set to P j,,sx as defined in ETSI TS 136 521-1 [1],
clause 6.2.5.

NOTE 2: Reference measurement channel is specified in ETSI TS 136 521-1 [1],
clause A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as
described in ETSI TS 136 521-1 [1], clauses A.5.1.1 and A.5.2.1.
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Table 4.2.12.4.2-2: Reference sensitivity for HD-FDD UE category 0 QPSK Prersens

Channel bandwidth

E-UTRA 1,4 MHz 3MHz |5MHz | 10 MHz |15MHz |20 MHz Duplex
Band (dBm) (dBm) |[(@Bm) | (dBm) (dBm) (dBm) Mode
3 -99,3 -96,3 -94,6 -91,6 -89,8 -88,6 HD-FDD
8 -99,8 -96,8 -94,6 -91,6 HD-FDD
20 -94,6 -91,6 -88,8 -87,6 HD-FDD
NOTE 1: The transmitter shall be set to P;,,,x as defined in ETSI TS 136 521-1 [1],
clause 6.2.5.

NOTE 2: Reference measurement channel is specified in ETSI TS 136 521-1 [1],
clause A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described
in ETSI TS 136 521-1 [1], clauses A.5.1.1 and A.5.2.1.

The reference receive sensitivity (REFSENS) requirement specified in table 4.2.12.4.2-1 and table 4.2.12.4.2-2 shall be
met for an uplink transmission bandwidth less than or equal to that specified in ETSI TS 136 101 [3], table 7.3.1E-2.

42.12.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.11.3 of the present document.
4.2.12.5 Receiver Reference Sensitivity Level for UE category M1

421251 Definition

Reference sensitivity measures the UE's ability to receive data with a given average throughput for a specified reference
measurement channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an
e-NodeB.

42.125.2 Limits

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
ETSI TS 136 521-1[1], clauses A.2.2, A.2.3 and A.3.2 with parameters specified in table 4.2.12.5.2-1 and
table 4.2.12.5.2-2.
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Reference sensitivity for FDD and TDD UE category M1 QPSK Preesen

E-UTRA Band

REFSENS (dBm)

Duplex Mode

1

-101,5

FDD

3

-98,5

FDD

7

-95,5

FDD

8

-99,0

FDD

20

-99,0

FDD

28

-100,0

FDD

31

-95,8

FDD

NOTE 1:
NOTE 2:

NOTE 3:
NOTE 4:
NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:

The transmitter shall be set to P ;,,5x as defined in ETSI TS 136 521-1 [1], clause 6.2.5EA.

Reference measurement channel is specified in ETSI TS 136 521-1 [1], clause A.3.2 with
one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in ETSI TS 136 521-1 [1],
clauses A.5.1.1 and A.5.2.1.

Void.

Void.

For cat M1 the same RF bandwidth applies for all applicable channel bandwidths as
specified in ETSI TS 136 521-1 [1], table 5.4.2.1-1.

The reference receive sensitivity shall be met for an uplink transmission bandwidth less than
or equal to 6 RB except for band 31. For band 31; in the case of 3 MHz channel bandwidth
5 RB applies and the UL resource blocks shall be located at RB, 9. In case of 5 MHz

channel bandwidth 5 RB applies and the UL resource blocks shall be located at RB,,., . 10

start .
The UL resource blocks shall be located as close as possible to the downlink operating band
but confined within the transmission bandwidth configuration for the channel bandwidth.
These REFSENS levels are applicable only to 6 RB. OCNG shall be filled to the entire
channel bandwidth with the same PSD of REFSENS level in 6 RBs.

Table 4.2.12.5.2-2: Reference sensitivity for HD-FDD UE category M1 QPSK Prersens

E-UTRA Band REFSENS (dBm) Duplex Mode
1 -102,3 HD-FDD
3 -99,3 HD-FDD
7 -100,3 HD-FDD
8 -99,8 HD-FDD
20 -99,8 HD-FDD
28 -100,8 HD-FDD
31 -96,6 HD-FDD
NOTE 1: The transmitter shall be set to P\;,ax as defined in ETSI TS 136 521-1 [1], clause 6.2.5EA.
NOTE 2: Reference measurement channel is specified in ETSI TS 136 521-1 [1], clause A.3.2 with
one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in ETSI TS 136 521-1 [1],
clauses A.5.1.1 and A.5.2.1.
NOTE 3: Void.
NOTE 4: Void.
NOTE 5: For cat M1 the same RF bandwidth applies for all applicable channel bandwidths as
specified in ETSI TS 136 521-1 [1], table 5.4.2-1.
NOTE 6: These REFSENS levels are applicable only to 6 RB. OCNG shall be filled to the entire

channel bandwidth with the same PSD of REFSENS level in 6 RBs.

The reference receive sensitivity (REFSENS) requirement specified in table 4.2.12.5.2-1 and table 4.2.12.5.2-2 shall be
met for an uplink transmission bandwidth less than or equal to that specified in ETSI TS 136 101 [3], table 7.3.1E-5.

4.2.12.5.3

Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.11.4 of the present document.

4.2.13 Receiver Total Radiated Sensitivity (TRS)

4.2.13.0

The present requirement applies to handheld phones/DUTs that are wider than or equal to 56 mm and narrower than or

equal to 72 mm.

Applicability
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4.2.13.1 Definition
The Total Radiated Sensitivity is defined as:

4

TRS=

§ 1 N 1
EIS, (€ T) EIS(/,(Q; f)

Where the Effective I sotropic Sensitivity (EIS) is defined as the power available at the antenna output such as the
sensitivity threshold is achieved for each polarization. Q isthesolid angle describing the direction, f isfrequency.

6 and ¢ are the orthogonal polarizations.

2NM
N-1M -
7; 1 sin(g,)
n=0 m=0 EI%(en’¢m1f) EIS¢(9n’¢m’f)

TRS=

Inthese formulas, N and M are the number of sampling intervals for thetaand phi. ¢ and ¢ are the measurement
angles. The sampling intervals are discussed further in clause 4.4 of ETSI TS 137 544 [6].

The TRS can a'so be calculated from measurementsin a Rayleigh fading 3 dimensional isotropic environment within
average uniform elevation and azimuth distribution. The calculation of the TRSisin this case based on searching for
the lowest power received by the UE/M S for a discrete number of field combinations in the chamber that givesa BER
that is better than the specified target BER level. By calibrating the average power transfer function, an absolute value
of the TRS can be obtained. The following expression can be used to find the TRS.

N

> (C.0-R,)Pren )T

TRS = 2N (”-1

N

Zpref,n

n=1

where Py . is the reference power transfer function for fixed measurement antennan, R isthe reflection coefficient
for fixed measurement antennan and C isthe path lossin the cables connecting the measurement receiver to fixed

measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in
clauseB.2 of ETSI TS137 544 [6]. p, _ . iscalculated by using the following equation:

v 1
) Dt
thres
m=1 ‘ S21,n,m‘
P = ="

thres,n
M

where ST,?S m IS the m:th value of the transfer function for fixed measurement antenna n, which gives the BER

threshold. M isthe total number of values of the BER threshold power measured for each fixed measurement antenna.

4.2.13.2 Limits

The average measured Total Radiated Sensitivity (TRS) of low, mid and high channels for handheld UE shall be lower
than the average TRS requirement specified in table 4.2.13.2-1. The averaging shall be donein linear scale for the TRS
results of both right and left side of the phantom head. Average TRS requirement is shown in the column "Average" on
the requirement tables.

ETSI



74 ETSI EN 301 908-13 V13.2.1 (2022-02)

1 1 1 1 1 1
TRSaverage = 1O|0{6/(10P|eﬁ|ow/10 + lopleftimid /10 + lORef!ihighllo + 10Prigh17I0w/lO + 10Prighl7m'd /10 + 10Prigh!7high/10 Jj|

Table 4.2.13.2-1: TRS minimum requirements for E-UTRA FDD and TDD bands in the speech position
Beside Head Hand Left and Beside Head Hand Right (BHHL/BHHR) for the primary mechanical mode

Operating band Unit <REFlor>
Average
1 dBm/10 MHz -86
3 dBm/10 MHz -86
7 dBm/10 MHz -85,7
8 dBm/10 MHz -82,5
20 dBm/10 MHz -82,5
28 dBm/10 MHz -82,5
38 dBm/20 MHz -82,5
40 dBm/20 MHz -82,5
NOTE: Not applicable for carrier aggregation.

NOTE: The TRS minimum requirements are applicable for devices wider than or equal to 56 mm and narrower
than or equal to 72 mm asdefined in ETS| TR 125 914 [i.13].

4.2.13.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.12 of the present document.

4.2.14 Total Radiated Power (TRP)

4.2.14.0 Applicability

The present requirement applies to handheld phones/DUTSs that are wider than or equal to 56 mm and narrower than or
equal to 72 mm.

4.2.14.1 Definition

The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the
integral of the power transmitted in different directions over the entire radiation sphere:

1 : :
TRP:EJ(EI RR(C, )+ EIRR(Q; F)dQ

Where €2 isthe solid angle describing the direction, f isfrequency. 6 and ¢ are the orthogonal polarizations.

El RF; and El qu, are the actually transmitted power-levels in corresponding polarizations.

Thus:

T N-1M -1
TRP = 2 [EIRP, (6,.0,; T) + EIRP, (6,0, )]sin(6,)

2 n=0 m=0

Inthese formulas N and M are the number of sampling intervals for theta and phi. 9n and @,, are the measurement
angles. The sampling intervals are discussed further in clause 4.4 of ETSI TS 137 544 [6].

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated
power of the UE for a discrete number of field combinations in the chamber. The average value of these statistically
distributed samplesis proportional to the TRP and by calibrating the average power transfer function, an absolute value
of the TRP can be obtained.
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Thus:

N Pn
;(Cn (1_ )J
TRP= "
Z Pref n
n=1

where Fr)em is the reference power transfer function for fixed measurement antennan, Rq is the reflection coefficient

for fixed measurement antenna n and Cn isthe path loss in the cables connecting the measurement receiver to fixed
measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in

clause B.2 of ETSI TS 137 544 [6]. F% is the average power measured by fixed measurement antenna n and can be
calculated using the following expression:

M 2
Z‘ gln,m‘
_m=1
v
where %ln’m is sample number m of the complex transfer function measured with fixed measurement antenna n and
M isthe total number of samples measured for each fixed measurement antenna.

NOTE 1. All averaging shall be performed using linear power values (e.g. measurements in Watts).

NOTE 2: The requirements and this test apply to al types of UTRA for the FDD UE for Release 7 and later
releases.

4.2.14.2 Limits

The average TRP of low, mid and high channelsin beside head position shall be higher than minimum performance
requirements for roaming bands shown in table 4.2.14.2-1. The averaging shall be done in linear scale for the TRP
results of both right and left side of the phantom head.

TRP 1010 10P|eft7IOWI 10 +10F19f17m'd /10 +10P|eﬂ7high/ 10 +10Prightflow/ 10 +10Prightfmid/ 10 +10Prightihigh/ 10

average
g 6

Table 4.2.14.2-1: TRP minimum performance requirement for E-UTRA FDD and TDD bands in the
speech position Beside Head Hand Left and Beside Head Hand Right (BHHL/BHHR)
for primary mechanical mode

Operating band Unit Power Class 3
Power (dBm)
Average

1 dBm/10 MHz 10,9

3 dBm/10 MHz 10,9

7 dBm/10 MHz 10,9

8 dBm/10 MHz 7,6

20 dBm/10 MHz 7,6

28 dBm/10 MHz 7,6

38 dBm/20 MHz 10,9

40 dBm/20 MHz 10,9

NOTE:  Not applicable for carrier aggregation.

NOTE:  The TRP minimum requirements are applicable for devices wider than or equal to 56 mm and narrower
than or equal to 72 mm as defined in ETS| TR 125 914 [i.13].

ETSI



76 ETSI EN 301 908-13 V13.2.1 (2022-02)

5 Testing for compliance with technical requirements

5.1 Environmental conditions for testing

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
operational environmental profile defined by its intended use.

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the operational environmental profile defined by its
intended use) to give confidence of compliance for the affected technical requirements.

Normally it should be sufficient for all tests to be conducted using normal test conditions except where otherwise stated.
Test environments are specified in annex B.

For guidance on the use of other conditions to be used in order to show compliance reference can be madeto ETSI
TS 136 521-1 [1], clause F.1.1.

For each operating frequency band of the UE, the testsin the present document are performed with appropriate
frequencies defined in ETSI TS 136 508 [2].

5.2 Void

53 Essential radio test suites

5.3.0 General

This clause describes the test suites that shall be used for E-FUTRA FDD and TDD.

This clause also describes the test suites that shall be used for E-UTRA half duplex FDD and full duplex FDD for UE
category 0 and UE category M 1.

5.3.1 Transmitter Maximum Output Power

5.3.11 Transmitter maximum output power for Single Carrier
53.1.11 Method of test
5.3.1.1.1.1 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Freguenciesto be tested: low range, mid-range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clausesH.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETS| TS 136 521-1 [1], clause 6.2.2.4.1.
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5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.1.1.1.2 Procedure

1) sendsuplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to table 6.2.2.1.4.1-1 of ETSI TS 136 521-1 [1]. Since the UE has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuoudly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py, x level.

3)  Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of
measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD dots with transient
periods are not under test.

4) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.2.2.

5.3.1.1.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.2.1.2 in order to show compliance.

5.3.1.2 Transmitter maximum output power for intra-band contiguous Carrier
Aggregation (DL CA and UL CA)

5.3.1.2.1 Method of test

5.3.1.21.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Frequenciesto be tested: low range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg agg): lowest Ngg a0g, highest Ngg a9 as specified in ETSI TS 136 521-1[1], in
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2)  The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.2.2A.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.1.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SSsends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to table 6.2.2A.1.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuoudly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py, x level.

6) Measure the mean transmitted power over all component carriersin the CA configuration of the radio access
mode. The period of measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD
dots with transient periods are not under test.

7)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.2.2A.1.

5.3.1.2.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.2.2.2 in order to show compliance.

5.3.1.2A Transmitter maximum output power for inter-band Carrier Aggregation
(DL CA and UL CA)

5.3.1.2A.1 Method of test

5.3.1.2A.1.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Frequencies to be tested: low range for PCC and SCC, high range for PCC and SCC; as specified in ETS
TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg agg): lowest Ngg agg highest Ngg agg as specified in ETSI TS 136 521-1[1], in
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2)  The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitialy set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], table 6.2.2A.2.4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.1.2A.1.2 Test procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SSsends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to table 6.2.2A.2.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuoudly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py, x level.

6) Measure the mean transmitted power over all component carriersin the CA configuration of the radio access
mode. The period of measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD
dots with transient periods are not under test.

7)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.2.2A.2.

5.3.1.2A.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.2.2 in order to show compliance.

5.3.1.3 Transmitter maximum output power for UL-MIMO
5.3.13.1 Method of test
5.3.1.3.1.1 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Frequenciesto be tested: low range, mid-range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.2.2B.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

ETSI



80 ETSI EN 301 908-13 V13.2.1 (2022-02)

5.3.1.3.1.2 Procedure

1) SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to table 6.2.2B.4.1-1 of ETSI TS 136 521-1 [1]. Since the UE has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuousdly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py, x level.

3)  Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of
measurement shall be at |east the continuous duration of one sub-frame (1 ms). For TDD slots with transient
periods are not under test.

4)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.2.2B.

5.3.1.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.3.2 in order to show compliance.

5.3.14 Transmitter maximum output power for category NB1
53.14.1 Method of Test
5.31.4.11 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Frequenciesto be tested: frequency ranges as defined in ETSI TS 136 521-1 [1], clause K.1.2 as specified in ETSI
TS 136508 [2], clause 8.1.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors using only the main UE Tx/Rx antenna.
2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 8.1.4.3.

3) Downlink signalsareinitially set up according to ETS| TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.4.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.2.2F.4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 2A-NB with CP CloT Optimization accordingto ETSI TS 136 508 [2], clause 8.1.5.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.1.4.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process viaNPDCCH DCI format NO for
C_RNTI to schedule the UL RMC according to table 6.2.2F.4.1-1 of ETSI TS 136 521-1 [1]. Since the UE has
no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC (UE should
be already transmitting Py, ax after initial conditions setting).

2)  Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of
measurement shall be at least the continuous duration of one sub-frame (1 ms) for subcarrier spacing of
15 kHz or one slot (2 ms) excluding the 2 304Ts gap when UE is not transmitting for sub-carrier spacing of
3,75 kHz. Half-duplex guard subframes are not under test.
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NOTE: For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with
different UL sub-carrier spacing, the SS releases the connection through State 3A-NB and finally ensures
that the UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5
using the appropriate UL subcarrier spacing in Random Access Response message.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.2.2F.

5.3.1.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.4.2 in order to show compliance.

5.3.15 Transmitter maximum output power for UE category O
5.3.1.5.1 Method of test
5.3.1.51.1 Initial conditions

Sameinitial conditionsasin clause 5.3.1.1.1.1 with the following exceptions:
- Instead of clause 6.2.2.4.1in ETSI TS 136 521-1 [1] - use clause 6.2.2E.4.1in ETSI TS 136 521-1 [1].

- Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.3 using
only main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.1.5.1.2 Procedure
Same test procedure asin clause 5.3.1.1.1.2 with the following exception for HD-FDD:
- In step 3), dlots with transient periods are not under test. Half-duplex guard subframes are not under test.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.2.2E.

5.3.1.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.1.2 in order to show compliance.

5.3.1.6 Transmitter maximum output power for UE category M1
5.3.1.6.1 Method of test
5.3.1.6.1.1 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Frequenciesto be tested: low range, mid-range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidths to be tested: highest channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations:. as specified in ETSI TS 136 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.3 using
only main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETS| TS 136 521-1 [1], clause 6.2.2EA .4.1.
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5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 3A-RF-CE according to ETSI TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.1.6.1.2 Procedure

1) SSsends uplink scheduling information for each UL HARQ process viaMPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 6.2.2EA.4.1-1. Since the UE has
no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuoudly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py, x level.

3)  Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of
measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD dots with transient
periods are not under test. For HD-FDD slots with transient periods and Half-duplex guard subframe are not
under test.

4)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.2.2EA.

5.3.1.6.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.5.2 in order to show compliance.

5.3.2  Transmitter Spectrum Emission Mask

5.3.2.1 Transmitter spectrum emission mask for Single Carrier
5.3.2.1.1 Method of test
5.3.2.1.1.1 Initial conditions

Test environment: normal, as specified in annex B.
Frequenciesto be tested: low range, mid-range and high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, 10 MHz and highest channel bandwidth as defined in ETSI
TS 136 508[2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4)  The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.1.4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETS| TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.2.1.1.2 Procedure

1) SSsendsuplink scheduling information viaPDCCH DCI format O for C_RNTI to schedule the UL RMC
accordingto ETSI TS 136 521-1 [1], table 6.6.2.1.4.1-1. Since the UE has no payload data to send, the UE
transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at Py ax level.

3)  Measure the power of the transmitted signal with a measurement filter of bandwidths according to
tables 4.2.3.1.2-1 or 4.2.3.1.2-2 or 4.2.3.1.2-3, as applicable. The centre frequency of the filter shall be stepped
in continuous steps according to the same table. The measured power shall be recorded for each step. The
measurement period shall capture the active TSs.

4)  Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1.

5.3.2.1.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.3.1.2 in order to show compliance.

5.3.2.2 Transmitter spectrum emission mask for intra-band contiguous Carrier
Aggregation (DL CA and UL CA)

5.3.2.2.1 Method of test

5.3.2.21.1 Initial conditions
Test environment: normal; as specified in annex B.
Frequenciesto be tested: low range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg agg): lowest Ngg agg, highest Ngg a9 as specified in ETSI TS 136 521-1[1], in
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitialy set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.1A.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.2.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) TheSSshall configure SCC asper ETSI TS 136 508 [2], clause 5.2A .4.

3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.
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4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to table 6.6.2.1A.1.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback datato send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py ax level.

6) Measurethe power of the transmitted signal with a measurement filter of bandwidths according to
tables 4.2.3.2.2-1 or 4.2.3.2.2-2, as applicable. The centre frequency of the filter shall be stepped in continuous
steps according to the same table. The measured power shall be recorded for each step. The measurement
period shall capture the active TSs.

7)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1A.1.

5.3.2.2.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.3.2.2 in order to show compliance.

5.3.2.2A Transmitter spectrum emission mask for inter-band Carrier Aggregation
(DL CA and UL CA)

5.3.2.2A.1 Method of test

5.3.2.2A.1.1 Initial conditions
Test environment: normal; as specified in annex B.

Fregquencies to be tested: low range for PCC and SCC, high range for PCC and SCC; as specified in ETSI
TS 136 508[2], clause 4.3.1.

Test CC Combination setting (Ngg aqq): I0West N agq highest Ngg o4, as specified in ETSI TS 136 521-1[1], in
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.1A.2.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.2.2A.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) TheSSshall configure SCC asper ETSI TS 136 508 [2], clause 5.2A .4.

3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.
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4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to table 6.6.2.1A.2.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback datato send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py ax level.

6) Measurethe power of the transmitted signal for PCC with a measurement filter of bandwidths according to
tables 4.2.3.1.2-1 or 4.2.3.1.2-2, as applicable. The centre frequency of the filter shall be stepped in continuous
steps according to the same table. The measured power shall be recorded for each step. The measurement
period shall capture the active TSs.

7)  Measure the power of the transmitted signal for SCC with a measurement filter of bandwidths according to
tables 4.2.3.1.2-1 or 4.2.3.1.2-2, as applicable. The centre frequency of the filter shall be stepped in continuous
steps according to the same table. The measured power shall be recorded for each step. The measurement
period shall capture the active TSs.

8) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1A.2.

5.3.2.2A.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.3.1.2 in order to show compliance.

5.3.2.3 Transmitter spectrum emission mask for UL-MIMO
5.3.2.3.1 Method of test
5.3.2.31.1 Initial conditions

Test environment: normal, as specified in annex B.
Frequenciesto be tested: low range, mid-range and high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, 10 MHz and highest channel bandwidth as defined in ETSI
TS 136 508[2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.1B.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.2.3.1.2 Procedure

1) SSsendsuplink scheduling information via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC
according to ETSI TS 136 521-1 [1], table 6.6.2.1B.4.1-1. Since the UE has no payload data to send, the UE
transmits uplink MAC padding bits on the UL RMC.
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2)  Send continuousdly uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at Py ax level.

3) Measure the power of the transmitted signal with a measurement filter of bandwidths according to
tables 4.2.3.1.2-1 or 4.2.3.1.2-2, as applicable. The centre frequency of the filter shall be stepped in continuous
steps according to the same table. The measured power shall be recorded for each step. The measurement
period shall capture the active TSs.

4) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1B.

5.3.2.3.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.3.3.2 in order to show compliance.

5.3.24 Transmitter spectrum emission mask for Multi-Cluster PUSCH within a
component carrier

53241 Method of test

532411 Initial conditions
Test environment: normal, as specified in annex B.
Fregquenciesto be tested: low range, mid-range and high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, 10 MHz and highest channel bandwidth as defined in ETSI
TS 136 508[2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4)  The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.1 1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.24.1.2 Procedure

1) SSsendsuplink scheduling information via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC
according to ETSI TS 136 521-1 [1], table 6.6.2.1_1.4.1-1. Since the UE has no payload datato send, the UE
transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at Py ax level.

3)  Measure the power of the transmitted signal with a measurement filter of bandwidths according to
tables 4.2.3.1.2-1 or 4.2.3.1.2-2, as applicable. The centre frequency of the filter shall be stepped in continuous
steps according to the same table. The measured power shall be recorded for each step. The measurement
period shall capture the active TSs.

4)  Repeat for applicable test frequencies, channel bandwidths and operating bands.
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Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1.1.

5.3.24.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.3.4.2 in order to show compliance.

5.3.25 Transmitter spectrum emission mask for category NB1
5.3.25.1 Method of test
5.3.25.1.1 Initial conditions

Test environment: normal, as specified in annex B.

Frequenciesto be tested: frequency ranges defined in ETSI TS 136 521-1 [1], clause K.1.1; as specified in ETSI
TS136508[2], clause 8.1.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors using only main UE Tx/Rx antenna.
2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 8.1.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.4.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.1F.4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5.
NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
be found in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
5.3.25.12 Procedure

1)  SSsendsuplink scheduling information via NPDCCH DCI format NO for C_ RNTI to schedule the UL RMC
according to ETSI TS 136 521-1 [1], table 6.6.2.1F.4.1-1. Since the UE has no payload data to send, the UE
transmits uplink MAC padding bits on the UL RMC (UE should be already transmitting P, ax after Initial

Conditions setting).

2)  Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in ETSI TS 136 521-1 [1], table 6.2.3F.5-1. The
measurement duration is at least one sub-frame (1 ms) for 15 kHz channel spacing, and at least a2 ms dot
(excluding the 2 304Ts gap when UE is not transmitting) respectively for the 3,75 kHz channel spacing.

3) Measure the power of the transmitted signal with a measurement filter of bandwidths according to
table 4.2.3.5.2-1, as applicable. The centre frequency of the filter shall be stepped in continuous steps
according to the same table. The measured power shall be recorded for each step. The measurement period
shall capture the active TSs.

NOTE: For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with
different UL sub-carrier spacing, the SS rel eases the connection through State 3A-NB and finally ensures
that the UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5
using the appropriate UL subcarrier spacing in Random Access Response message.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1.

5.3.25.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.3.5.2 in order to show compliance.
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5.3.2.6 Transmitter spectrum emission mask for UE category 0
5.3.2.6.1 Method of test
5.3.2.6.1.1 Initial conditions

Sameinitial conditionsasin clause 5.3.2.1.1.1 with following exceptions:
- Instead of clause 6.6.2.1.4.1in ETSI TS 136 521-1 [1] - useclause 6.6.2.1E.4.1in ETSI TS 136 521-1[1].

- Connect SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.3 using only
main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.2.6.1.2 Procedure
Same test procedure as in clause 5.3.2.1.1.2 with following exception:

- Instead of table 6.6.2.1.4.1-1in ETSI TS 136 521-1 [1] - usetable 6.6.2.1E.4.1-1in ETS TS 136 521-1 [1].
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1E.

5.3.2.6.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.3.1.2 in order to show compliance.

5.3.2.7 Transmitter spectrum emission mask for UE category M1
53.2.7.1 Method of test
5.3.2.7.11 Initial conditions

Test environment: normal, as specified in annex B.
Fregquencies to be tested: low range, mid-range and high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidthsto be tested: lowest, 5 MHz, 10 MHz and 15 MHz channel bandwidth as defined in ETSI
TS 136 508 [2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.3 using
only main UE Tx/Rx antenna.

2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.1EA .4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 3A-RF-CE according to ETSI TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.2.7.1.2 Procedure

1) SSsendsuplink scheduling information viaPDCCH DCI format 6-0A for C_RNTI to schedule the UL RMC
according to ETSI TS 136 521-1 [1], table 6.6.2.1EA.4.1-1. Since the UE has no payload data to send, the UE
transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at Py ax level.

3) Measure the power of the transmitted signal with a measurement filter of bandwidths according to
tables 4.2.3.1.2-1 and 4.2.3.1.2-3, as applicable. The centre frequency of the filter shall be stepped in
continuous steps according to the same table. The measured power shall be recorded for each step. The
measurement period shall capture the active TSs.

4)  Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.1EA.

5.3.2.7.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.3.1.2 in order to show compliance.

5.3.3  Transmitter Spurious Emissions

5.3.3.1 Transmitter spurious emissions for Single Carrier
5.3.3.1.1 Method of test
5.3.3.1.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
Frequenciesto be tested: low range, mid-range, high range; see ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidth to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2].
Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETS| TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.3.1.4.1.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.3.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 6.6.3.1.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously Up power control commands in the uplink scheduling information to the UE until the UE
transmits at Py ax level.
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3)  For each applicable requirement in tables from 4.2.4.1.2-2 to 4.2.4.1.2-6; measure the power of the transmitted
signal with a measurement filter of bandwidths. The centre frequency of the filter shall be stepped in
contiguous steps according to the tables. The measured power shall be verified for each step. The measurement
period shall capture the active time slots.

4) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clauses 6.6.3.1, 6.6.3.2 and 6.6.3.3.

5.3.3.1.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.4.1.2 in order to show compliance.

5.3.3.2 Transmitter spurious emissions for intra-band contiguous Carrier Aggregation
(DL CA and UL CA)

5.3.3.2.1 Method of test

5.3.3.21.1 Initial conditions
Test environment: normal; as specified in annex B.
Frequencies to be tested: low range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg agg): lowest Ngg agg, highest Ngg a9 as specified in ETSI TS 136 521-1 [1],
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2)  The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.3.1A.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.3.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) TheSSshall configure SCC asper ETSI TS 136 508 [2], clause 5.2A .4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_ RNTI to
schedule the UL RMC according to table 6.6.3.1A.1.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py ax level.
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6) For each applicable requirement in tables from 4.2.4.2.2-2 to 4.2.4.2.2-7; measure the power of the transmitted
signal with a measurement filter of bandwidths for each component carrier. The centre frequency of the filter
shall be stepped in contiguous steps according to the tables. The measured power shall be verified for each
step. The measurement period shall capture the active time slots.

7)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.

Details of the test method can be found in ETSI TS 136 521-1 [1], clauses 6.6.3.1A.1 and 6.6.3.2A.1.

5.3.3.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.2.2 in order to show compliance.

5.3.3.2A Transmitter spurious emissions for inter-band Carrier Aggregation
(DL CA and UL CA)

5.3.3.2A.1 Method of test

5.3.3.2A.1.1 Initial conditions
Test environment: normal; as specified in annex B.

Frequencies to be tested: low range for PCC and SCC, high range for PCC and SCC; as specified in ETS
TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg agg): lowest Ngg agg, highest Ngg a9 as specified in ETSI TS 136 521-1 [1],
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2)  The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.3.1A.2.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.3.2A.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) TheSSshall configure SCC asper ETSI TS 136 508 [2], clause 5.2A .4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_ RNTI to
schedule the UL RMC according to table 6.6.3.1A.2.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py ax level.
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6) For each applicable requirement in table 4.2.4.2.2-3A; measure the power of the transmitted signal with a
measurement filter of bandwidths for each component carrier. The centre frequency of the filter shall be
stepped in contiguous steps according to the tables. The measured power shall be verified for each step. The
measurement period shall capture the active time dots.

7)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.

Details of the test method can be found in ETSI TS 136 521-1 [1], clauses 6.6.3.1A.2 and 6.6.3.2A.2.

5.3.3.2A.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.2.2 in order to show compliance.

5.3.3.3 Transmitter spurious emissions for UL-MIMO
5.3.3.3.1 Method of test
5.3.3.3.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
Frequenciesto be tested: low range, mid-range, high range; see ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidth to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2].
Uplink/Downlink configurations:. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.3B.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.3.3.1.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 6.6.3B.1.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously Up power control commands in the uplink scheduling information to the UE until the UE
transmits at Py ax level.

3) For each applicable requirement in tables 4.2.4.1.2-2 and 4.2.4.1.2-3, measure the power of the transmitted
signal with a measurement filter of bandwidths. The centre frequency of the filter shall be stepped in
contiguous steps according to the tables. The measured power shall be verified for each step. The measurement
period shall capture the active time slots.

4) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clauses 6.6.3B.1 and 6.6.3B.2.
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5.3.3.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.3.2 in order to show compliance.

5.3.34 Transmitter spurious emissions for Multi-Cluster PUSCH within a component
carrier

53.34.1 Method of test

5.3.34.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
Frequencies to be tested: low range, mid-range, high range; see ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidth to be tested: Highest channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clausesH.1 and H.3.0.

4)  The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.3.1 1.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.3.4.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 6.6.3.1_1.4.1-1. Since the UE has no
payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously Up power control commands in the uplink scheduling information to the UE until the UE
transmits at Py, ax level.

3) For the requirementsin table 4.2.4.1.2-2, measure the power of the transmitted signal with a measurement
filter of bandwidths. The centre frequency of the filter shall be stepped in contiguous steps according to the
tables. The measured power shall be verified for each step. The measurement period shall capture the active
time slots.

4)  Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.3.1.1.

5.3.34.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.4.2 in order to show compliance.
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5.3.35 Transmitter spurious emissions for category NB1
5.3.35.1 Method of test
5.3.35.1.1 Initial conditions

Test Environment: normal, as specified in annex B.

Frequenciesto be tested: Frequency ranges defined in ETSI TS 136 521-1 [1], clause K.1.2, see ETSI TS 136 508 [2],
clause 8.1.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:

1)
2)
3)

4)

5)
6)

Connect the SSto the UE antenna connectors using only main UE Tx/Rx antenna.
The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 8.1.4.3.

Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clausesH.1.1 and H.4.0.

The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.3F.1.4.1 and
clause 6.6.3F.2.4.1.

Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
Ensure the UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can

befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.35.1.2 Procedure

1)

2)

SS sends uplink scheduling information via NPDCCH DCI format NO for C_RNTI to schedule the UL RMC
according to ETSI TS 136 521-1 [1], table 6.6.3F.1.4.1-1 or table 6.6.3F.2.4.1-1 (co-existence) and with the
scheduling pattern according to ETSI TS 136 521-1 [1], clause A.2. Since the UE has no payload and no
loopback data to send, the UE transmits uplink MAC padding bits on the UL RMC (UE should be already
transmitting P ax after Initial Conditions setting).

For each applicable requirement in tables 4.2.4.5.2-1 and 4.2.4.5.2-2, measure the power of the transmitted
signa with a measurement filter of bandwidths. The centre frequency of the filter shall be stepped in
contiguous steps according to the tables. The measured power shall be verified for each step. The measurement
period shall capture the active time slots.

NOTE: For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with

different UL sub-carrier spacing, the SS releases the connection through State 3A-NB and finally ensures
that the UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5
using the appropriate UL subcarrier spacing in Random Access Response message.

Details of the test method can be found in ETSI TS 136 521-1 [1], clauses 6.6.3F.1 and 6.6.3F.2.

5.3.3.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.5.2 in order to show compliance.
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5.3.3.6 Transmitter spurious emissions for UE category O
5.3.3.6.1 Method of test
5.3.3.6.1.1 Initial conditions

Sameinitial conditionsasin clause 5.3.3.1.1.1 with following exceptions for HD-FDD:

- Instead of clause 6.6.3.1.4.1in ETSI TS 136 521-1 [1] - use clauses 6.6.3E.1.4.1 or 6.6.3E.2.4.1in ETS
TS 136 521-1[1], as applicable.

- Connect SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.3 using only
main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.3.6.1.2 Procedure
Same test procedure asin clause 5.3.3.1.1.2 with following exception for HD-FDD:
- In step 3), dotswith transient periods are not under test. Half-duplex guard subframes are not under test.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.3E.

5.3.3.6.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.1.2 in order to show compliance.

5.3.3.7 Transmitter spurious emissions for UE category M1
5.3.3.7.1 Method of test
5.3.3.7.11 Initial conditions

Test Environment: normal, as specified in annex B.
Frequencies to be tested: low range, mid-range, high range; see ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidth to be tested:
- for general requirements. lowest channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1; or

- for operating band specific requirements to protected bands: lowest, 5 MHz and highest channel bandwidths as
defined in ETSI TS 136 508 [2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:

1) Connect SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.7 using only
main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4)  The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], use
clauses 6.6.3EA.1.4.1 or 6.6.3EA.2.4.1, as applicable.

5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.

6) Ensurethe UE isin State 3A-RF-CE according to ETSI TS 136 508 [2], clause 5.2A.2AA.
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NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.3.7.1.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process viaMPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC according to ETSI TS 136 521-1 [1], use tables 6.6.3EA.1.4.1-1 or
6.6.3EA.2.4.1-1, as applicable. Since the UE has ho payload data to send, the UE transmits uplink MAC
padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at Py ax level.

3)  For each applicable requirement in tables from 4.2.4.1.2-2 to 4.2.4.1.2-4 measure the power of the transmitted
signal with a measurement filter of bandwidths. The centre frequency of the filter shall be stepped in
contiguous steps according to the tables. The measured power shall be verified for each step. The measurement
period shall capture the active time slots.

4) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.3EA.

5.3.3.7.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.4.1.2 in order to show compliance.

5.3.4  Transmitter Minimum Output Power

5.34.1 Transmitter minimum output power for Single Carrier
534.1.1 Method of test
534.111 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Frequencies to be tested: low range, mid-range and high range; see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz and highest channel bandwidth, as specified in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.3.2.4.1.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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534.1.1.2 Procedure

1) SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 6.3.2.4.1-1. Since the UE has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuous uplink power control "down" commands in the uplink scheduling information to the UE to
ensure that the UE transmits at its minimum output power.

3) Measure the mean power of the UE in the associated measurement bandwidth specified in table 4.2.5.1.2-1 for
the specific channel bandwidth under test. The period of measurement shall be the continuous duration of one
sub-frame (1 ms). For TDD dots with transient periods are not under test.

4) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.3.2.

5.3.4.1.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.5.1.2 in order to show compliance.

5.34.2 Transmitter minimum output power for intra-band contiguous Carrier
Aggregation (DL CA and UL CA)

5.34.21 Method of test

5.34.21.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Frequencies to be tested: low range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg aqq): I0West N agq highest Ngg o4, as specified in ETSI TS 136 521-1 [1],
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors.
2)  The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.3.2A.1.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.34.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) The SSshal configure SCC asper ETSI TS 136 508 [2], clause 5.2A .4.

3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.
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4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to table 6.3.2A.1.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback datato send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuously uplink power control "down" commandsin every uplink scheduling information to the UE
to ensure that the UE transmits at its minimum output power.

6) Measure the mean transmitted power of each component carrier in the CA configuration of the radio access
mode. The period of measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD
slots with transient periods are not under test.

7)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.3.2A.1.

5.3.4.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.5.2.2 in order to show compliance.

5.3.4.2A Transmitter minimum output power for inter-band Carrier Aggregation (DL CA

and UL CA)
5.3.4.2A.1 Method of test
5.34.2A.1.1 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Frequencies to be tested: low range for PCC and SCC, high range for PCC and SCC; as specified in ETS
TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg aqq): I0West N agq highest Ngg o4, as specified in ETSI TS 136 521-1 [1],
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0
and uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.3.2A.2.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.4.2A.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.

3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.
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4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to table 6.3.2A.2.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback datato send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuously uplink power control "down" commandsin every uplink scheduling information to the UE
to ensure that the UE transmits at its minimum output power.

6) Measure the mean transmitted power of each component carrier in the CA configuration of the radio access
mode. The period of measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD
slots with transient periods are not under test.

7)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.3.2A.2.

5.3.4.2A.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.5.2.2 in order to show compliance.

5.34.3 Transmitter minimum output power for UL-MIMO
53431 Method of test
534311 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Frequenciesto be tested: low range, mid-range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.3.2B.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.4.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to table 6.3.2B.1.4.1-1 of ETSI TS 136 521-1 [1]. Since the UE has no
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuoudly uplink power control "down" commands in the uplink scheduling information to the UE to
ensure that the UE transmits at its minimum output power.

3) Measure the sum of mean power of the UE at each UE antenna connector in the associated measurement
bandwidth specified in table 4.2.5.3.2-1 for the specific channel bandwidth under test. The period of
measurement shall be the continuous duration of one sub-frame (1 ms). For TDD slots with transient periods
are not under test.
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4)  Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.3.2B.

5.3.4.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.5.3.2 in order to show compliance.

5.34.4 Transmitter minimum output power for category NB1
534.4.1 Method of test
534411 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Frequenciesto be tested: frequency ranges defined in ETSI TS 136 521-1 [1], clause K.1.1, see ETSI TS 136 508 [2],
clause 8.1.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors using only the main UE Tx/Rx antenna.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 8.1.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4)  The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.3.2F.4.1.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 2A-NB with CP CloT Optimization accordingto ETSI TS 136 508 [2], clause 8.1.5.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.34.4.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process viaNPDCCH DCI format NO for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 6.3.2F.4.1-1. Since the UE has
no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2) Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of
measurement shall be at |east the continuous duration of one sub-frame (1 ms) for sub-carrier spacing of
15 kHz or one dlot (2 ms) excluding the 2 304Ts gap when UE is not transmitting for sub-carrier spacing of
3,75 kHz. Half-duplex guard subframes are not under test.

NOTE: For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with
different UL sub-carrier spacing, the SS releases the connection through State 3A-NB and finally ensures
that the UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5
using the appropriate UL subcarrier spacing in Random Access Response message.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.3.2.

5.3.4.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.5.4.2 in order to show compliance.
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5.345 Transmitter minimum output power for UE category 0
5.3.45.1 Method of test
534511 Initial conditions

Sameinitial conditionsasin clause 5.3.4.1.1.1 with following exceptions:
- Instead of clause 6.3.2.4.1in ETSI TS 136 521-1 [1] = useclause 6.3.2E.4.1in ETSI TS 136 521-1 [1].

- Connect SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.3 using only
main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.451.2 Procedure
Sametest procedure asin clause 5.3.4.1.1.2 with the following exception for HD-FDD:
- In step 3), slots with transient periods are not under test. Half-duplex guard subframes are not under test.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.3.2E.

5.3.45.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.5.1.2 in order to show compliance.

5.3.4.6 Transmitter minimum output power for UE category M1
5.3.4.6.1 Method of test
5.34.6.1.1 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Fregquencies to be tested: low range, mid-range and high range; see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: 5 MHz channel bandwidth, as specified in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations:. as specified in ETSI TS 136 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.3 using
only main UE Tx/Rx antenna.

2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETS| TS 136 521-1 [1], clause 6.3.2EA .4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 3A-RF-CE according to ETSI TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.34.6.1.2 Procedure

1) SSsends uplink scheduling information for each UL HARQ process via MPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 6.3.2EA.4.1-1. Since the UE has
no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuous uplink power control "down" commands in the uplink scheduling information to the UE to
ensure that the UE transmits at its minimum output power.

3) Measure the mean power of the UE in the associated measurement bandwidth specified in table 4.2.5.1.2-1 for
the specific channel bandwidth under test. The period of measurement shall be the continuous duration of one
sub-frame (1 ms). For TDD dlots with transient periods are not under test. For HD-FDD sl ots with transient
periods and Half-duplex guard subframe are not under test.

4) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.3.2EA.

5.3.4.6.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.5.1.2 in order to show compliance.

5.3.5 Receiver Adjacent Channel Selectivity (ACS)

5.35.1 Receiver Adjacent Channel Selectivity (ACS) for Single Carrier
53511 Method of test
535111 Initial conditions

Test Environment: normal, as specified in annex B.
Frequencies to be tested: mid-range see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidth to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS and interfering source to the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 and
uplink signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], table 7.5.4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.35.1.1.2 Procedure

1) SStransmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1 [1], table 7.5.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.5.4.1-1. Since the UE has no payload data
to send, the UE transmits uplink MAC padding bits on the UL RMC.
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3)  Setthe Downlink signal level to the value as defined in table 4.2.6.1.2-2 (Case 1). Send Uplink power control
commandsto the UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is
within +0, -3,4 dB of the target level in table 4.2.6.1.2-2 (Case 1) for carrier frequency f < 3,0 GHz or within
+0, -4,0 dB of the target level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
Throughput measurement (obtain correct UE output power as specified in ETSI TS 136 521-1 [1],
table 7.5.3-2).

4)  Setthe Interferer signal level to the value as defined in table 4.2.6.1.2-2 (Case 1) and frequency below the
wanted signal, using a modulated interferer asdefined in ETSI TS 136 521-1 [1], annex D.

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

6) Setthe Downlink signal level to the value as defined in table 4.2.6.1.2-3 (Case 2). Send Uplink power control
commands to the UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is
within +0, -3,4 dB of the target level in table 4.2.6.1.2-3 (Case 2) for carrier frequency f < 3,0 GHz or within
+0, -4,0 dB of the target level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
throughput measurement (obtain correct UE output power as specified in ETSI TS 136 521-1 [1], table 7.5.3-3.

7)  SettheInterferer signal level to the value as defined in table 4.2.6.1.2-3 (Case 2) and frequency below the
wanted signal, using a modulated interferer asdefined in ETSI TS 136 521-1 [1], annex D.

8) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS 136 521-1[1], annex G.

9) Repeat for applicable channel bandwidthsin both Case 1 and Case 2.
10) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.5.

5.3.5.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.6.1.2 in order to show compliance.

5.3.5.2 Receiver Adjacent Channel Selectivity (ACS) for Carrier Aggregation in
DL-only bands

5.3.5.2.1 Method of test

5.35.2.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
Frequenciesto be tested: mid-range see ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidith to be tested: Highest Ngg 444 for PCC and SCC.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS and interfering source to the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) TheUL and DL Reference Measurement channels are set according to ETS| TS 136 521-1 [1],
table 7.5A.3.4.1-1.

5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.
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NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can

be found in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.5.2.1.2 Procedure

1)

2)
3)
4)

5)

6)

7)

8)

9)
10)

11)

12)

13)

Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 for all downlink physical
channels.

The SS shall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.
SS activates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETS
TS 136 521-1[1], table 7.5A.3.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on the
DL RMC.

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.5A.3.4.1-1 on PCC. Since the UE has nho
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Set the Downlink signal level for PCC and SCC to the value as defined in table 4.2.6.1.2-2 (Case 1), or
table 4.2.6.2.2-2 for operating band 46. Send Uplink power control commands to the UE (less or equal to 1 dB
step size should be used), to ensure that the UE output power is within +0, -3,4 dB of the target level in

table 4.2.6.1.2-2 (Case 1) for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level for carrier
frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the Throughput measurement.
Set the Interferer signal level to the value as defined in table 4.2.6.1.2-2 (Case 1), or table 4.2.6.2.2-2 for

operating band 46, and frequency below the wanted signal, using a modulated interferer bandwidth as defined
in ETSI TS 136 521-1 [1], annex D.

Measure the average throughput of SCC for a duration sufficient to achieve statistical significance according
to ETSI TS 136 521-1[1], clause G.2.

Repeat steps from 6 to 8, using an interfering signal above the wanted signal in Case 1 at step 7).

Set the Downlink signal level for PCC and SCC to the value as defined in table 4.2.6.1.2-3 (Case 2), or
table 4.2.6.2.2-3 for operating band 46. Send Uplink power control commands to the UE (less or equal to 1 dB
step size should be used), to ensure that the UE output power is within +0, -3,4 dB of the target level in

table 4.2.6.1.2-3 (Case 2) for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level for carrier
frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the Throughput measurement.

Set the Interferer signal level to the value as defined in table 4.2.6.1.2-3 (Case 2), or table 4.2.6.2.2-3 for
operating band 46, and frequency below the wanted signal, using a modulated interferer bandwidth as defined
in ETSI TS 136 521-1 [1], annex D.

M easure the average throughput of SCC for a duration sufficient to achieve statistical significance according
to clause G.2 of ETSI TS 136 521-1[1].

Repeat steps from 10 to 12, using an interfering signal above the wanted signal in Case 2 at step 11).

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.5.

5.3.5.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.6.2.2 in order to show compliance.
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5.3.5.3 Receiver Adjacent Channel Selectivity (ACS) for category NB1
5.3.5.3.1 Method of test
5.3.5.31.1 Initial conditions

Test Environment: normal, as specified in annex B.

Frequenciesto be tested: Frequency ranges defined in ETSI TS 136 521-1 [1], clause K.1.1, see ETSI TS 136 508 [2],
clause 8.1.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:

1)

2)
3)

4)
5)
6)

Connect the SS to the UE antenna connectors using only the main UE Tx/Rx antenna, and noting that the
interference can be either GSM or E-UTRA.

The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 8.1.4.3.

Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.2 and
NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

The DL Reference Measurement channel is set according to ETSI TS 136 521-1 [1], table 7.5F.4.1-1.
Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.

Ensure the UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5.
Message contents are defined according to ETSI TS 136 521-1 [1], clause 7.5F.4.3.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can

be found in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.5.3.1.2 Procedure

1)

2)
3)

4)

5)
6)
7)

8)

9)
10)
11)

SS transmits NPDSCH viaNPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to ETS
TS 136 521-1[1], table 7.5F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will
send HARQ feedback based on information contained in DCI format N1.

Set the Downlink signal level to the value defined for ACS1, GSM in table 4.2.6.3.2-1.

Set the Interferer signal level to the value defined for ACS1, GSM in table 4.2.6.3.2-1, with frequency below
the wanted signal according to table 4.2.6.3.2-1, using a modulated interferer bandwidth as defined in ETSI
TS136521-1[1], clause D.2.

M easure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

Repeat steps 2) to 4), using an interfering signal above the wanted signal at step 3).
Set the Downlink signal level to the value defined for ACSL, E-UTRA intable 4.2.6.3.2-1.

Set the Interferer signal level to the value defined for ACSL, E-UTRA in table 4.2.6.3.2-1, with frequency
below the wanted signal according to table 4.2.6.3.2-1, using a modul ated interferer bandwidth as defined in
ETSI TS 136 521-1[1], clause D.2.

Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS 136 521-1[1], clause G.2.

Repeat steps 6) to 8), using an interfering signal above the wanted signal at step 7).
Release the connection through State 3A-NB.

Modify system information elements according to ETSI TS 136 521-1 [1], table 7.5F.4.3-1 and notify the UE
via paging message with SytemlnformationM odification included.
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12) Ensurethe UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5
using the new UL power control setting.

13) SStransmits NPDSCH viaNPDCCH DCI format N1 for C_RNTI to transmit the DL RM C according to ETS
TS 136 521-1 [1], table 7.5F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will
send HARQ feedback based on information contained in DCI format N1.

14) Set the Downlink signal level to the value defined for ACS2, GSM in table 4.2.6.3.2-1. For steps 14 to 17 and
18 to 21, use message contents with the exceptions defined in ETSI TS 136 521-1 [1], table 7.5F.4.3-1.

15) Set the Interferer signal level to the value defined for ACS2, GSM in table 4.2.6.3.2-1, with frequency below
the wanted signal according to table 4.2.6.3.2-1, using a modul ated interferer of 5 MHz bandwidth as defined
in ETS| TS 136 521-1 [1], clause D.2.

16) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS 136 521-1[1], clause G.2.

17) Repeat steps 14 to 16, using an interfering signal above the wanted signal in step 15).
18) Set the Downlink signal level to the value defined for ACS2, E-UTRA according to table 4.2.6.3.2-1.

19) Set the Interferer signal level to the value defined for ACS2, E-UTRA in table 4.2.6.3.2-1, with frequency
below the wanted signal according to table 4.2.6.3.2-1, using a modulated interferer of 5 MHz bandwidth as
defined in ETS| TS 136 521-1 [1], clause D.2.

20) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS 136 521-1[1], clause G.2.

21) Repeat steps 18 to 20, using an interfering signal above the wanted signal at step 19).
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.5F.4.

5.3.5.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.6.2.2 in order to show compliance.

5.354 Receiver Adjacent Channel Selectivity (ACS) for UE category 0
5.3.5.4.1 Method of test
535411 Initial conditions

Sameinitial conditionsasin clause 5.3.5.1.1.1 with the following exceptions:
- Instead of table 7.5.4.1-1in ETSI TS 136 521-1 [1] - usetable 7.5E.4.1-1in ETS| TS 136 521-1 [1].

- Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.4 using
only main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.5.4.1.2 Procedure
Same test procedure asin clause 5.3.5.1.1.2.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.5E.

5.3.5.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.6.1.2 in order to show compliance.
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5.3.5.5 Receiver Adjacent Channel Selectivity (ACS) for UE category M1
5.3.55.1 Method of test
535511 Initial conditions

Test Environment: normal, as specified in annex B.
Frequencies to be tested: mid-range see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidth to be tested: 1,4 MHz, 3 MHz and 5 MHz channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.4 using
only main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETS| TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 and
uplink signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1],
table 7.5EA.4.1-1.

5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF-CE according to ETS| TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.35.5.1.2 Procedure

1) SStransmits PDSCH via M-PDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to
ETSI TS 136 521-1 [1], table 7.5EA.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via M-PDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.5EA.4.1-1. Since the UE has
no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Setthe Downlink signal level to the value as defined in table 4.2.6.1.2-2 (Case 1). Send Uplink power control
commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is
within +0, -3,4 dB of the target level in table 4.2.6.1.2-2 (Case 1) for carrier frequency f < 3,0 GHz or within
+0, -4,0 dB of the target level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
Throughput measurement.

4)  Setthe Interferer signal level to the value as defined in table 4.2.6.1.2-2 (Case 1) and frequency below the
wanted signal, using a modulated interferer asdefined in ETSI TS 136 521-1 [1], annex D.

5)  Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

6) Setthe Downlink signal level to the value as defined in table 4.2.6.1.2-3 (Case 2). Send Uplink power control
commands to the UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is
within +0, -3,4 dB of the target level in table 4.2.6.1.2-3 (Case 2) for carrier frequency f < 3,0 GHz or within
+0, -4,0 dB of the target level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
throughput measurement.

7)  Setthelnterferer signal level to the value as defined in table 4.2.6.1.2-3 (Case 2) and frequency below the
wanted signal, using a modulated interferer as defined in ETSI TS 136 521-1 [1], annex D.

8) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS 136 521-1[1], clause G.2.
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9)  Repeat for applicable channel bandwidths in both Case 1 and Case 2.
10) Repeat for applicable test frequencies, channel bandwidths and operating bands.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.5EA.

5.3.5.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.6.1.2 in order to show compliance.

5.3.6 Receiver Blocking Characteristics

5.3.6.1 Receiver Blocking Characteristics for Single Carrier
5.3.6.1.1 Method of test
5.3.6.1.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
For In-band blocking, the frequencies to be tested are mid-range as defined in ETSI TS 136 508 [2], clause 4.3.1.

For out-of-band blocking, the frequency to be tested islow or high range as defined in ETSI TS 136 508 [2],
clause 4.3.1.

For Narrow-band blocking, the frequencies to be tested are mid-range as defined in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidth to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1. Range 3 of out-of-band blocking is tested only with the highest bandwidth.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 and
uplink signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1],
table 7.6.1.4.1-1, or table 7.6.2.4.1-1, or table 7.6.2.4.1-1 as applicable.

5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.6.1.1.2 In-Band Procedure

1) SStransmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.6.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.1.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the parameters of the signal generator for an interfering signal below the wanted signal in Case 1 according
totables4.2.7.1.2-1 and 4.2.7.1.2-2.
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Set the downlink signal level according to the table 4.2.7.1.2-1. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power iswithin +0, -3,4 dB of
the target level in table 4.2.7.1.2-1 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].

Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

Repeat steps from 3 to 5, using an interfering signal above the wanted signal in Case 1 at step 3).

Repeat steps from 3 to 6, using interfering signalsin Case 2 at steps 3) and 6). The ranges of case 2 are
covered in steps equal to the interferer bandwidth. The test frequencies are chosen in analogy to ETSI
TS 136 521-1[1], table 7.6.1.4.2-1.

Repeat for applicable test frequencies, channel bandwidths and operating bands.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.1.

5.3.6.1.1.3 Out-Of-Band Procedure

1) SStransmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.6.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.2.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Setthe parameters of the CW signal generator for an interfering signal according to table 4.2.7.1.2-4. The
frequency step sizeis1 MHz.

4)  Set the downlink signal level according to the table 4.2.7.1.2-3. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is within +0, -3,4 dB of
the target level in table 4.2.7.1.2-3 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

6) Fortable4.2.7.1.2-4 record the frequencies for which the throughput does not meet the requirements.

7)  Repeat for applicable test frequencies, channel bandwidths and operating bands.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.2.

5.3.6.1.1.4 Narrow-Band Procedure

1) SStransmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.6.3.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.3.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the parameters of the CW signal generator for an interfering signal below the wanted signal according to
table 4.2.7.1.2-5.

4)  Set the downlink signal level according to the table 4.2.7.1.2-5. Send uplink power control commands to the

UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is within +0, -3,4 dB of
the target level in table 4.2.7.1.2-5 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].
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5)  Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

6) Repeat stepsfrom 3 to 5, using an interfering signal above the wanted signal at step 3).

7)  Repeat for applicable test frequencies, channel bandwidths and operating bands.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.3.

5.3.6.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.7.1.2 in order to show compliance.

5.3.6.2 Receiver Blocking Characteristics for Carrier Aggregation in DL-only bands
5.3.6.2.1 Method of test
5.3.6.2.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
Frequencies to be tested: mid-range see ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidith to be tested: Highest Ngg 4, for PCC and SCC.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 and
uplink signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1],
table 7.6.1A.3.4.1-1 for in-band blocking and table 7.6.2A.3.4.1-1 for out-of-band blocking and
table 7.6.3A.3.4.1-1 for narrow-band blocking.

5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.6.2.1.2 In-Band Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.2 for al downlink physical
channels except PHICH.

2) TheSSshal configure SCC asper ETSI TS 136 508 [2], clause 5.2A .4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SStransmits PDSCH viaPDCCH DCI format 1A for C_RNTI to transmit the DL RM C according to ETSI
TS 136 521-1[1], table 7.6.1A.3.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on
the DL RMC.

5)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.6.1A.3.4.1-1 on PCC. Since the UE has no
payload datato send, the UE transmits uplink MAC padding bits on the UL RMC.
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Set the parameters of the signal generator for an interfering signal below the SCC in Case 1 according to
tables4.2.7.1.2-1 and 4.2.7.2.2-1, or 4.2.7.1.2-1 and 4.2.7.2.2-1 for operating bands without uplink band (as
noted in table 1-1), or 4.2.7.2.2-1a and 4.2.7.2.2-1b for operating band 46 without uplink band.

Set the downlink signal level according to thetable 4.2.7.1.2-1 or table 4.2.7.2.2-1afor operating band 46.
Send uplink power control commands to the UE (less or equal to 1 dB step size should be used), to ensure that
the UE output power iswithin +0, -3,4 dB of the target level intable 4.2.7.1.2-1 or table 4.2.7.2.2-1afor

operating band 46 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level for carrier
frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement.

M easure the average throughput of SCC for a duration sufficient to achieve statistical significance according
to clause G.2 of ETSI TS 136 521-1[1].

Repeat steps from 6 to 8, using an interfering signal above the SCC in Case 1 at step 6).

Repeat steps from 6 to 9, using interfering signalsin Case 2 at steps 6) and 9). The ranges of case 2 are
covered in steps equal to the interferer bandwidth. The test frequencies are chosen in analogy to ETSI
TS136521-1[1], table 7.6.1.4.2-1.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.1A.3.

5.3.6.2.1.3 Out-Of-Band Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.2 for al downlink physical
channels except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A .4.

3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SStransmits PDSCH viaPDCCH DCI format 1A for C_RNTI to transmit the DL RM C according to ETSI
TS 136 521-1[1], table 7.6.2A.3.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on
the DL RMC.

5)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.6.2A.3.4.1-1 on PCC. Since the UE has no
payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

6) Set the parameters of the signal generator for an interfering signal below the SCC's operating band according
to table 4.2.7.2.2-2 or table 4.2.7.2.2-2a for operating band 46. The frequency step sizeis 1 MHz.

7)  Set the downlink signal level according to the table 4.2.7.1.2-3 for both carriers. Send uplink power control
commands to the UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is
within +0, -3,4 dB of the target level in table 4.2.7.1.2-3 for carrier frequency f < 3,0 GHz or within +0,

-4,0 dB of the target level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
throughput measurement.

8) Measure the average throughput of SCC for a duration sufficient to achieve statistical significance according
to clause G.2 of ETSI TS 136 521-1[1].

9) Record the frequencies for which the throughput does not meet the requirements.

10) Repeat stepsfrom 6to 9, using an interfering signal above the SCC's operating band at step 6).

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.2A.3.

5.3.6.2.1.4 Narrow-Band Procedure

1)

2)

Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 for all downlink physical
channels except PHICH.

The SS shall configure SCC asper ETSI TS 136 508 [2], clause 5.2A.4.
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3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SStransmits PDSCH viaPDCCH DCI format 1A for C_RNTI to transmit the DL RM C according to ETSI
TS 136 521-1[1], table 7.6.3A.3.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on
the DL RMC.

5)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.6.3A.3.4.1-1 on PCC. Since the UE has no
payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

6)  Set the parameters of the CW signal generator for an interfering signal below the SCC according to
table 4.2.7.1.2-5.

7)  Set the downlink signal level according to the table 4.2.7.1.2-5. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power iswithin +0, -3,4 dB of

the target level in table 4.2.7.1.2-5 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement.

8) Measure the average throughput of SCC for a duration sufficient to achieve statistical significance according
to clause G.2 of ETSI TS 136 521-1[1].

9) Repeat stepsfrom 6 to 8, using an interfering signal above the SCC at step 6).
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.3A.3.

5.3.6.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.7.2.2 in order to show compliance.

5.3.6.3 Receiver Blocking Characteristics for category NB1
5.3.6.3.1 Method of test
5.3.6.3.1.1 Initial conditions

Test Environment: normal, as specified in annex B.

For both, in-band and out-of-band blocking, the frequencies to be tested are frequency ranges defined in ETS
TS 136 521-1[1], clause K.1.1 asdefined in ETS| TS 136 508 [2], clause 8.1.3.1.

Uplink/Downlink configurations; as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connector using only the main UE Tx/Rx antenna.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 8.1.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.2 and
NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4) The DL Reference Measurement channel is set according to ETSI TS 136 521-1 [1],
table 7.6.1F.4.1-1 for in-band blocking and table 7.6.2F.4.1-1 for out-of-band blocking.

5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 2A-NB with CP CloT Optimization accordingto ETSI TS 136 508 [2], clause 8.1.5.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.6.3.1.2 In-Band Procedure

1)

2)

3)

4)

5)
6)

SS transmits NPDSCH viaNPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to ETS
TS 136 521-1[1], table 7.6.1F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will
send HARQ feedback based on information contained in DCI format N1.

Set the downlink signal level according to the table 4.2.7.3.2-1.

Set the parameters of the signal generator for an interfering signal below the wanted signal in IBB1 according
totable 4.2.7.3.2-1.

M easure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

Repeat steps from 3 to 4, using an interfering signal above the wanted signal in IBB1 at step 3).

Repeat steps from 3 to 5, using interfering signalsin IBB2 at steps 3) and 5). The ranges of IBB2 are covered
in steps equal to the interferer bandwidth. The test frequencies are chosen in analogy to ETSI
TS 136 521-1[1], table 7.6.1F.4.2-1.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.1F.4.

5.3.6.3.1.3 Out-Of-Band Procedure

1)

2)

3)

4)

5)
6)

SStransmits NPDSCH viaNPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to ETS
TS 136 521-1[1], table 7.6.2F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will
send HARQ feedback based on information contained in DCI format N1.

Set the downlink signal level according to the table 4.2.7.3.2-2.

Set the parameters of the CW signal generator for an interfering signal below the wanted signal according to
table 4.2.7.3.2-2. The frequency step sizeis1 MHz.

M easure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

Record the frequencies for which the throughput does not meet the requirements.

Repeat steps from 3 to 5, using an interfering signal above the wanted signal at step 3).

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.2F.4.

5.3.6.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.7.3.2 in order to show compliance.

5.3.6.4 Receiver Blocking Characteristics for UE category O
5.3.6.4.1 Method of test
5.3.6.4.1.1 Initial conditions

Sameinitial conditionsasin clause 5.3.6.1.1.1 with the following exceptions:

Instead of table 7.6.1.4.1-1in ETSI TS 136 521-1 [1] > usetable 7.6.1E.4.1-1in ETSI TS 136 521-1 [1], or
instead of table 7.6.2.4.1-1 in ETS| TS 136 521-1 [1] - usetable 7.6.2E.4.1-1in ETSI TS 136 521-1[1], or
instead of table 7.6.3.4.1-1 in ETS| TS 136 521-1 [1] - usetable 7.6.3E.4.1-1 in ETSI TS 136 521-1[1], as
applicable.

Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A using only main UE
Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can

be found in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.6.4.1.2 In-Band Procedure
Sametest procedure asin clause 5.3.6.1.1.2.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.1E.

5.3.6.4.1.3 Out-Of-Band Procedure
Same test procedure asin clause 5.3.6.1.1.3.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.2E.

5.3.6.4.1.4 Narrow-Band Procedure
Same test procedure asin clause 5.3.6.1.1.4.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.3E.

5.3.6.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.7.1.2 in order to show compliance.

5.3.6.5 Receiver Blocking Characteristics for UE category M1
5.3.6.5.1 Method of test
5.3.6.5.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
Freguencies to be tested:
- for In-band blocking: mid-range as defined in ETSI TS 136 508 [2], clause 4.3.1; or
- for out-of-band blocking: low or high range as defined in ETSI TS 136 508 [2], clause 4.3.1;
- for Narrow-band blocking: mid-range as defined in ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidth to be tested: 5 MHz channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations:. as specified in ETSI TS 136 521-1 [1]:

1)  Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A using only main UE
Tx/Rx antenna.

2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 and
uplink signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETS| TS 136 521-1 [1],
table 7.6.1EA.4.1-1, 7.6.2EA.4.1-1 or 7.6.3EA.4.1-1, as applicable.

5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF-CE according to ETS| TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.6.5.1.2 In-Band Procedure

1)

2)

3)

4)

5)

6)
7)

8)

SStransmits PDSCH viaMPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC accordingto ETSI
TS 136 521-1 [1], table 7.6.1EA.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The SS
sends one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS136521-1[1], clauses A.5.1.1 and A.5.2.1.

SS sends uplink scheduling information for each UL HARQ process viaMPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.1EA.4.1-1. Since the UE has
no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

Set the parameters of the signal generator for an interfering signal below the wanted signal in Case 1 according
totables4.2.7.1.2-1 and 4.2.7.1.2-2.

Set the downlink signal level according to the table 4.2.7.1.2-1. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power iswithin +0, -3,4 dB of
the target level intable 4.2.7.1.2-1 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].

M easure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

Repeat steps from 3 to 5, using an interfering signal above the wanted signal in Case 1 at step 3).

Repeat steps from 3 to 6, using interfering signalsin Case 2 at steps 3) and 6). The ranges of case 2 are
covered in steps equal to the interferer bandwidth. The test frequencies are chosen in analogy to ETSI
TS 136 521-1 [1], table 7.6.1EA.4.2-1.

Repeat for applicable test frequencies, channel bandwidths and operating bands.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.1EA.

5.3.6.5.1.3 Out-Of-Band Procedure

1)

2)

3

4)

5)

6)
7)

SS transmits PDSCH viaMPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC accordingto ETSI
TS 136 521-1 [1], table 7.6.2EA.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The SS
sends one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS136521-1[1], clausesA.5.1.1 and A.5.2.1.

SS sends uplink scheduling information for each UL HARQ process viaMPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.2EA.4.1-1. Since the UE has
no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

Set the parameters of the CW signal generator for an interfering signal according to table 4.2.7.1.2-4. The
frequency step sizeis1 MHz.

Set the downlink signal level according to the table 4.2.7.1.2-3. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power iswithin +0, -3,4 dB of
the target level in table 4.2.7.1.2-3 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].

M easure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

For table 4.2.7.1.2-4 record the frequencies for which the throughput does not meet the requirements.

Repeat for applicable test frequencies, channel bandwidths and operating bands.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.2EA.
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5.3.6.5.1.4 Narrow-Band Procedure

1) SStransmits PDSCH viaMPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1 [1], table 7.6.1EA.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The SS
sends one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS136521-1[1], clauses A.5.1.1 and A.5.2.1.

2)  SSsends uplink scheduling information for each UL HARQ process via MPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.3EA.4.1-1. Since the UE has
no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the parameters of the CW signal generator for an interfering signal below the wanted signal according to
table 4.2.7.1.2-5.

4)  Set the downlink signal level according to the table 4.2.7.1.2-5. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power iswithin +0, -3,4 dB of
the target level in table 4.2.7.1.2-5 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

6) Repeat stepsfrom 3 to 5, using an interfering signal above the wanted signal at step 3).
7)  Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.6.3EA.

5.3.6.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.7.1.2 in order to show compliance.

5.3.7 Receiver Spurious Response

5.3.7.1 Receiver Spurious Response for Single Carrier
53.7.11 Method of test
53.7.1.1.1 Initial conditions

Theinitial conditions shall be the same as for those in out-of-band blocking in clause 5.3.6.1.1 in order to test spurious
responses obtained in clause 5.3.6.1.2 under the same conditions.

5.3.7.1.1.2 Procedure

1) SStransmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.6.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.2.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the parameters of the CW signal generator for an interfering signal according to table 4.2.8.1.2-2. The
spurious frequencies are taken from step 5) recordsin clause 5.3.6.1.1.2.
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4)  Set the downlink signal level according to the table 4.2.8.1.2-1. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power iswithin +0, -3,4 dB of
the target level in table 4.2.8.1.2-1 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].

5)  For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical
significance.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.7.

5.3.7.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.8.1.2 in order to show compliance.

5.3.7.2 Receiver Spurious Response for Carrier Aggregation in DL-only bands
53.7.21 Method of test
5.3.7.21.1 Initial conditions

Theinitia conditions shall be the same as for those in out-of-band blocking in clause 5.3.6.2.1.1 in order to test
spurious responses obtained in clause 5.3.6.2.1.3 under the same conditions.

5.3.7.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.2 for al downlink physical
channels except PHICH.

2) The SSshall configure SCC asper ETSI TS 136 508 [2], clause 5.2A .4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SStransmits PDSCH viaPDCCH DCI format 1A for C_RNT]I to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.6.2A.3.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on
the DL RMC.

5)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.6.2A.3.4.1-1 on PCC. Since the UE has no
payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

6) Set the parameters of the CW signal generator for an interfering signal according to table 4.2.8.1.2-2. The
spurious frequencies are taken from step 5) recordsin clause 5.3.6.2.1.3.

7)  Set the downlink signal level according to the table 4.2.8.1.2-1 for both carriers. Send uplink power control
commandsto the UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is

within +0, -3,4 dB of thetarget level intable 4.2.8.1.2-1 for carrier frequency f < 3 0 GHz or within +0,

-4,0 dB of thetarget level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
throughput measurement.

8)  For the spurious frequency, measure the average throughput on SCC for a duration sufficient to achieve
statistical significance.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.7A.3.

5.3.7.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.8.1.2 in order to show compliance.
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5.3.7.3 Receiver Spurious Response for category NB1
5.3.7.3.1 Method of test
5.3.7.31.1 Initial conditions

Theinitial conditions shall be the same as for those in out-of-band blocking in clause 5.3.6.3.1 in order to test spurious
responses obtained in clause 5.3.6.3.2 under the same conditions.

5.3.7.3.1.2 Procedure

1) SStransmits NPDSCH viaNPDCCH DCI format N1 for C_RNTI to transmit the DL RM C according to ETS
TS 136 521-1[1], table 7.6.2F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will
send HARQ feedback based on information contained in DCI format N1.

2)  Set the parameters of the CW signal generator for an interfering signal according to table 4.2.8.3.2-1. The
spurious frequencies are taken from records in the final step of test proceduresin clause 5.3.6.3.1.2.

3)  Setthedownlink signal level according to the table 4.2.8.3.2-1.

4)  For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical
significance according to ETSI TS 136 521-1 [1], clause G.2.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.7F.4.

5.3.7.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.8.3.2 in order to show compliance.

5.3.7.4 Receiver Spurious Response for UE category 0
53.7.4.1 Method of test
5.3.7.4.11 Initial conditions

Theinitial conditions shall be the same as for those in out-of-band blocking in clause 5.3.6.4.1 in order to test spurious
responses obtained in clause 5.3.6.4.2 under the same conditions.

5.3.7.4.1.2 Procedure
Same test procedure asin clause 5.3.7.1.1.2.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.7E.

5.3.7.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.8.1.2 in order to show compliance.

5.3.7.5 Receiver Spurious Response for UE category M1
53.75.1 Method of test
5.3.75.1.1 Initial conditions

Theinitial conditions shall be the same as for those in out-of-band blocking in clause 5.3.6.5.1 in order to test spurious
responses obtained in clause 5.3.6.5.2 under the same conditions.
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5.3.75.1.2 Procedure

1) SStransmits PDSCH viaMPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.6.2E.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The SS
sends one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS136521-1[1], clauses A.5.1.1 and A.5.2.1.

2)  SSsends uplink scheduling information for each UL HARQ process via MPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.6.2E.4.1-1. Since the UE has
no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the parameters of the CW signal generator for an interfering signal according to table 4.2.8.1.2-2. The
spurious frequencies are taken from step 5) recordsin clause 5.3.6.5.1.2.

4)  Set the downlink signal level according to the table 4.2.8.1.2-1. Send uplink power control commands to the
UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is within +0, -3,4 dB of
the target level in table 4.2.8.1.2-1 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level
for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement as
specified in ETSI TS 136 521-1 [1].

5)  For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical
significance.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.7EA.

5.3.7.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.8.1.2 in order to show compliance.

5.3.8 Receiver Intermodulation Characteristics

5.38.1 Receiver Intermodulation Characteristics for Single Carrier
53.8.1.1 Method of test
5.38.1.11 Initial conditions

Test Environment: normal, as specified in annex B.
Frequenciesto be tested: mid-range; see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS and interfering sources to the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.1 and uplink
signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], table 7.8.4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.8.1.1.2 Procedure

1) SStransmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.8.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.8.1.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the Downlink signal level to the value as defined in table 4.2.9.1.2-1. Send uplink power control
commandsto the UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is
within +0, -3,4 dB of the target level in table 4.2.9.1.2-1 for carrier frequency f < 3,0 GHz or within
+0, -4,0 dB of the target level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
throughput measurement as specified in ETSI TS 136 521-1[1].

4)  Setthe Interfering signal levelsto the values as defined in table 4.2.9.1.2-1, using a modul ated interferer
bandwidth as defined in annex D of ETSI TS 136 521-1 [1].

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

6) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.8.

5.3.8.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.9.1.2 in order to show compliance.

5.3.8.2 Receiver Intermodulation Characteristics for Carrier Aggregation in DL-only
bands

5.3.8.2.1 Method of test

5.3.8.2.1.1 Initial conditions

Test Environment: normal, as specified in annex B.
Frequenciesto be tested: mid-range; see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidiths to be tested: Highest Ngg 44 for PCC and SCC.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS and interfering sources to the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.1 and uplink
signals according to clauses H.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETS| TS 136 521-1 [1],
table 7.8.1A.3.4.1-1.

5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.8.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 for al downlink physical
channels except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SStransmits PDSCH viaPDCCH DCI format 2A for C_RNTI to transmit the DL RM C according to ETSI
TS 136 521-1[1], table 7.8.1A.3.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on
the DL RMC.

5)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.8.1A.3.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

6)  Set the Downlink signal level to the value as defined in table 4.2.9.1.2-1 or table 4.2.9.2.2-1 for operating band
46. Send Uplink power control commands to the UE (less or equal to 1 dB step size should be used), to ensure
that the UE output power iswithin +0, -3,4 dB of the target level intable 4.2.9.1.2-1 or table 4.2.9.2.2-1 for

operating band 46 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level for carrier
frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the Throughput measurement.

7)  Setthelnterfering signal levelsto the values as defined in table 4.2.9.1.2-1 or table 4.2.9.2.2-1 for operating
band 46, and frequency below the wanted signal, using a modulated interferer bandwidth as defined in
annex D of ETSI TS 136 521-1 [1].

8) Measure the average throughput of SCC for a duration sufficient to achieve statistical significance according
to clause G.2 of ETSI TS 136 521-1[1].

9) Repeat stepsfrom 6 to 8, using an interfering signal above the wanted signal at step 4).

5.3.8.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.9.2.2 in order to show compliance.

5.3.8.3 Receiver Intermodulation Characteristics for category NB1
5.3.8.3.1 Test requirements
5.3.8.3.1.1 Initial conditions

Test Environment: normal, as specified in annex B.

Frequenciesto be tested: Frequency ranges defined in ETSI TS 136 521-1 [1], clause K.1.1, see ETSI TS 136 508 [2],
clause 8.1.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1)  Connect the SSto the UE antenna connectors using only the main UE Tx/Rx antenna.
2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 8.1.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.2 and NPUSCH
Format 2 is used to carry ACK/NACK on the uplink.

4) The DL Reference Measurement channel is set according to ETSI TS 136 521-1 [1], table 7.8.1F.4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5.
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NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.8.3.1.2 Procedure

1) SStransmits NPDSCH viaNPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.8.1F.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will
send HARQ feedback based on information contained in DCI format N1.

2)  Setthe Downlink signal level to the value as defined in table 4.2.9.3.2-1.

3) Setthelnterfering signal levelsto the values as defined in table 4.2.9.3.2-1 and frequency below the wanted
signal, using a modulated interferer bandwidth as defined in annex D of ETSI TS 136 521-1 [1].

4)  Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

5) Repeat stepsfrom 2 to 4, using an interfering signal above the wanted signal in step 3).
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.8.1F.4.

5.3.8.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.9.3.2 in order to show compliance.

5.3.84 Receiver Intermodulation Characteristics for UE category O
5.3.8.4.1 Method of test
5.3.8.4.1.1 Initial conditions

Same initial conditionsasin clause 5.3.8.1.1.1 with the following exceptions:
- Instead of table 7.8.1.4.1-1in ETSI TS 136 521-1 [1] - usetable 7.8.1E.4.1-1in ETSI TS 136 521-1 [1].

- Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.6 using
only main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.8.4.1.2 Procedure
Same test procedure asin clause 5.3.8.1.1.2.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.8.1E.

5.3.8.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.9.1.2 in order to show compliance.

5.3.8.5 Receiver Intermodulation Characteristics for UE category M1
5.3.85.1 Method of test
5.3.85.1.1 Initial conditions

Test Environment: normal, as specified in annex B.

Frequenciesto be tested: mid-range; see ETSI TS 136 508 [2], clause 4.3.1.
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Channel bandwidths to be tested:5 MHz channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.6 using
only main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.1 and uplink
signals according to clauses H.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1],
table 7.8.1EA.4.1-1.

5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF-CE according to ETS| TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.8.5.1.2 Procedure

1) SStransmits PDSCH viaMPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to ETSI
TS136 521-1[1], table 7.8.1EA.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process viaMPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC according to ETSI TS 136 521-1 [1], table 7.8.1EA .4.1-1. Since the UE has
no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Setthe Downlink signal level to the value as defined in table 4.2.9.1.2-1. Send uplink power control
commands to the UE (less or equal to 1 dB step size should be used), to ensure that the UE output power is
within +0, -3,4 dB of the target level in table 4.2.9.1.2-1 for carrier frequency f < 3,0 GHz or within
+0, -4,0 dB of the target level for carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the
throughput measurement as specified in ETSI TS 136 521-1 [1].

4)  SettheInterfering signal levelsto the values as defined in table 4.2.9.1.2-1, using a modul ated interferer
bandwidth as defined in annex D of ETSI TS 136 521-1 [1].

5)  Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

6) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.8.1EA.

5.3.8.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.9.1.2 in order to show compliance.

5.3.9 Receiver Spurious Emissions

5.3.9.1 Receiver Spurious Emissions for Single Carrier
5.3.9.11 Method of test
5.39.111 Initial conditions

Test Environment: normal, as specified in annex B.

Fregquenciesto be tested: low range, mid-range and high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.
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Channel bandwidth to be tested: highest channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect a spectrum analyser (or other suitable test equipment) to the UE antenna connectors.
2)  The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.
3) Downlink signalsareinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1.
4) The DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 7.9.4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.39.1.1.2 Procedure

1)  Sweep the spectrum analyser (or other suitable test equipment) over afrequency range from 30 MHz to
12,75 GHz and measure the average power of the spurious emissions.

2) Repeat step 1) for all E-UTRA Rx antennas of the UE.
3) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.9.

5.3.9.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.10.1.2 in order to show compliance.

5.3.9.2 Receiver Spurious Emissions in DL-only bands
5.3.9.21 Method of test
5.3.9.211 Initial conditions

Test Environment: normal, as specified in annex B.
Fregquencies to be tested: mid-range; as specified in ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidith to be tested: Highest Npg o for PCC and SCC as defined in ETSI TS 136 508 [2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect a spectrum analyser (or other suitable test equipment) to the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.
3) Downlink signalsfor PCC are initially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1.
4) The DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 7.9A.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.9.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 for al downlink physical
channels except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SStransmits PDSCH viaPDCCH DCI format 2A for C_RNTI to transmit the DL RM C according to ETSI
TS 136 521-1 [1], table 7.9A.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on the
DL RMC.

5)  Sweep the spectrum analyser (or equivalent equipment) over a frequency range and measure the average
power of spurious emission. During measurement, SS sends no uplink scheduling information to the UE.

6) Repeat steps 1) to 5) for al E-UTRA DL-only band Rx antennas of the UE.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.9A.

5.3.9.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.10.2.2 in order to show compliance.

5.3.9.3 Receiver Spurious Emissions for UE category 0
5.3.9.3.1 Method of test
5.3.9.3.1.1 Initial conditions

Same initial conditionsasin clause 5.3.9.1.1.1 with the following exceptions:

- Instead of clause 7.9.4.1in ETSI TS 136 521-1 [1] - useclause 7.9E.4.1in ETS| TS 136 521-1 [1].

Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.8 using
only main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.9.3.1.2 Procedure
Sametest procedure asin clause 5.3.9.1.1.2.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.9E.

5.3.9.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.10.1.2 in order to show compliance.

5394 Receiver Spurious Emissions for UE category M1
53941 Method of test
5.39.4.11 Initial conditions

Test Environment: normal, as specified in annex B.
Fregquencies to be tested: low range, mid-range and high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidth to be tested: 5 MHz channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
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Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:

1) Connect a spectrum analyser (or other suitable test equipment) to the UE antenna connectors as shown in ETSI
TS 136 508 [2], annex A, figure A.7 using only main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1.

4) The DL Reference Measurement channels are set according to ETS| TS 136 521-1 [1], clause 7.9EA .4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.

6) Ensurethe UE isin State 3A-RF-CE according to ETSI TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.9.4.1.2 Procedure
Same test procedure asin clause 5.3.9.1.1.2.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.9EA.

5.3.94.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.10.1.2 in order to show compliance.

5.3.95 Receiver Spurious Emissions for UE category NB1
5.3.95.1 Method of test
5.3.951.1 Initial conditions

Test Environment: normal, as specified in annex B.
Frequenciesto be tested: low range, mid-range and high range; as specified in ETS|I TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:

1) Connect a spectrum analyser (or other suitable test equipment) to the UE antenna connectors as shown in ETSI
TS 136 508 [2], annex A, figure A.8 using only main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1.
4) The DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 7.9F.4.1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.

6) Ensurethe UEisin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5.
Message contents are defined in clause 7.9F.4.3.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.9.5.1.2 Procedure
Same test procedure asin clause 5.3.9.1.1.2.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.9F.
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5.3.9.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.10.1.2 in order to show compliance.

5.3.10 Transmitter Adjacent Channel Leakage Power Ratio

5.3.10.1 Transmitter adjacent channel leakage power ratio for Single Carrier
5.3.10.1.1 Method of test
5.3.10.1.1.1 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL and TH/VH, as specified in annex B.
Frequencies to be tested: low range, mid-range and high range; see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidth to be tested: lowest, 5 MHz, 10 MHz and highest channel bandwidth as defined in ETS
TS 136 508 [2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE to the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.0 and uplink
signal's according to clausesH.1 and H.3.0.

4)  The UL Reference Measurement channels are set accordingto ETSI TS 136 521-1 [1].
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.10.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 6.6.2.3.4.1-1. Since the UE has no payload
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuous uplink power control "up" commands in the uplink scheduling information to the UE to
ensure that the UE transmits at Py, x level.

3)  Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in tables 4.2.11.1.2-1 and 4.2.11.1.2-2. The period
of the measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD slots with
transient periods are not under test.

4) Measure the filtered mean power for E-UTRA.
5)  Measure the filtered mean power of the first E-UTRA adjacent channel.
6) Measure the RRC filtered mean power of the first and the second UTRA adjacent channel.

7)  Cdculatethe ratio of the power between the values measured in step 4) over step 5) for EEUTRA 5 k-

8) Caculatetheratio of the power between the values measured in step 4) over step 6) for UTRA ¢ r1:
UTRAACLR2:

9) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
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Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3.

5.3.10.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.11.1-2 in order to show compliance.

5.3.10.2 Transmitter adjacent channel leakage power ratio for intra-band contiguous
Carrier Aggregation (DL CA and UL CA)

5.3.10.2.1 Method of test

5.3.10.2.1.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL and TH/VH, as specified in annex B.
Frequenciesto be tested: low range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Test CC Combination setting (Ngg aqq): I0West N agq highest Ngg o4, as specified in ETSI TS 136 521-1 [1],
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.3A.1.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.10.2.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to
schedule the UL RMC according to table 6.6.2.3A.1.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.
Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuoudly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py, x level.

6) Measure the mean power over al component carriers of the UE in the CA configuration of the radio access
mode according to the test configuration, which shall meet the requirements described in tables 4.2.11.2.2-1
and 4.2.11.2.2-2. The period of the measurement shall be at least the continuous duration of one sub-frame
(1 ms). For TDD dlots with transient periods are not under test.

7)  Mesasure the rectangular filtered mean power for CA E-UTRA.
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8)  Measure the rectangular filtered mean power of the first CA E-UTRA adjacent channel on both lower and
upper side of the CA E-UTRA channel, respectively.

9) Measurethe RRC filtered mean power of the first and the second UTRA for CA adjacent channel on both
lower and upper side of the CA E-UTRA channel, respectively.

10) Calculate theratio of the power between the values measured in step 7) over step 8) for CA E-UTRA 5 ¢ -

11) Calculate the ratio of the power between the values measured in step 7) over step 9) for UTRA 5| r1.
UTRAACLR2:

12) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3A.1.

5.3.10.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.11.2.2 in order to show compliance.

5.3.10.2A  Transmitter adjacent channel leakage power ratio for inter-band Carrier
Aggregation (DL CA and UL CA)

5.3.10.2A.1 Method of test

5.3.10.2A.1.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL and TH/VH, as specified in annex B.

Freguencies to be tested: low range for PCC and SCC, high range for PCC and SCC; as specified in ETSI
TS 136 508[2], clause 4.3.1.

Test CC Combination setting (Ngg aqq): I0West N agq highest Ngg o4, as specified in ETSI TS 136 521-1 [1],
clause 5.4.2A.1 for the CA Configuration.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsfor PCC areinitialy set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.0 and
uplink signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.3A.2.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.10.2A.1.2 Procedure

1) Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 for al downlink physical
channels, except PHICH.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.
3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_ RNTI to
schedule the UL RMC according to table 6.6.2.3A.2.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC.

ETSI



130 ETSI EN 301 908-13 V13.2.1 (2022-02)
Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL
RMC.

5)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py ax level.

6) Measurethe mean power over all component carriers of the UE in the CA configuration of the radio access
mode according to the test configuration, which shall meet the requirements described in table 4.2.2.2.2-2. The
period of the measurement shall be at |east the continuous duration of one sub-frame (1 ms). For TDD dlots
with transient periods are not under test.

7) Measurethe rectangular filtered mean power for CA E-UTRA in the first band of the CA configuration.

8)  Measure the rectangular filtered mean power of the first CA E-UTRA adjacent channel on both lower and
upper side of the CA E-UTRA channel in the first band of the CA configuration, respectively.

9) Measurethe RRC filtered mean power of the first and the second UTRA adjacent channel on both lower and
upper side of the CA E-UTRA channel in the first band of the CA configuration, respectively.

10) Calculate theratio of the power between the values measured in step 7) over step 8) for CA E-UTRA 5 ¢ -

11) Calculate the ratio of the power between the values measured in step 7) over step 9) for UTRA 5| R1.
UTRAACLR2:

12) Repeat steps 6) to 11) for the second band of the CA configuration.
13) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3A.2.

5.3.10.2A.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.11.1.2 in order to show compliance.

5.3.10.3 Transmitter adjacent channel leakage power ratio for UL-MIMO
5.3.10.3.1 Method of test
5.3.10.3.1.1 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Frequenciesto be tested: low range, mid-range, high range; as specified in ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, 10 MHz and highest channel bandwidth as defined in ETS
TS 136 508 [2], clause 4.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE antenna connectors.
2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.0 and uplink
signal's according to clausesH.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.3B.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.10.3.1.2 Procedure

1) SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to table 6.6.2.3B.1.4.1-1 of ETSI TS 136 521-1 [1]. Since the UE has no
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuousdly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach Py, x level.

3) Measure the sum of the mean power at each antenna connector of UE in the channel bandwidth of the radio
access mode according to the test configuration, which shall meet the requirements described in
tables 4.2.11.3.2-1 and 4.2.11.3.2-2. The period of the measurement shall be at least the continuous duration of
one sub-frame (1 ms). For TDD dots with transient periods are not under test.

4)  Measure the rectangular filtered mean power for E-UTRA at each antenna connector of UE.

5) Measurethe rectangular filtered mean power of the first E-UTRA adjacent channel at each antenna connector
of UE.

6) Measurethe RRC filtered mean power of the first and the second UTRA adjacent channel at each antenna
connector of UE.

7) Cadculate theratio of the power between the values measured in step 4) over step 5) for E-UTRAAcLr.

8) Cadlculate theratio of the power between the values measured in step 4) over step 6) for UTRAAcLR1,
UTRAAcLR2.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3B.

5.3.10.3.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.2.11.3.2 in order to show compliance.

5.3.104 Transmitter adjacent channel leakage power ratio for Multi-Cluster PUSCH
within a component carrier

5.3.10.4.1 Method of test

5.3.10.4.1.1 Initial conditions
Test Environment: normal, TL/VL, TL/VH, TH/VL and TH/VH, as specified in annex B.
Fregquencies to be tested: low range, mid-range and high range; see ETSI TS 136 508 [2], clause 4.3.1.
Channel bandwidth to be tested: Highest channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:

1) Connect the SSto the UE to the UE antenna connectors.

2)  The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.0 and uplink
signal's according to clausesH.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.3 2.
5)  Propagation conditions are set according to ETS| TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETS| TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.10.4.1.2 Procedure

1) SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 6.6.2.3 2.4.1-1. Since the UE has no
payload datato send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuous uplink power control "up" commandsin the uplink scheduling information to the UE to
ensure that the UE transmits at Py, x level.

3)  Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in tables 4.2.11.1.2-1 and 4.2.11.1.2-2. The period
of the measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD slots with
transient periods are not under test.

4) Measure the filtered mean power for E-UTRA.
5)  Measure the filtered mean power of the first E-UTRA adjacent channel.
6) Measure the RRC filtered mean power of the first and the second UTRA adjacent channel.

7)  Cdculatethe ratio of the power between the values measured in step 4) over step 5) for EEUTRA 5 g

8) Caculatetheratio of the power between the values measured in step 4) over step 6) for UTRA ¢ r1:
UTRAACLR:

9) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3.2.

5.3.10.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.11.4.2 in order to show compliance.

5.3.10.5 Transmitter adjacent channel leakage power ratio for category NB1
5.3.10.5.1 Method of test
5.3.10.5.1.1 Initial conditions

Test Environment: normal, as specified in annex B.

Frequencies to be tested: frequency ranges defined in ETSI TS 136 521-1 [1], clause K.1.2, see ETSI TS 136 508 [2],
clause 8.1.3.1.

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:
1) Connect the SSto the UE to the UE antenna connectors using only main Tx/Rx antenna.
2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 8.1.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.0 and uplink
signals according to clausesH.1.1 and H.4.0.

4)  The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], clause 6.6.2.3F.4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 2A-NB with CP CloT Optimization accordingto ETSI TS 136 508 [2], clause 8.1.5.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.3.10.5.1.2 Procedure

1) SSsendsuplink scheduling information for the UL HARQ process viaNPDCCH DCI format NO for C_RNTI
to schedule the UL RMC according to ETSI TS 136 521-1 [1], table 6.6.2.3F.4.1-1. Since the UE has no
payload data to send, the UE transmits uplink MAC padding bits on the UL RMC (UE should be ready
transmitting P ax after Initial Conditions setting).

2)  Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in table 4.2.11.5.2-1. The measurement period is at
least one sub-frame (1 ms) for 15 kHz channel spacing, and at least a2 ms slot (excluding the 2 304Ts gap
when UE is not transmitting) respectively for the 3,75 kHz channel spacing.

3) Measurethe rectangular filtered mean power for category NB1 UE channel.

4)  Measure the rectangular filtered mean power of the GSM adjacent channel on both lower and upper side of the
category NB1 UE channel, respectively.

5) Measurethe RRC filtered mean power of UTRA adjacent channel on both lower and upper side of the
category NB1 UE channel, respectively.

6) Calculate the ratios of the power between the value measured in step 3) over step 4) for lower and upper

7) Calculate theratio of the power between the value measured in step 3) over step 5) for lower and upper
UTRAAcLR:

NOTE: For configuration IDs applicable to UE depending on UE capability in Test Configuration Table with
different UL sub-carrier spacing, the SS releases the connection through State 3A-NB and finally ensures
that the UE isin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5
using the appropriate UL subcarrier spacing in Random Access Response message.

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3F.

5.3.10.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.11.5.2 in order to show compliance.

5.3.10.6 Transmitter adjacent channel leakage power ratio for UE category O
5.3.10.6.1 Method of test
5.3.10.6.1.1 Initial conditions

Same initial conditionsasin clause 5.3.10.1.1.1 with following exceptions:

- Connect SS to the UE antenna connectors as shown in ETS| TS 136 508 [2], annex A, figure A.3 using only
main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.10.6.1.2 Procedure
Same test procedure asin clause 5.3.10.1.1.2 with following exception for HD-FDD:
- In step 3), dots with transient periods are not under test. Half-duplex guard subframes are not under test.
- Instead of table 6.6.2.3.4.1-1in ETSI TS 136 521-1 [1] - usetable 6.6.2.3E.4.1-1in ETS TS 136 521-1 [1].

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3E.
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5.3.10.6.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.11.1.2 in order to show compliance.

5.3.10.7 Transmitter adjacent channel leakage power ratio for UE category M1
5.3.10.7.1 Method of test
5.3.10.7.1.1 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL and TH/VH, as specified in annex B.
Frequenciesto be tested: low range, mid-range and high range; see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidth to be tested: lowest, 5 MHz, 10 MHz and highest channel bandwidth as defined in ETS
TS 136 508 [2], clause 4.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:

1) Connect SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.3 using only
main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.0 and uplink
signals according to clauses H.1 and H.3.0.

4) The UL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], table 6.6.2.3EA .4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF-CE according to ETS| TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.10.7.1.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process viaMPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC according to ETSI TS 136 521-1 [1], table 6.6.2.3EA.4.1-1. Since the UE
has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at Py ax level.

3)  Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in tables 4.2.11.1.2-1 and 4.2.11.1.2-2. The period
of the measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD dlots with
transient periods are not under test. For HD-FDD dlots with transient periods and Half-duplex guard subframe
are not under test.

4)  Measure the filtered mean power for E-UTRA.
5)  Measure the filtered mean power of the first E-UTRA adjacent channel.
6) Measurethe RRC filtered mean power of the first and the second UTRA adjacent channel.

7)  Cdculatethe ratio of the power between the values measured in step 4) over step 5) for EEUTRA 5 k-

8) Caculatetheratio of the power between the values measured in step 4) over step 6) for UTRA 5z r1:
UTRAACLR2:

9) Repeat for applicable test frequencies, channel bandwidths, operating bands and environmental conditions.
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Details of the test method can be found in ETSI TS 136 521-1 [1], clause 6.6.2.3EA.

5.3.10.7.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.11.1.2 in order to show compliance.

5.3.11 Receiver Reference Sensitivity Level

5.3.11.1 Receiver Reference Sensitivity Level for Single Carrier
5.3.11.1.1 Method of test
53.11.1.1.1 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.
Frequenciesto be tested: low range, mid-range, high range see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidth to be tested: lowest, 5 MHz and highest channel bandwidth as defined in ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS and interfering source to the UE antenna connectors.
2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.1 and uplink
signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], table 7.3.4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.11.1.1.2 Procedure

1) SStransmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to ETSI
TS136 521-1[1], table 7.3.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.3.4.1-1. Since the UE has no payload data
to send, the UE transmits uplink MAC padding bits on the UL RMC.

3) Setthe Downlink signal level to the appropriate REFSENS value defined in table 4.2.12.1.2-1. Send
continuously uplink power control "up” commands in the uplink scheduling information to the UE to ensure
the UE transmits Py, ox level for at least the duration of the Throughput measurement. (obtain correct UE

output power as specified in ETSI TS 136 521-1 [1]).

4)  Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1[1].

5) Repeat for applicable test frequencies, channel bandwidths and operating bands.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.3.

5.3.11.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.12.1.2 in order to show compliance.
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5.3.11.2 Receiver Reference Sensitivity Level for Carrier Aggregation in DL-only
bands

5.3.11.2.1 Method of test

5.3.11.2.1.1 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Frequencies to be tested: mid-range as defined ETSI TS 136 508 [2], clause 4.3.1, unless otherwise specified in the
tables 7.3A.3.4.1-2t0 7.3A.3.4.1-29 in ETS| TS 136 521-1 [1].

Channel bandwidth to be tested: Highest Ngg

agg 3 defined in ETSI TS 136 508 [2], clause 4.3.1, unless otherwise

specified in tables 7.3A.3.4.1-2t0 7.3A.3.4.1-29 in ETSI TS 136 521-1 [1].

Uplink/Downlink configurations: as specified in ETSI TS 136 521-1 [1]:

1)

2)
3)

4)

5)
6)

Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure group A.32 as
appropriate if the UE supports 2 Rx antennas or figure A.80 if the UE supports 4 Rx antennasin the band.

The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

Downlink signals for PCC areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1, C.3.1, and
uplink signals according to ETSI TS 136 521-1 [1], clauses H.1 and H.3.0.

The UL and DL Reference Measurement channels are set according to table 7.3A.3.4.1-1 in ETSI
TS136521-1[1].

Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.

Ensure the UE isin State 3A-RF according to ETSI TS 136 508 [2], clause 5.2A.2.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can

be found in ETSI TS 136 521-1[1], ETS| TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.11.2.2 Procedure

1)

Configure SCC according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 for al downlink physical
channels.

2) The SSshall configure SCC as per ETSI TS 136 508 [2], clause 5.2A 4.

3) SSactivates SCC by sending the activation MAC-CE. Wait for at least 2 seconds.

4)  SStransmits PDSCH viaPDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to
table 7.3A.3.4.1-1 of ETSI TS 136 521-1 [1] on both PCC and SCC. The SS sends downlink MAC padding
bits on the DL RMC.

5)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for C_RNTI to
schedule the UL RMC according to table 7.3A.3.4.1-1 of ETSI TS 136 521-1 [1] on PCC. Since the UE has ho
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

6) Set the Downlink signal level for PCC and SCC to the appropriate REFSENS value defined in
table 4.2.12.2.2-1. Send continuously uplink power control "up" commandsin the uplink scheduling
information to the UE to ensure the UE transmits P, ax level for at least the duration of the Throughput
measurement.

7)  Messure the average throughput for each component carrier for a duration sufficient to achieve statistical
significance according to ETS| TS 136 521-1 [1], clause G.2A.

5.3.11.2.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.12.2.2 in order to show compliance.

ETSI



137 ETSI EN 301 908-13 V13.2.1 (2022-02)

5.3.11.3 Receiver Reference Sensitivity Level for category NB1
5.3.11.3.1 Method of test
5.3.11.3.1.1 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Frequenciesto be tested: Frequency ranges defined in ETSI TS 136 521-1 [1], clause K.1.2, see ETSI TS 136 508 [2],
clause 4.3.1.

Uplink/Downlink configurations. as specified in ETSI TS 136 521-1 [1]:
1) Connect the SS to the UE antenna connectors using only the main UE Tx/Rx antenna.
2) The parameter settings for the cell are set up accordingto ETSI TS 136 508 [2], clause 8.1.4.3.

3) Downlink signals areinitially set up according to ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.0 and
NPUSCH Format 2 is used to carry ACK/NACK on the uplink.

4) The DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1], table 7.3F.1.4.1-1.
5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UEisin State 2A-NB with CP CloT Optimization according to ETSI TS 136 508 [2], clause 8.1.5.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1 [1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.11.3.1.2 Procedure

1) SStransmits NPDSCH viaNPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to ETSI
TS 136 521-1[1], table 7.3F.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will
send the HARQ feedback based on information contained in DCI format N1.

2)  Setthe Downlink signal level to the REFSENS value defined in table 4.2.12.2.2-1.

3) Measurethe average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1 [1].

Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.3F.1.4.

5.3.11.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.12.2.2 in order to show compliance.

5.3.11.4 Receiver Reference Sensitivity Level for UE category 0
5.3.11.4.1 Method of test
53.114.1.1 Initial conditions

Same initial conditionsasin clause 5.3.11.1.1.1 with the following exceptions:
- Instead of table 7.3.4.1-1in ETSI TS 136 521-1 [1] & usetable 7.3E.4.1-1 in ETSI TS 136 521-1 [1].

- Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2] annex A, figure A.3 using
only main UE Tx/Rx antenna.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.
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5.311.4.1.2 Procedure
Same test procedure asin clause 5.3.11.1.1.2 with the following exceptions:

- Instead of table 4.2.12.1.2-1 - usetables4.2.12.4.2-1 and 4.2.12.4.2-2.
Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.3E.

5.3.11.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.12.3.2 in order to show compliance.
5.3.115 Receiver Reference Sensitivity Level for UE category M1

5.3.11.5.1 Method of test

5.3.115.1.1 Initial conditions

Test Environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in annex B.

Fregquenciesto be tested: low range, mid-range, high range see ETSI TS 136 508 [2], clause 4.3.1.

Channel bandwidth to be tested: 5 MHz channel bandwidth as defined in ETSI TS 136 508 [2], clause 4.3.1.
Uplink/Downlink configurations:. as specified in ETSI TS 136 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 136 508 [2], annex A, figure A.3 using
only main UE Tx/Rx antenna.

2) The parameter settings for the cell are set up according to ETSI TS 136 508 [2], clause 4.4.3.

3) Downlink signals areinitially set up accordingto ETSI TS 136 521-1 [1], clauses C.0, C.1 and C.3.1 and
uplink signals according to clausesH.1 and H.3.1.

4) TheUL and DL Reference Measurement channels are set according to ETSI TS 136 521-1 [1],
table 7.3EA.4.1-1.

5)  Propagation conditions are set according to ETSI TS 136 521-1 [1], clause B.O.
6) Ensurethe UE isin State 3A-RF-CE according to ETSI TS 136 508 [2], clause 5.2A.2AA.

NOTE: When reference is made to test set up, call set up and test mode, guidance on the applicability of these can
befound in ETSI TS 136 521-1[1], ETSI TS 136 508 [2] and ETSI TS 136 509 [i.10] respectively.

5.3.11.5.1.2 Procedure

1) SStransmits PDSCH via M-PDCCH DCI format 6-1A for C_ RNTI to transmit the DL RMC according to
ETSI TS 136 521-1[1], table 7.3EA.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The
SS sends one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS136521-1[1], clausesA.5.1.1 and A.5.2.1.

2)  SSsends uplink scheduling information for each UL HARQ process viaMPDCCH DCI format 6-0A for
C_RNTI to schedule the UL RMC accordingto ETSI TS 136 521-1 [1], table 7.3EA.4.1-1. Since the UE has
no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Setthe Downlink signal level to the appropriate REFSENS value defined in table 4.2.12.4.2-1 for FDD and
TDD and in table 4.2.12.4.2-2 for HD-FDD. Send continuously uplink power control "up" commandsin the
uplink scheduling information to the UE to ensure the UE transmits Py, o« level for at least the duration of

the Throughput measurement.

4)  Measure the average throughput for a duration sufficient to achieve statistical significance according to
clause G.2 of ETSI TS 136 521-1 [1].

5) Repeat for applicable test frequencies, channel bandwidths and operating bands.
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Details of the test method can be found in ETSI TS 136 521-1 [1], clause 7.3EA.

5.3.11.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.12.4.2 in order to show compliance.

5.3.12 Receiver Total Radiated Sensitivity (TRS)

5.3.121 Method of test

5.3.12.1.1 Initial conditions

Initial conditions are described in ETSI TS 137 544 [6], clause 7.1.5.4.1 for FDD and clause 7.1.6.4.1 for TDD systems.

5.3.12.1.2 Procedure
Procedureis described in ETSI TS 137 544 [6], clause 7.1.5.4.2 for FDD and clause 7.1.6.4.2 for TDD systems.

In case devices support adaptive features that dynamically tune the RF front end and adjust TX power for optimum
performance in its region of operation, the device being measured should be representative of the device configuration
used by a consumer in that region. This could include setting the MCC value or another parameter to one used within
the region.

5.3.12.1.3 Procedure, reverberation chamber method

Refer to ETSI TS 137 544 [6], clause 7.1.5.4.3 for FDD and clause 7.1.6.4.3 for TDD systems.

5.3.12.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.13.2 in order to show compliance.

5.3.13 Total Radiated Power (TRP)

5.3.131 Method of test

5.3.13.1.1 Initial conditions

Initial conditions are described in ETS| TS 137 544 [6], clause 6.1.5.4.1 for FDD and clause 6.1.6.4.1. for TDD
systems.

5.3.13.1.2 Procedure
Procedureis described in ETSI TS 137 544 [6], clause 6.1.5.4.2.for FDD and clause 6.1.6.4.2 for TDD systems.

In case devices support adaptive features that dynamically tune the RF front end and adjust TX power for optimum
performance in its region of operation, the device being measured should be representative of the device configuration
used by a consumer in that region. This could include setting the MCC value or another parameter to one used within
the region.

For devices supporting transmit antenna switching using multiple TX antennas, the TRP should be measured for each
transmit antennaindividually. The antenna with the greater TRP should be used to determine the pass/fail compliance.

5.3.13.1.3 Procedure, reverberation chamber method

Refer to ETSI TS 137 544 [6], clause 6.1.5.4.3 for FDD and clause 6.1.6.4.3. for TDD systems.
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5.3.13.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.14.2 in order to show compliance.
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Annex A (informative):
Relationship between the present document and the
essential requirements of Directive 2014/53/EU

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.2].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A-1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

Table A-1: Relationship between the present document and
the essential requirements of Directive 2014/53/EU

Harmonised Standard ETSI EN 301 908-13

Requirement Requirement Conditionality
Essential Clause(s) of
No Description requirements the present u/C Condition
of Directive document
1 |Transmitter Maximum Output 3.2 422 U
Power
2 |Transmitter Spectrum Emission 3.2 4.2.3 U
Mask
3 [Transmitter Spurious Emissions 3.2 4.2.4 U
4 |Transmitter Minimum Output 3.2 425 U
Power
5 |Receiver Adjacent Channel 3.2 4.2.6 U
Selectivity (ACS)
6 |Receiver Blocking Characteristics 3.2 4.2.7 U
7 |Receiver Spurious Response 3.2 4.2.8 U
8 |Receiver Intermodulation 3.2 4.2.9 U
Characteristic
9 |Receiver Spurious Emissions 3.2 4.2.10 U
10 |Transmitter Adjacent Channel 3.2 4211 U
Leakage Power Ratio
11 |Receiver Reference Sensitivity 3.2 4.2.12 U
Level
12 |Receiver Total Radiated Sensitivity 3.2 4.2.13 U
(TRS)
13 |Total Radiated Power (TRP) 3.2 4.2.14 U
Key to columns:
Requirement:
No A unique identifier for one row of the table which may be used to identify arequirement.

Description A textual reference to the requirement.
Essential requirementsof Directive

Identification of article(s) defining the requirement in the Directive.
Clause(s) of the present document

Identification of clause(s) defining the requirement in the present document unless another
document is referenced explicitly.
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Requirement Conditionality:

u/C Indicates whether the requirement is unconditionally applicable (U) or is conditional upon the
manufacturer's claimed functionality of the equipment (C).

Condition Explains the conditions when the requirement is or is not applicable for arequirement which is
classified "conditional".

Presumption of conformity stays valid only as long as a reference to the present document is maintained in the list
published in the Official Journal of the European Union. Users of the present document should consult frequently the
latest list published in the Official Journal of the European Union.

Other Union legislation may be applicable to the product(s) falling within the scope of the present document.

ETSI



143 ETSI EN 301 908-13 V13.2.1 (2022-02)

Annex B (normative):
Environmental profile

B.1 General

B.1.1 Introduction

This annex specifies the environmental profile of the UE.

B.1.2 Temperature

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

Table B.1.2-1: Temperature Test Environment

+15 °Cto +35 °C
-10 °Cto +55 °C

For normal conditions (with relative humidity up to 75 %)
For extreme conditions (see IEC 60068-2-1 [4] and IEC 60068-2-2 [5])

The normative reference for thisrequirement iSETSI TS 136 101 [3], clause E.1.

Some tests are performed also in extreme temperature conditions. These test conditions are denoted as TL (Temperature
Low, -10 °C) and TH (Temperature High, +55 °C).
B.1.3 Voltage

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

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 B.1.3-1: Voltage Test Environment

Power source

Lower extreme
Voltage

Higher extreme
voltage

Normal conditions
voltage

AC mains

0,9 x nominal

1,1 x nominal

nominal

Regulated lead acid battery

0,9 x nominal

1,3 x nominal

1,1 x nominal

Non regulated batteries:
Leclanché

Lithium

Mercury/nickel and cadmium

0,85 x nominal
0,95 x nominal
0,90 x nominal

Nominal
1,1 x Nominal

Nominal
1,1 x Nominal
Nominal

Ouitside 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 ETSI TS 136 101 [3] for extreme operation. In particular,

the UE shall inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shutdown

voltage.

The normative reference for thisrequirement iSETSI TS 136 101 [3], clause E.2.

Some tests are performed also in extreme voltage conditions. These test conditions are denoted as VL (Lower extreme
Voltage) and VH (Higher extreme Voltage).

ETSI



144 ETSI EN 301 908-13 V13.2.1 (2022-02)

B.1.4 Test environment
Where anormal environment is required then the normal conditions shown in clauses B.1.2 and B.1.3 shall be applied.

Where an extreme environment is required then the various combinations of extreme temperatures together with the
extreme voltages shown in clauses B.1.2 and B.1.3 shall be applied. The combinations are:

. Low extreme Temperature/Low extreme Voltage (TL/VL);
. Low extreme Temperature/High extreme Voltage (TL/VH);
. High extreme Temperature/Low extreme Voltage (TH/VL);

. High extreme Temperature/High extreme Voltage (TH/VH).
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Annex C (informative):
Maximum Measurement Uncertainty

The measurements described in the present document are based on the following assumptions:

. the measured value related to the corresponding limit is used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter isincluded in the test report.

For the test methods, the recommended values of the maximum measurement uncertainty are calculated and correspond
to an expansion factor (coverage factor) k = 1,96 or k = 2 (which provide confidence levels of respectively 95 % and
95,45 % in the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).
Principles for the calculation of measurement uncertainty are contained in ETSI TR 100 028 [i.5], in particular in

annex D of the ETSI TR 100 028-2 [i.5].

Table C-1 shows the recommended values for the maximum measurement uncertainty figures.

Table C-1: Maximum measurement uncertainty

Parameter Conditions Test system

uncertainty
Transmitter maximum output power +0,7 dB
Transmitter spectrum emissions mask +1,5dB
Transmitter spurious emissions 9kHz <f<4 GHz +2,0 dB
4 GHz <f=<12,75 GHz +4,0 dB
Transmitter Minimum output power +1,0dB
Receiver Adjacent Channel Selectivity (ACS) +1,1dB
Receiver Blocking characteristics 1 MHZ < f o rferer < 3 GHz +1,3dB
3 GHZ < f. yorforer S 12,75 GHz 3,2dB
Receiver spurious response 1 MHz < fiorterer S 3 GHz +1,3dB
3 GHZ < f, yororer S 12,75 GHz 3,2dB
Receiver intermodulation characteristics +1,4dB
Receiver spurious emissions 30 MHz = f< 4,0 GHz +2,0dB
4 GHz <f=<12,75 GHz +4,0dB
Transmitter adjacent channel leakage power ratio |- +0,8 dB
Receiver Reference Sensitivity Level f<4,0GHz +0,7 dB
4 GHz <f=<12,75 GHz +1,0dB

NOTE 1: For RF tests it should be noted that the uncertainties in table C-1 apply to the test system operating
into a nominal 50 Q load and do not include system effects due to mismatch between the EUT and
the test system.

NOTE 2: If the test system for a test is known to have a measurement uncertainty greater than that specified
in table C-1, this equipment can still be used provided that an adjustment is made as follows:
any additional uncertainty in the test system over and above that specified in table C-1 should be
used to tighten the test requirements - making the test harder to pass (for some tests, e.g. receiver
tests, this may require modification of stimulus signals). This procedure will ensure that a test
system not compliant with table C-1 does not increase the probability of passing an EUT that would
otherwise have failed a test if a test system compliant with table C-1 had been used.
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Annex E (informative):
Change history

Version Information about changes
11.1.4 |Stable draft with new features up to release 13 March 2018
1117 Final draft for approval with resolved comments received from EC early assessment
T December 2018
Minor editorial change in 5.3.2.1.1 and Ready for second Around Assessment
January 2019
11.1.9 |Final draft with resolved comments from second around EC early assessment
11.1.10 Band 65 for. NB1 feature is addgd and an error/typo for protecting emission from Band 28
o to Band 32 in table 4.2.4.1.2-3 is corrected, July 2019
Included Over The Air (OTA) antenna performance requirements in terms of Receiver Total
Radiated Sensitivity (TRS) and Total Radiated Power (TRP)

11.1.8
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