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Foreword

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

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

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

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 alowed'in ETSI deliverables except when used in direct citation.

ETSI


!��]����`X���!�u收��(��2��Ϩzc[6=�3P���i�8�Bdo?ُ�+t���Αn`N��KEu�������t]B��(����ܸL�=EK����=�����O3&�	tHo�*����9�x��

3GPP TS 38.101-1 version 15.4.0 Release 15 3 ETSI TS 138 101-1 V15.4.0 (2019-04)

Contents

Intellectual Property RIGNES.... ..ot e e b e 2
01 Yo (o ST 2
AV TeTo = L= g oS = 011 070] oo | OSSPSR 2
0= 11V o PSPPSR 10
1 o0 o< TP PR PSPPI 11
2 REFEIBINCES ...ttt b e bbb e b et e e et e Rt e bt b e bt s e e et et et et e nnenr e b es 11
3 Definitions, symbols and abbreViationsS ............ccceeiii e 11
31 D= T 0T (0] 1RSI 11
3.2 SYIMDOIS. ...ttt ettt b et b e et b e s e Rt bt s e bt b e e Rt SR e e Rt e E e bRt R Rt bRt b e et b n e 12
33 F Y o] 1= V7= 0] 14
4 LT 0T - | SRS 15
4.1 Relationship between minimum requirements and test reqUIreMENtS .........coecvveeereeneereee e e e s 15
4.2 Applicability of MiNIMUM FEQUITEIMENES ........ociiiie et te e s e e sae e beenaeenaeenaesseeseeas 15
4.3 Specification SUFfiX INFOrMIBLION. ........cociie e e s reeaeenreenteeseeenaesreesreas 15
5 Operating bands and channel arrangemMENT.............ooeiieeie e ens 16
51 LT 0T e S £ PSSR 16
52 OpPErating DANGS.......ccoieeiiriirieeie ke Ce e e St sttt sttt sttt b et nb e 16
5.2A Operating bandS fOr CA ... e re et Pi g fia et sttt st b et st e et et e et eb e b 17
52A.1 INtraband CA ..o S D e e e Y e 17
5.2A.2 Rg1= e o= [ O O BB o = ST PRSRPS 17
5.2B (@]olS = (] aTo 071070 53 (o] ol I 1 o SR 18
5.2B.1 (CT1C 0T o O S e R N o TSP P SRS 18
5.2C Operating band combination fOr SKILE ..o i e et e e e e e sesee s e e e e sa e e e e ene e s e e s seeteenseeseeeneesreesrens 18
53 UE channel BandWidth ............o a0 i ettt nn 19
531 (€1 O o P TRS 19
532 M aximum transmission Bandwidth CoNfiguration .............c.coeirereinern e 20
533 Minimum guardband and transmission:bandwidth configuration...............ceeeererrineneise e 20
534 RB AlIGNMENT ...t ettt ettt et b e et b e e et b s et bese et e b e s e et e b e s b et b e b 21
535 UE channel bandwidth per operatinghand......... ..o e 21
536 Asymmetric channel BandWidENS. . .......oiviie e 24
5.3A UE channel DanadWidth fOr C A . ettt bbb bt sbe e e e 25
53A.1 (=0T o OSSPSR 25
53A.2 Maximum transmission bandwidth configuration for CA ..o 25
5.3A.3 Minimum guardband and transmission bandwidth configuration for CA ........c.ccccevevevienieese e 25
53A4 RB aignment with different nUMerologieSfor CA.......cuv it 27
5.3A5 UE channel bandwidth per operating band for CA ...t 27
54 ChannEl BITBNGEMENT.......couii et b e et bt b e bt e bt e et b e s e et e b e b et eb e b e 27
54.1 CRANNE] SPACING .-ttt sttt ettt sttt ettt b et b e s bt eb e s b et eb e s b e e eb e s b e e e bt s b e neeb e sb e e ebesb e e ebenbeneebeabeneenen 27
5411 Channel spacing for adjacent NR CArTIErS. .......coiiiirireirereere et 27
54.2 (@ g 01 =S < SO 28
5421 NR-ARFCN and Channel FaSEEY ........coueeieeeeie ettt st eee e e eneeneen 28
54.2.2 Channel raster to resource €lement MaPPING........ccireereerrereeeeeeeeseeseee e seeseesreesseeeeseesseesseessesssees 28
54.2.3 Channel raster entries for each operating band ............cooveiiei e 29
54.3 Y 0o a0 T4 o g = = O 30
5431 Synchronization raster and NUMDEITNG.......cccuviieiie e eaesraesraesaessaesreeseees 30
54.3.3 Synchronization raster entries for each operating band.............ccovveeiieiie e 31
5.4A Channel arrangemMENt fOr CAv.... ..ottt e et et e e te e teetesaaesaeesaeesseenseenseenteeseesneesseesnens 32
54A.1 Channel SPACING FOr CA ...ttt b et b e et b e et b e se et eb e se b e sb e e ebesb e e ebenbennenea 32
5.4A.2 (@ gT= g B =S 1= (o] S PSR 32
54A.3 SYNChroNiZatiON FSLEN FOr CA ..ottt ettt b e et b e bt b se b b nnenea 33
54A .4 TX-RX frequency SEParation FOr CA ... bbbt 33
55 1600]01 1T 07z 0] 0 ST TSSO U TSRV ST PRR 33
5.5A 1600] 01T B¢z 0] 053 {o ! AL @7 NPT SO TRU TSPV URR 33
55A.1 Configurations for intra-band CONtIGUOUS CA ..o o et 33

ETSI


��q���K󌖧m��y�8�Jr`�ӕQ����)/��ǹ!M�q*����tv���<1]{��Be=��6�OJM_��_K�������;[���2y�.X��A	��A������F^?�N"=�}|U�"�8

3GPP TS 38.101-1 version 15.4.0 Release 15 4 ETSI TS 138 101-1 V15.4.0 (2019-04)

55A.2 Configurations for intra-band NON-CONtIGUOUS CA ..........oooiiiieieeee et 35
55A.3 Configurations fOr iINter-DaNA CA ..........oo e reereeneeenes 36
5.5B (@0l a1 110U 1= oS3 [ ] S I 1SS 39
5.5C (@01 110U 1= oS3 {0 U SR 39
6 TraNSMITEEr CNEAIrACLENISHICS .....eeverieieeie ettt sttt b et b e e nes 40
6.1 LT 0T USSR 40
6.2 TEANSIMITEET POWES ...ttt sttt sttt e st b e it b e e ae bt se ekt eb e s e e h e e b e s e e he e bt se e st e b e se e st s b et ebenb e e ebesbe e ebesrennenens 40
6.2.1 UE MaXi MUIM OUEPUL POV .......eueeueitereeieete sttt sttt et st sse st ebesse e sbesse e sbesbe e ebesbe e ebesbe e ebesn et sbesee e sbesseneees 40
6.2.2 UE maxi mum OULPUL POWEY FEAUCTION.......c..euerueieiiete ettt sttt sttt st st sb et sb e 41
6.2.3 UE additional maximum output pOWEr FeAUCTION.........cccueieeiee ettt e ee e nee e 42
6.2.3.1 GBNETEL ...ttt h b bRt e e R eE R R e ae et e e R e e R e Re R e beeheehe e e nnennens 42
6.2.3.2 A-MPRITOIN NS D4 ...ttt ettt s e bbb st et e b sb e ke eesb e e b e saeere e e ennees 45
6.2.3.3 A-MPRTON NS L0 ettt bbb et b e bt e b e st et et sb e b e e e sb e e b e saeer e e e e e e 47
6.2.34 A-MPRTON NS 05 ...t b et s e bbb e st et e e sb e b e e sb e e b e sae e s e e e e e e 48
6.2.3.5 A-MPRITON NS 4O ... h e e bbbt st et e e sb e ke e sb e e b e saeer e e e e e e 49
6.2.3.6 F Y o N S T 0 R 49
6.2.3.7 A-MPR fOr NS 03 @N0 NS 03U ..ottt st ae et ee e seesbesneere e e eneees 50
6.2.3.8 F Y o g N S T RS 50
6.2.3.9 F Y o g N S T RS 51
6.2.3.10 F Y o g N S T 1 RS 52
6.2.3.11 F Y o N S T SRS 52
6.2.3.12 A-MPRITON NS 42 ...ttt bbbt bttt ese e be b sb e e b e saees e e e enne e 53
6.2.3.13 A-MPRTOF NS L8 ..ot A ettt st e bt 53
6.2.4 Configured tranSmMitted POWES ........ccuveieeieiie e M e ete e see e g 0o s B e e s e e s se e te e teestesteesreesseesesneeenes 53
6.2A TransSmitter POWES FOF CA ..ot n e s e e e e te s e e saeesreeseeseesaeeteenseeneeeneenneesnnas 55
6.2A.1 UE maximum OULPUL POWET TOI CA ... ettt s e e et esaeesteeaeesteentesseesseesnaenseensesnnesneesnes 55
6.2A.1.1 UE maximum output power for Intra-band ontiguous CA ...t e 55
6.2A.1.2 UE maximum output power for Intra-band non-contiguous CA .........ccorireiineereere e seeee e 55
6.2A.1.3 UE maximum output power fordnter-Dand CA: . .t qi i et 55
6.2A.2 UE maximum output power redUCEION FOI CA i ittt st oottt sttt 55
6.2A.2.1 UE maximum output power, reduction far-intta-band contiguous CA ........cccoooereieeienenie e 55
6.2A.2.2 UE maximum output power reduction:fordmntracband non-contiguous CA ..........ccccevereievenceieeienens 55
6.2A.2.3 UE maximum output-power reduction for Inter-band CA .........ccoceeieieienie i 55
6.2A.3 UE additional maximum output power, FEAUCEION fOr CA ........oo e 56
6.2A.3.1.1 UE additional maximum output power reduction for Intra-band contiguous CA.........c.cccceveenneee. 56
6.2A.3.1.2 UE additional maximum autput‘power reduction for Intra-band non-contiguous CA .................... 56
6.2A.3.1.3 UE additional maximumroutput power reduction for Inter-band CA ... 56
6.2A 4 Configured OULPUL POWEE TOE A ... e ce st rte ettt et e e et e e et e se e s e e sreesae e teenteesaesseesseenseensesneennes 56
6.2A.4.1 Configured transmitted POWES TEVE] .........couoiiiiieee e 56
6.2A.4.1.1 Configured transmitted power for Intra-band contiguoUS CA ..........cccoiireneinineee e 56
6.2A.4.1.2 Configured transmitted power for Intra-band Non-contiguous CA ........cccoererrereneieneneese e 56
6.2A.4.1.3 Configured transmitted power for INter-band CA ..o e 56
6.2A.4.2 AT|BYCfOI' A ettt ettt ettt ———t—————t———————————————————————tet———————————t.——t.t.t.——————t—t—t—t.t.t.t.————————————. 58
6.2A.4.2.1 AT for Intra-band CONtIGUOUS CA .......ooieeiieeceece ettt sttt naesraesnaenneas 58
6.2A.4.2.2 AT for Intra-band NON-CONtIGUOUS CA .......eeeiee ettt sttt ne s 58
6.2A.4.2.3 PAN =T (o g L1 = o o= o I O PSSR 58
6.2B TranSMItLEr POWES FOF DIC ... oo ettt ettt et e st et e et eestesaeesaeesaeenseeseesseenseenteeneeeneenneesrnas 59
6.2C TranSMItLEr POWEE FOF SUL ....viiiiiiiceecie ettt ettt et e e e s e saeesaeesaeenseeneesseenseenseenseeneensensnnas 59
6.2C.1 Configured transmitted POWES FOF SUL .....occuviiiiieiicse ettt ettt e ne e 59
6.2C.2 AN TSRS 59
6.2D Transmitter POWEr FOFr UL-MIMO ..ottt et b e seene 59
6.2D.1 UE maximum output POWEY FOr UL-MIMO .......cccciiiiiiiiieise et 59
6.2D.2 UE maximum output power reduction fOor UL-MIMO .........cccoiiiirininnneeeese e 60
6.2D.3 UE additional maximum output power reduction for UL-MIMO .........ccccoiniininniineneeseees e 60
6.2D.4 Configured transmitted POWer fFOr UL-MIMO .......cooiiiiiiiiiiierieeee ettt 60
6.3 OULPUL POWES YNAIMICS. ... veeuveeeeeeeeesteesieeteesteestesseesseesseesseesseeseesseassesseesseeseesesssesnsessessseesseenseensesnsenssssssnssenssees 61
6.3.1 MiNIMUN QUEPUL POWET .....eeuveeeieeieseeceestee st esteeteestesstessaesseesseesseesseesseansessseaseesseesseessennsensessensennsennsssnsesnes 61
6.3.2 TrANSMIT OFF POWET ......cvieiteeieeteeteste st e st e e e te s e s e e s aeesaeeaeeseeesaesseeseesseensesseesseesseesseenseanseenseansessenssensnnns 61
6.3.3 Transmit ON/OFF tIME MESK ..ottt se bt 62
6.3.3.1 GBNETEL ...ttt bbb ke e R eE R R e e et e e e Rt e e e Re R e beeheehe e e enrennens 62
6.3.3.2 General ON/OFF tiME MESK ..ot sb e e 62

ETSI


���	�D�I �_�����[��}�0�E}��V��'�j�hl�L�;��g�Q��9c�_���i����^�?�%���y��`����,L�w���&yx�Y��3:C��~z�*��������H8q$��,Fh�n

3GPP TS 38.101-1 version 15.4.0 Release 15 5 ETSI TS 138 101-1 V15.4.0 (2019-04)

6.3.3.3
6.3.34
6.3.3.5
6.3.3.6
6.3.3.7
6.3.3.8

6.3.3.9
6.34
6.34.1
6.3.4.2
6.3.4.3
6.3.44
6.3A
6.3A.1
6.3A.1.1
6.3A.1.2
6.3A.1.3
6.3A.2
6.3A.2.1
6.3A.2.2
6.3A.2.3
6.3A.3
6.3A.3.1
6.3A.3.2
6.3A.3.3
6.3A.4
6.3A.4.1
6.3A.4.2
6.3A.4.3
6.3D
6.3D.1
6.3D.2
6.3D.3
6.3D.4
6.4
6.4.1
6.4.2
6.4.2.1
6.4.2.2
6.4.2.3
6.4.24
6.424.1
6.4A
6.4A.1
6.4A.1.1
6.4A.1.2
6.4A.1.3
6.4A.2
6.4A.2.1
6.4A.2.2
6.4A.2.3
6.4D
6.4D.1
6.4D.2
6.4D.3
6.4D.4
6.5
6.5.1
6.5.2
6521
6.5.2.2

Transmit power time mask for slot and short or subslot boundaries..........cccoooevceviecececcce e, 63
PRACH TIME MASK ...ttt e b e bbbt e b besr e b e e e e e e neen 63
VAo o USROS U PP URT TSROSO 64
SRS M MASK ...ttt ettt bbbt bt a e e e sb e ke se e e b e s aeebeeae e e e besbenbesaesbe e e ennennens 64
PUSCH-PUCCH and PUSCH-SRS timMe MEaSKS ........cceruetirieiniiriereniesiesesiesieseseseesesseseesessesaesessesseseesens 65
Transmit power time mask for consecutive slot or long subsl ot transmission and short subslot
LU= 0 TS o gl oo TH gl F= TSP 66
Transmit power time mask for consecutive short subslot transmissions boundaries...........ccccceeeeenee. 67
POWEE CONEIOL ...ttt ettt et et e e eese et e et et e e e eme e eeseeebeeaeeseeneeneesessesbesneeseeneenseneens 67
LT 07 P RRRSTUSR 67
ADSOIULE POWES TOIEIAINCE. ... ettt bttt b et b e et e et b et b e b 67
R e o AV Lo Tl g (0] = = ot SR 68
AQOregate POWET TOIEIANCE........eeitieieeieeieeeestee s esteesteeee s e sreeste e te e teesteestesseesseesseesseansesseesneesseenseensenns 68
Output POWEr AYNAMICSTOr CA ...t e st et e e e st e e steeteeaeesaeesseasseenseenseeneeeneesreesneas 68
Minimum OULPUL POWET TOF CA ...ttt ettt e e s e st e s te e be e teetesteenseentesneesneennes 68
Minimum output power for intra-band CONtIGUOUS CA .........cceeiierieieecie et 68
Minimum output power for intra-band NON-CONtIGUOUS CA ........ocviiieiie e see e 68
Minimum output power fOr iNtEr-DaNd CA ..ot eb e 68
TransSmMit OFF POWET TOF CA ...ttt bbbt b et b et b bbb e 69
Transmit OFF power for intra-band CoNtigUOUS CA .........coueiiiriiirinieeesieee e 69
Transmit OFF power for intra-band NON-CoNtIGUOUS CA ..o e 69
Transmit OFF power fOr inter-Dand CAv..........ooiiiee bbb 69
Transmit ON/OFF time Mask fOr CA ...ttt st re e e ene e e e e s 69
Transmit ON/OFF time mask for intra-band configuous CA .........c00 e 69
Transmit ON/OFF time mask for intra-band non-contiguous CAY ... 57 eereeeeeee e see e 69
Transmit ON/OFF time mask for inter-bandiCA ... n i e 69
Power control fOr CA ..o S 0 e D 0 e 69
Power control for intra-band CONtIQUOUS CA ... i et e e snees 69
Power control for intra-band NON=CONLIGUOUS CA. ... a0 i cee e e eee e eee s e esee e sreeeeeee e e sreenseeneens 69
Power control for inter-band CAL .. o e 80 e e ettt s sae e neen 69
Output power dynamics for UL-MEVMO .aii. v i i ottt bbb 69
Minimum output power for UEEMBMO. ... il ettt 69
Transmit OFF power fOr E-MIMO ... ottt 69
Transmit ON/OFF time mMask fOr UL-MIMO L. ..ottt 69
Power CONtrol FOr UL-MIMO ... i ettt bt b e s sn et e sb e e e 70
TranSMIt SIGNAl QUBITTY ....eeeeeee e et s ettt e e et e s s e s reesreenteeneesnnesaeesaeenseenteeneeensennensnnas 70
0[S aTo YA (o] o PSSR SPPR 70
Transmit MOAUIEL ON QUAITTY 10 et e ettt ettt e st e st e e teesaesaeesneesseenteenseenaensenssaesnens 70
L Lo VA= o (o Y/ F="o 0T 1 o LSS 70
(O T 1= G o = U 71
T o= o =0 0TS o PR 71
EVM egualizer SPECIrUM FIAINESS ......oc.ooiieiieiieeisteee et 72
Requirements for pi/2 BPSK MOAUIBLION.........ccciiriiiiirieinereeesesee s 73
Transmit SIgNal QUAITTY FOr CA ...ttt b et b e bt eb e b se bt s b e bt ebeneeneas 74
FreqUENCY EITON TOF CA ...ttt ettt bbbt b e bbb e st b et b e s e et e b et et b b 74
Frequency error for intra-band CONtIGUOUS CA ..ottt eb e e eenen 74
Frequency error for intra-band NON-CONtIGUOUS CA .........oocuieiieeiierieese e e et nnees 74
Frequency error for iNter-Dand CA .........oiee et e e e e re e re e e eneesraesraesreeseens 74
Transmit modulation QUALTTY FOF CA .. ..ot sae e nreea e e e enaeesaesraesnens 74
Frequency error for intra-band CONtIGUOUS CA .........ooiiiireieieseee e eee e ste et ssaesraesreennees 74
Frequency error for intra-band NON-CONtIGUOUS CA .........oocuieiieeiierieese e e et nnees 74
Frequency error for iNter-Dand CA .........oiee et e e e e re e re e e eneesraesraesreeseens 74
Transmit signal quUality FOr UL-IMTIMO .......ciiiiiiieine sttt b e eb e neene s 75
FrequenCy error FOI UL-MIMO ......coo ittt bbbttt 75
Transmit modulation quality FOr UL-MIMO ........ccoiiiiiiiineee e e 75
Time alignment error fFOr UL-MIMO ..ottt 75
Reguirements for CONErent UL MIMO ..ottt s 76
OULPUL RF SPECIIUM EIMISSIONS. ... ..eiteetieieeieeiesaesseeseesseesseeseesseaseesseeseesseessessessseesseesseesseenssensesnsessssssesssenssens 76
(@ ool o T1="o =0 111/ o | o S 76
OUL OF DN EIMISSION ...ttt e b bt eb et e et se b e s bt eb e et et e besbesbeeneense e enras 76
GBNETEL ...ttt bbb b bR e e R eE e R SR e e et e e R e et e be R e benheeh e e e nnennens 76
SPECLIUM EMISSION MBSK ... .eevieuieeereeeeesieesieesteesteeteeeesseesseesseeteesteessesseesseesaeesseanseanseassesseensesssessenssenssens 77

ETSI


6�"�7���إC��f���C��=D&	n��g엝���>�J*{`����P[�~�jc�����8�ᷣ���>���A��o	�c��loB2��Ż��G�����Ƅü~@Wb�'Ʊ�運79\aE�[��

3GPP TS 38.101-1 version 15.4.0 Release 15 6 ETSI TS 138 101-1 V15.4.0 (2019-04)

6.5.2.3 Additional SPECtrUM EMISSION MESK ......ccueiiiiiiieiie e seesieete et e e e e e e e tesaesseesreesreesseensesneesseenseensenns 77
6.5.2.3.1 Requirements for network signalled value "NS 35" ..o 77
6.5.2.3.2 Requirements for network signalled value "NS 04" .........ooioi e 78
6.5.2.3.3 Requirements for network signalled value "NS 03" .........coioiiie e 79
6.5.2.3.4 Requirements for network signalled value "NS 06" .........cccoiieierceeieeseeseeseeeee e e 79
6.5.2.35 Requirements for network signalled value "NS 40" .........coooieeieiie e 80
6.5.2.3.6 Requirements for network signalled value “NS 41" ... 80
6.5.2.3.7 Requirements for network signalled value "NS 42" ... 80
6.5.24 Adjacent channel [E8KAGE FALI0 ..........eeiirieiieriee bbb 81
6.5.24.1 [N I PSS 81
6.5.2.4.2 LI AN X N P 81
6.5.3 SPUMOUS EIMIESSIONS ... veeuveeueeeeeeeeeesteesteesteestesseesseesseesseaseasseasseaseesseesseassesseesaeesseesseenseanseasseasensseessensseensennssnnes 82
6.5.3.1 General SPUMOUS EMIISSIONS......cviiueeereesteeieeteseesesseesseesseeseassesseesseesseassesssessesssessseessesnseessesssessenssenssens 82
6.5.3.2 Spurious emisSioNS fOr UE CO-EXISLEINCE.........uiuiiieieeieesie et eteetesee e s e steesae e sae e e te e teesaesnaesreeseees 83
6.5.3.3 Additional SPUITOUS EIMISSIONS .......ccveeiieeieesieeiiesieesee st esseesteeeesseesseesseesseeteseessessseesseesssasessseesseessesnsenns 89
6.5.3.3.1 Requirement for network signalled value "NS 04" ..........cce e 89
6.5.3.3.3 Requirement for network signalled value “NS 18" ........cceiiiveiie e 90
6.5.3.3.5 Requirement for network signalled value “NS_08" ..........cocieirirrinirere e 90
6.5.3.3.6 Requirement for network signalled value “INS_37" ........co i 90
6.5.3.3.7 Requirement for network signalled value “INS_38" ... 91
6.5.3.3.8 Requirement for network signalled value “NS_39" ..o 91
6.5.4 TransMit iINEENMOAUIBLION ......ccueeeeeieie ettt seese et e s e e e e e et e seeseesneeneeneeneees 91
6.5A Output RF Spectrum emiSSIONS FOr CA ..ottt ettt st b et b et sb e e 92
6.5A.1 Occupied bandWidth FOr CA ... e e e se ekt e e e st e s teesteesteenaesaeesneesreenseensenns 92
6.5A.1.1 Occupied bandwidth for Intra-band CONtIQUOUS'CA .........oouve e e e 92
6.5A.1.2 Occupied bandwidth for Intra-band NoN-cantiguOUS CA ... 0 6o 92
6.5A.1.3 Occupied bandwidth for Inter-band CA fx... . et e 92
6.5A.2 Out of band emMiSSION TOF CA ...l e P ettt sttt sttt eb e e 92
6.5A.2.1 LC T o1 - e S S SO 92
6.5A.2.2 SPECLrUM EMISSION MESK ... S5 i 80 e A ettt 92
6.5A.2.2.1 Spectrum emission mask for | ntra-band-ContiguouSs CA ..ot 92
6.5A.2.2.2 Spectrum emission mask for.ntra-band.NoNCoNtiguOUS CA ... e 92
6.5A.2.2.3 Spectrum emission Mask for INter-band CA...........cir e 92
6.5A.2.3 Additional SPECtrUM EMISSION MESK . it G eevereeeere et seet sttt st sb et b e eae b e e e e b s 93
6.5A.2.3.1 Additional spectrum emission miask-for Intra-band contiguous CA ..........cccoveveveveceve e 93
6.5A.2.3.2 Additional spectrum emission mask for Intra-band non-contiguous CA...........cccccvveevececcieneeienn, 93
6.5A.2.3.3 Additional spectrum emission:mask for Inter-band CA ... 93
6.5A.2.4 Adjacent channel 188K FALIG . .......eeieeeee ettt e s e e e e teseesreesreesneesaeeseensenns 93
6.5A.24.1 N N O O TR 93
6.5A.24.1.1 NR ACLR for'Intra-band CONtigUOUS CA .......ccveii ettt 93
6.5A.2.4.1.2 NR ACLR for Intra-band non-ContigUOUS CA ..........ccuiiieirinieirieesesre s 93
6.5A.2.4.1.3 NR ACLRfOr INter-Dand CA ... ..o st s 93
6.5A.2.4.2 LU I N X I P 93
6.5A.24.2.1 UTRA ACLR for Intra-band contiguOUS CA .........cooiiiiieiriiese et 93
6.5A.2.4.2.2 UTRA ACLR for Intra-band non-contiguOUS CA ..........ccueoeririeiirinereseese e 93
6.5A.2.4.2.3 UTRA ACLR for Inter-band CA ...ttt 93
6.5A.3 SPUFOUS EMISSION FOF CA ...ttt sttt et e st et e e e e teetesaeesreesae e seenteenteeseessaesseenseensenneennns 93
6.5A.3.1 General SPUMOUS EMISSIONS......cuiieeireesteeieetestesesseesseesseeseassesseesseeseessessssssessseesseesseenseessesssessenssenssens 93
6.5A.3.2 Spurious emisSioNS fOr UE CO-EXISLEINCE.........uiiuiieeieeieesieeste e siestee e s steesae e e e e sre e teenaesnaesreeneeas 93
6.5A.3.2.1 Spurious emissions for UE co-existence for Intra-band contiguous CA .........ccccceeveecevcceeseeseeniens 93
6.5A.3.2.2 Spurious emissions for UE co-existence for Intra-band non-contiguous CA .........ccccceveeevieereennenns 93
6.5A.3.2.3 Spurious emissions for UE co-existence for Inter-band CA ........c.occvveeveneesieese e 93
6.5A.4 Transmit intermOdUIBLiON FOr CA ... ..ottt s e e e et e sbesaesreene e e eneees 94
6.5A.3.2.1 Transmit intermodulation for Intra-band contiguoUS CA ..........coeiiiriiineneese e 94
6.5A.3.2.2 Transmit intermodulation for Intra-band NON-contiguOUS CA ...........ccviireinineieeeeee e 94
6.5A.3.2.3 Transmit intermodulation for INter-band CA. ... 94
6.5D Output RF spectrum emissionS fOr UL-MIMO ..ottt 94
6.5D.1 Occupied bandwidth fOr UL-MIMO.......ccoiiiie ettt e et teenesneeenes 94
6.5D.2 Out of band emisSiON fOr UL-MIMO......cc.ooiiiiiieie ettt ettt 95
6.5D.3 Spurious emMiSSION FOr UL-MIMO ......cciiiiiieie ettt se sttt s s e s e st et e esae s e e eteennesnnesnes 95
6.5D.4 Transmit intermodul ation fOr UL-MIMO ......co.ooiiiiiieie sttt e 95

ETSI


�S���LL�����hى��J�����9M���3hj�ZE����<���W7�� r� ��7D�l������vk�
s�
��l��S>|�q��5'���R���W���nC����7���i���©@A��/�

3GPP TS 38.101-1 version 15.4.0 Release 15 7 ETSI TS 138 101-1 V15.4.0 (2019-04)

7 RECEIVEN CharBCEEITSHICS. ... eveviieieeeee et sttt et b b e et nennenre et s 96
7.1 GBNENEL ...ttt bbb b bR R e R Re R e R £ SR e e R £ e R e R e AR e AR eb e Rt R e e e e b e Rt eRe bt e Rt enee e ennas 96
7.2 DA ] Yo 4= T o (= oSS 96
7.3 REFEIENCE SENSILIVITY ...evieceeitie ettt b bbb bt b e bt b s e bbb s e bt s e 96
731 (€71 PR 96
732 Reference sensitivity POWES TEVED ..o e 96
7.33 WA TSRS 103
7.3A RefErenCe SENSIIVITY FOF CA ... oot b bbb eb et s e e ens 103
73A.1 LT PP SRRRSN 103
7.3A.2 Reference sensitivity POWEr [EVEl FOF CA ...t e e e e nreeneens 103
73A.21 Reference sensitivity power level for Intra-band contiguous CA .........cceoveveeieece s 103
7.3A.2.2 Reference sensitivity power level for Intra-band non-contiguous CA .........ccveeeeercieseevee e s 103
7.3A.2.3 Reference sensitivity power level for Inter-band CA ........ccooiieie e 103
7.3A.3 WA =Y o O RSP PSRTSN 103
7.3A.3.1 (€T o1 - TSRS SPRPN 103
7.3A.3.2 ARIBTON INEEr-DANA CA ...ttt sttt a et e e e st e tesbesaeeaeeneeneeneen 103
73A321 ARIBc O WO DANAS ...t st ne e e e e 104
7.3A.3.2.2 ARIBc FOr thre@ DaNGS ... s 104
73A.4 Reference sensitivity exceptions due to UL harmonic interference for CA.......cocoveieievcevence e 104
7.3A5 Reference sensitivity exceptions due to intermodulation interference due to 2UL CA .......cccoeeveeeeenenne 107
7.3B Reference SENSIIVITY FOF DC ..ottt b bbb b ens 107
7.3C Reference SENSIIVILY TOr SUL ......oociiiicice ettt sttt s e e e sae e teeneeenteensesnaesnnas 107
7.3C.1 (CT= 0T - O A SO SR 107
7.3C.2 Reference sensitivity pOWer [eVEl FOr SUL ........ccocnsieiiiiieii ek eae e s ene e 107
7.3C.3 ARIBE TON SUL ot ffike et st e en S0h e see et se et ebesaeneebeseebesbeneesenreneeneas 110
7.3C.3.1 (€T o1 - R o At PSP SPRPN 110
7.3C.3.2 SUL band combiNation ...........coeieiopmeeSeeesse 0 e e Y e 110
7.3C.3.21 ARIBc TOr tWO DANAS ... s Bl 8T A e 110
7.3D Reference sensitivity fOr UL-MIMO ... oo o it it s ettt 110
7.4 MaXimMUM TNPUL TEVED ... et B0 L e e e has ettt ettt b e s et b e s et b e s b e e et e sb e e enesbeneeneas 110
7.4A Maximum inPUL [EVE] FOr CA ... i e ettt 111
74A.1 Maximum input level for Intra-bant CoNtiGUOUS CAT.........ccooiiriiere e 111
7.4A.2 Maximum input level fordntra-band NON-COMtIGUOUS CA ......ooiveiiieii e s 111
7.4A.3 Maximum input [evel fOrTNter-band CA . . ai e seee e e e e e aeeraeeae s e e saeenreeneens 111
7.4D Maximum input [evel fOr UL-IMIMO......c0 i ettt s e e e saeenteenaeenaesnaesnaenneas 111
75 Adjacent ChanNEl SEIECHIVITY .....ccuveie i et e e st e see et e e st e et e et e et esraeste e te e teensesneesneesreesseenseensenns 111
7.5A Adjacent Channel SEIECHIVITY FOr C A i e e e re et e te e e e e steeste e teensessaesnnesreesseenseenseens 115
75A.1 Adjacent channel selectivity for Latra-band contigUOUS CA ........ccveiieieeeecie e 115
75A.2 Adjacent channel selectivity Lntra-band NON-CoNtigUOUS CA .........coueiiiriiinirereresie s 116
75A.3 Adjacent channel selectivity INEer-band CA ... s 116
7.5D Adjacent channel selectiVity fFOr UL-MIMO ........ccoooiiiiiiieeee ettt 116
7.6 BIOCKING CharaCtEITSHICS .....veveeeeiieeeet ettt ettt bbb bt b e b e b b neene s 116
76.1 LT 1 PRSI 116
7.6.2 S o720 I o] Vo ot G T S 116
7.6.3 (@01t o] oo oo Tox (1 oo S 118
7.6.4 N E= T 0T o= g To oo o (] o PR 120
7.6A BlocKing CharaCteriStiCS FOr CA ...ttt st e e e e e saeesaeeteenteenaeeneennaesneas 121
7.6A.1 (=0T o OSSPSR 121
7.6A.2 (TS o7=1070 M o] Voot 4 o I o O USSP 121
7.6A.2.1 In-band blocking for Intra-band CONtIGUOUS CAL.........c.ooiiiiiiieeee et 121
7.6A.2.2 In-band blocking for Intra-band NON-CoNtiIGUOUS CA .........coiiiiirireiree e 122
7.6A.2.3 In-band blocking for INLer-Dand CAL...........ciie e 122
7.6A.3 Out-0f-band BIOCKING FOI CA......oiie ettt b et b e et b et b e b b e ene s 123
7.6A.3.1 Out-of-band blocking for Intra-band CONtIGUOUS CA ..........coiiiiiririeeenereete e 123
7.6A.3.2 Out-of-band blocking for Intra-band NON-CoONtIGUOUS CAL.........c.coeiririiireneeese et 124
7.6A.3.30ut-of-band blocking fOr INEEr-DANG CA .......ocue e e s e e sae e e saeesneesreenseenrenns 124
7.6A.4 Narrow band bIOCKING FOr CA ...t esaaesae e saeesaessaesaeesneenseenseans 124
7.6A.4.1 Narrow band blocking for Intra-band CONtIGUOUS CA .........coueiii et e e se e e enae e ens 124
7.6A.4.2 Narrow band blocking for Intra-band NoN-CONtIGUOUS CA .........ooieeiriee et ees e enae e ens 124
7.6A.4.3 Narrow band blocking fOr INter-Dand CA.........ocuv ettt e e e sre e e e sneesreenaeenseens 124
7.6C Blocking CharaCteriStiCS fOr SUL ......ccuviiiiiiiie ettt et sae e te e enaeeneennaesneas 125
7.6C.1 LT 1 TSP 125

ETSI


��օ��ga��[�˄����IN������|���\ x�X|4Z���ff3�N���P�{���w9�Z+z%�3�"��A!�v�����䫌���t�M���%���K���+���V�̘�v+���Ć�x�

3GPP TS 38.101-1 version 15.4.0 Release 15 8 ETSI TS 138 101-1 V15.4.0 (2019-04)

7.6C.2 g 7= TaTe o FoTex T o I o L PR 125
7.6C.3 Out-0f-band bIOCKING FOr SUL .......cocuieiieiece ettt et s e e e sreenae e e enteeneeenaesnaesneas 125
7.6C.4 Narrow band bIOCKING FOr SUL .......coiiii ettt ssae e s sae e sae e s e e sneenreenseens 125
7.6D Blocking characteristiCS for UL-MIMO ........c.ooiiiiieice ettt st snaesnaenneas 125
7.7 ST TU Sy = oo 1S T 125
7.7A S Do TU Y = oo 1S (o] S N 127
7.7A.1 Spurious response for Intra-band CoNtIGUOUS CA .........couiiiiiiirieiiereee et 127
7.7A.2 Spurious response for Intra-band NON-CONtIGUOUS CA ..........ooiiiiiiricesie et 127
7.7A.3 Spurious response for INEEr-DANA CA ..o e et 127
7.7D Spurious reSPONSE FOr UL-IMIMO ..ot bbbt 127
7.8 INtermodulation CharaCLEITSHICS ....ueeeeiie ettt ettt et se et et e sneeaeeneeneeseeneas 127
7.8.1 (CT= 0T - PSSP 127
782 Wide band INtermMOTUIELTON .........ooueeuieieieie e bbb b e b bt ne e 128
7.8A Intermodulation CharaCteriStiCS FOr CA ... bbbt e bt se e 130
7.8A.1 (=0T o OSSPSR 130
7.8A.2 Wide band intermodUulation FOr CA ...t b b e bt ne e 130
7.8A.2.1 Wide band intermodulation for Intra-band contiguouS CA .........cccooiieieeieeie e 130
7.8A.2.2 Wide band intermodulation for Intra-band NON-ContiguOUS CA .........cccciiereinereere et 130
7.8A.2.3 Wide band intermodulation for INter-Dand CA ... ...t 130
7.8D Intermodulation characteristicS for UL-MIMO ..ot 130
79 SPUITOUS EITIESSIONS......c.eteteaeetesteeete sttt sb et s b ss e s e b b et e bt b e s e e bt e b e e e bt b e e ehe b e e e bt e b e e eh e eb e b e st e b e b e st nbenbe e ees 131
7.9A SPUFiOUS EMISSIONS FOI CA ...ttt bbbt bbb bbb bbbt b et et b b 131
79A.1 Spurious emissions for Intra-band CONtIGUOUS CA ..ot 131
7.9A.2 Spurious emissions for Intra-band NON-CONLIGUOUS CA...........ooieeees ke see e eee e 131
7.9A.3 Spurious emissions for INter-bDand CA ...........oocduss e e S et rte s ee e et e e e e sraesreesneas 131
Annex A (nor mative): Measurement ChannElS...n . G s 132
N A €= 4 1= - | o SRR 132
A.2 UL reference measurement ChannelS i i e i e ettt nee e 132
A.21 LT 0T O O - U RRRR 132
A.22 Reference measurement chann@lSfor EDD ..o L i e 133
A221 DFT-SSOFDM Pi/2-BPSK it e iy s te s eesteesteestesaesaeeete e beesteeabesasessaesbeesseesesnnesaeesseenseesenns 133
A222 DFT-STOFDM QPSK ... viss e s ia7aneeestaeesseeessaeessesassasaasesatesaasessnsesansessnsesansessnsesansessssssensenesns 136
A.223 DFT-SOFDM 16QAM ...t oo sttt s et st e st e e st e e st e e s saeesteeeaaeeesseeaaseeessteeaseeentaeenneeenseeansenens 139
A224 DFT-S-OFDM BAQAM .....ooitiieiescfiraii e eesessesessessesessessansssessensesessesesessessesessensesessensesessessesessensesessesseneans 142
A.2.25 DFT-S-OFDM 256QAM ...t e et steseetestesee sttt te e sesbe s e st sesesesbesbe e sbenbeneesesbesesbensenessenaeneans 145
A.2.2.6 CP-OFDM QPSK ..ottt el i et steseetestesestestesestestesessestesessessesessessesessessesessessesessessesessessenessessenessesseneans 148
A.2.27 CP-OFDM L8QAM ...t i ettt sttt st sttt sttt s b e s be e b s be e e sesbe st e nesbesae e ebenteneens 151
A.2.28 CP-OFDM BAQAM ...ttt sttt st st ae sttt b e st bt s beseebe s be e e R s be st ebeebe s e eneebesaenenbenbeneens 154
A.2.29 CP-OFDM 256QAM ....ouoiiiitiiieieie sttt sttt ste et te st st sae st etesbe st esesbe st esesbeseesesbeseesesbessesesbeseenesbessenessensenens 157
A.23 Reference measurement ChanNElS fOr TDD ........ooiiiiiiieeere e s s e e e 160
A.231 DFT-SSOFDM Pi/2-BPSK .....ccticeieiieieeteee ettt ettt ste et e e e e te et e e beeatesasesbaesbeesteesesnnesaeesaeenseensenns 160
A.2.3.2 DFT-STOFDM QPSK ... .iiiiiieiiiesie et esee e tee st e s e st e et e este e e taeeaseeeteeeaseesnteeaseesnteeanseesseeanneeesseeensenens 163
A.233 DFT-SSOFDM 16QAM ...ttt ettt sttt e st e s e e st e e st e e st e e seeestaeeaseeesseeaaseeessteeaseeentaeanneeesseeensenens 166
A.234 DFT-STOFDM BAQAM ...ttt ettt ettt s e st e e st e e s ae e e st e e see e ataeenaeeesseeaaseeessteensesentasanneeesseeansenens 169
A.2.35 DFT-S-OFDM 256QAM ..ottt steeete sttt sttt sesbese s e s besbe e e benbenesbesbesesbenaenesbenaeneens 172
A.2.3.6 CP-OFDM QPSK ...oitiietiitesietesieseete st see e ste st teste st teste st etesee e e beste st etestesesbesaeseebesseseebessesesbeseenesbessenessessenens 175
A.2.37 CP-OFDM L68QAM ...ttt sttt sttt sttt sttt bese b s be st e bt s beseebesbe e e sesbe st eseebeseenesbesaenestenteneens 178
A.2.38 CP-OFDM BAQAM ..ottt sttt st st ae st e et be st bt s bese e bt s be e e besbe e esesbe st eneebesee e ebenbeneene 181
A.2.39 CP-OFDM 256QAM ...ttt sttt sttt ste et te st sae st tesbe e e besbe st esesbeseesesbeseesesbeseesesbeseeneebestenessensenens 184
A.3 DL reference measurement CRANNEIS ..o 187
A31 LT 0T SRR 187
A.32 DL reference measurement ChannelSTOr FDD .........cocoiiiiiinieie et e 187
A321 LT 1 OSSP RRRN 187
A.3.2.2 FRC for receiver requirements fOr QPSK ..........ccviiiiieiiereere et ete et te s aesee e e sneenreeneens 188
A.3.23 FRC for maximum input 1eVel fOr BAQAM .......c.ooieece ettt ae e e sreenreeneens 191
A.3.24 FRC for maximum input level for 256 QAM ..........ooiiieie e see e e e nreeneens 194
A.3.3 DL reference measurement ChannelSTOr TDD .........ooiiiiiireneriiesiereeee et s 197
A331 (1= 0T o OSSPSR 197
A.3.3.2 FRC for receiver requirements fOr QPSK ..........ccviieiioiieieece e see sttt e e e e e see e sneenneeneens 198

ETSI


�Dγ����l��X>�����Y�{"�"�Cty��3B��F����U��L�����"���c��s�4�~���{����l���&�5Ԓ{�O8��5�L�NX�ȵ�;��I��t�>�vzv�Z�_eԫ8Ɔ;

3GPP TS 38.101-1 version 15.4.0 Release 15 9 ETSI TS 138 101-1 V15.4.0 (2019-04)

A.3.33 FRC for maximum input [evel for BAQAM ... e 201
A.3.34 FRC for maximum input level for 256 QAM ..........ooiiieie e see e e e nreeneens 204
A.4  CSl reference measurement CRANNEIS...........oviiiiiiiiri et nes 207
A5 OFDMA Channel Noise Generator (OCNG) ......ccocvieererieerieseeeesesieeee e seestesteeseeseesseeseessesneeseesseenes 207
A51 OCNG PaterNS FOF FDD ......oiviiieiieeieeeere ettt sttt et s e e te et sbesaeeseeseeeeeensensesaesaeeneeneeneeseens 207
A511 OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused RES...........ccocoeveneereineneeneneeee 207
A52 (O @ N R 1= 1 0153 o I 5 USRS 207
Ab521 OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused RES...........cccccceveeveevescie e 207
G IV o o PR 207
Annex B (informative): Yo T o S 209
Annex C (informative): Downlink physical Channels...........ccoooiiiiiniicieee e 210
(O3 A 10 SRS 210
c.2 S (1] YOO 210
C3 1600 0107 o1 o o U PO T PSP TP PR URURPRRRTTN 210
C31 Measurement Of ReCEIVEr CharaCteriSHiCS.. ... uvaeireeere ettt 210
Annex D (informative): RV 0o ST 211
Annex E (normative): Environmental CONAItiONS......cc.coiiiriiinieieeep s 212
R €= 3 1= | e UL - oSSR 212
e 1V o a0 0 R o e s S SO 212
E21 TEMPEIBLUIE ... T Do e e 3B et s esr e 212
E.2.2 VOITAOE ..t T e 0 h e sttt e e IN ket bt et e b e st e b e e et b et eb e bt b e b e b b 212
E.2.3 RV Lo (1o s S S S 213
Annex F (nor mative): TransSMitMOAUIAL ON .. e 214
F.1 Measurement POIN..........ooro e e e e ettt e ettt te e s tesee et snesre et e sneeneeseeenes 214
F.2 Basic Error Vector Magnitude MeEasUrEMEt . 45 . .. eeeieecesteeitesteeeeste e see e ae e saeesre e e see e enesreens 214
F.3  BasiCin-band emiSSiONS MEaSUNEIMENE (. . i e eeeeeeeereseeste e seessesee e e s sse s st ssesee e e e ssessessesseses 214
F.4  Modified SIgNal UNCEN TESL........c.. ittt ne e n e 215
[ ST VY T 0T (o VLV =g o o e S 217
F.5.1 BN T i=: SS 217
F.5.2 R AT e T = |1 o SR 217
F.5.3 Window [ength fOr NOIMEL CP ..o bbb et 217
F.5.4 Window [ength fOr EXIENAEH CP.........coiiiiiice ettt b et 219
F.5.5 Window [eNGEh FOr PRACH ...ttt bbb et b et b e 219
e ST N Y 1= o 7= o AV SR 220
F.7  SPECIIUM FIAINESS ...ttt ettt st e e a e s be s ae et e et e eaeeseesae e besteentesbesreensesneeneesrennes 221
Annex G (infor mative): VOIO et b e e et r e n e 221
Annex H (infor mative): VOI ottt e e n e 221
Annex | (informative): Yo o R 221
Annex J (informative): ChangE hiStOrY .....ceociiiece e e e e 223
[ T (PSPPSR 233

ETSI


�������� :>/���]C�Y��p�ˤ���F��f�P.?#jG�V���us�uᅕ������=.(���x?T�X�w	((����V�ͣ���,�<8�������kH]�
��4.p�6S���BI��;

3GPP TS 38.101-1 version 15.4.0 Release 15 10 ETSI TS 138 101-1 V15.4.0 (2019-04)

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

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

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

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

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

The present document establishes the minimum RF requirements for NR User Equipment (UE) operating on frequency
Range 1.

2 References

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

References are either specific (identified by date of publication, edition number, version number, etc.) or non-specific.
For a specific reference, subsequent revisions do not apply.

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

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

[2] 3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone’.

[3] 3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1
and Range 2 Interworking operation with other radios’.

[4] 3GPP TS 38.521-1: "NR; User Equipment-(UE) conformance specification; Radio transmission
and reception; Part 1: Range 1 Standalene’.

[5] Recommendation ITU-R M:1545;" M easurement.uncertainty asit applies to test limits for the
terrestrial component of ‘internati onal M obite T-el ecommunications-2000".

[6] 3GPP TS 38.211: “NR; Physical channels'and modulation".

[7 3GPP TS 38.331: "Radio Resource Control (RRC) protocol specification”.

[8] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP
TR 21.905[1].

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

Carrier aggregation: Aggregation of two or more component carriersin order to support wider transmission
bandwidths.

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

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

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by
aUE.
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Contiguouscarriers. A 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.

Contiguousresour ce allocation: A resource allocation of consecutive resource blocks within one carrier or across
contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing
isallowed.

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.
Inter-band carrier aggregation: Carrier aggregation of component carriers in 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.

I ntra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.

Sub-block: Thisis one contiguous allocated block of spectrum for transmission and reception by the same UE. There
may be multiple instances of sub-blocks within an RF bandwidth.

Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF
requirements in the gap are based on co-existence for un-coordinated operation.

UE transmission bandwidth configuration: Set of resource blocks1ocated within the UE channel bandwidth which
may be used for transmitting or receiving by the UE.

Vehicular UE: A UE embedded in a vehicle, permanently;connected to an embedded antenna system that radiates
externally for NR operating bands.

NOTE: Vehicular UE does not refer to otherWE form factors placed inside the vehicle.

3.2 Symbols

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

AFGioba Granularity of the global frequency raster

AFRaster Band dependent channel raster.granularity

Afoos A Frequency of Out Of Band:emission

AFrx-rx A Frequency of default TX-RX separation of the FDD operating band

APpowerClass Adjustment to maximum output power for a given power class

Ars The starting frequency offset between the allocated RB and the measured non-allocated RBARg ¢
Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving
cell

ARg4r Reference sensitivity adjustment due to support for 4 antenna ports

Asnift Channel raster offset

ATc Allowed operating band edge transmission power relaxation

ATce Allowed operating band edge transmission power relaxation for serving cell ¢

ATigc Allowed maximum configured output power relaxation due to support for inter-band CA
operation, for serving cell ¢

ATigc Allowed maximum configured output power relaxation due to support for inter-band CA
operation, for serving cell ¢

BW channe Channel bandwidth

BW channel block
BW chame_ca
BWChanneI ,max

Sub-block bandwi dth, expressed in MHz. BWChanneI,bIock: Fedge,block,high' Fedge,block,low
Aggregated channel bandwidth, expressed in MHz
Maximum channel bandwidth supported among all bandsin arelease

BWoce max( BWes,chame () )

BWoag chane(y ~ Minimum guard band defined in sub-clause 5.3A.1 of carrier k

BWpL Channel bandwidth for DL

BWuL Channel bandwidth for UL

BWinterferer Bandwidth of the interferer

Ceil(x) Rounding upwards; ceil(x) is the smallest integer such that ceil(x) > x
Floor(x) Rounding downwards; floor(x) is the greatest integer such that floor(x) < x
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