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Multiplexing with TM9 interference model (User-Specific Reference Symbols)..........ccccceenee 921
8.13.3 TDD-FDD (CA @MU DC) ...ttt ettt b b b e 923
8.13.3.1 Closed-loop spatial multiplexing performance 4TX Antenna Port............ccveveeievievcnvces e 924
8.13.3.1.1 Minimum Requirement for FDD PCEIl ..........ooveiieiecece ettt 924
8.13.3.1.2 Minimum Requirement for TDD PCEIL ........oociiiriiiiereerereeereeeesee et eene 927
8.13.3.2 Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols) ........ccccooeereinineinennicieen 930
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8.13.3.3.1 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4
interference model (Cell-Specific Reference Symbols) for FDD PCell ........cocooveviinincincneens 937
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8.13.34.1 Minimum Requirement Enhanced Performance Requirement Type A — Single-layer Spatial
Multiplexing with TM9 interference model (User-Specific Reference Symbols) for FDD
O | TSSOSO 941
8.13.3.4.2 Minimum Requirement Enhanced Performance Requirement Type A — Single-layer Spatial
Multiplexing with TM9 interference model (User-Specific Reference Symbols) for TDD
1= SRS 944
8.13.35 Closed-loop spatial multiplexing performance 4Tx Antenna Port for DC..........cccoovvviienenieeienenin 947
8.13.351 Minimum Requirement for FDD PCEIl ..ot 947
8.13.35.2 Minimum Requirement for TDD PCEIL ........coociiiriiiiieerieeeere et ene s 949
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8.13.3.6.1 Minimum Requirement for FDD PCEI ..........ooeoiieiecece ettt 951
8.13.3.6.2 Minimum Requirement for TDD PCEl .......ccoooieiieece ettt 953
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8.13.3.7.1 Minimum Requirement for FDD PCEIl ..........ooveiieieeece ettt 954
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9111 Applicability of requirements for different channel bandwidths............ccooooeiniiiiiincin 957
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9.1.14.3 Applicability rule and antenna connection for single carrier testswith 4RX .......ccoocveieieeienennee. 962
9.1.15 Applicability of requirements for UES supporting coverage enhanCement...........cccoevereeeneneeeseeneene 962
9.2 CQI reporting definition under AWGN CONAItIONS..........cuiuiieiriieireeeses e 962
921 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols) ........c.cccvoviiiininninincciee 962
9211 3 PSSR 962
9212 LI5S 963
9.2.1.3 FDD (CSl measurementsin case two CSI subframe sets are configured) ..........cccovveevcevevceeseenene, 964
9.2.14 TDD (CSI measurementsin case two CSI subframe sets are configured) .........cccevveveececceccenceeneen, 966
9.2.15 FDD (CSl measurementsin case two CSl subframe sets are configured and with CRS assistance
(g1 0] 107 1 o o) 968
9.2.16 TDD (CSI measurementsin case two CS| subframe sets are configured and with CRS assistance
[Lg1eTa007= 1ol o) E OO T SO PSPPSR PSR 970
9.21.7 FDD (Modulation and TBS index Table 2 and 4-bit CQI Table2 areused) .......cccccevveereeeeiennnenne 972
9.21.8 TDD (Modulation and TBS index Table 2 and 4-bit CQI Table2 are used) .......ccccoeeevereeienenenene 973
922 Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols) ........c.cccceoiiiiininninincciee 973
9221 3 PSSR 973
9222 LI5S 974
9.2.3 Minimum requirement PUCCH 1-1 (CSl Reference Symbols) .......ccvevveieeceienie e sveeniens 975
9231 3 TSSOSO 975
9.2.3.1A FDD (With channelMeasRestriction CONfigured) .........ccvecveieeiesie e 976
9.2.3.2 LI5S 977
9.2.3.2A TDD (With channelMeasRestriction configured) ...........ccceeieiienieiiese e 978
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9.24.1 3 PSSR 980
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9.24.2 15 TR 984
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L2 = ot 10U = J USSR 988
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Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)........ccocooviviricnineicnenccnee 990
Frame structure type 3 With FDD PCEIL ..ot 990
Frame structure type 3 With TDD PCEIL........oociiiieiecee e 992

Minimum requirement PUSCH 3-1 (CSl Reference Symbol).........ccoovieininiinicreeeeeee e 994
Frame structure type 3 WEh FDD PCEIL ..ot 994
Frame structure type 3 Wth TDD PCEL........coooveeeeece s 996

CQI reporting under fading CONAITIONS..........ccceiieiieiiece et e enaesseesnaesnaesneas 1000

Frequency-selective SChedUliNg MOE ..........ccvi e e 1000

Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols).........cccccevvevveceececcnvnennen, 1000
FDD .ttt R R R R Rt Rt b e r e 1000
I T PP PUP TP PTUPR 1001
FDD (CSI measurementsin case two CS| subframe sets are configured and with CRS
aSSIStANCE INFOrMLTION) ....covieeeeie bbb b bbb e ene 1002
TDD (CSI measurementsin case two CS| subframe sets are configured and with CRS
aSSIStANCE INFOrMALTION) ....cveeeeiete bbb bbb e b 1005
TDD (when csi-SubframeSet —12 iS configured) ........cooereeririeineneenreeeee s 1007

Minimum requirement PUSCH 3-1 (CSI Reference Symbol) ........cccccvvvvvceeieeneesieneeseeeee e 1009
FDD .ttt R R Rt R bt e r e 1009
TDD ettt R R R R R R bt e Rt R Rt b e ren s 1010
FDD (Modulation and TBSindex Table 2 and 4-bit CQI Table 2 areused)........ccceeveveevreenne 1012
TDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used).........ccceeeveceernennen. 1013
RV o o FO OSSO ST ST SO P TP SUTPPTPRPP 1014
TDD (when csi-SubframeSet —+12 is configured with one CS| proCess)..........ccoeeererveereriennenes 1014

Frequency non-selective SCheduling MOGE ..o s 1017

Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol) ..o 1017
L L I TP OO P OPPTOPRPTOPRPOPRTOt 1017
I T PP PUP TP PTUPR 1019

Minimum requirement PUCCH 1-1 (CSl Reference Symbol).........cccccverenineineneneenesee e 1021
FDD .ttt R R Rt R bt e r e 1021
TDD ettt R R R R R R bt e Rt R Rt b e ren s 1022

Frequency-Sel €CtiVE INTEITEIEINCE .........c.i ettt reeae e enes 1024

Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbol) .........ccccevvvevvecvececcnvnennen, 1024
FDD .ttt R R Rt R bt e r e 1024
I T TP PUP TP PPOPR 1025

Yoo S 1026
Yo o ORI 1026
Yo o OSSN 1026

UE-selected suBDand COL ... ..ottt sttt s ae et se e e e e eeseeseeseeeneeneeneeneas 1026

Minimum requirement PUSCH 2-0 (Cell-Specific Reference Symbols)........ccccvoveneinencincnen 1026
FDD .ttt R R R R Rt Rt b e r e 1026
TDD ettt E R R e R R Rt e R Rt R Rt b e rene s 1027

Minimum requirement PUCCH 2-0 (Cell-Specific Reference Symbols) ........ccccovvevveivececcnvnnnen, 1028
FDD .ttt R R Rt R bt e r e 1028
TDD ettt R R R R R R bt e Rt R Rt b e ren s 1030

Additional requirements for enhanced reCEiVEr TYPE A .....o e 1032

Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol) ..o 1032
[ L I TP OPPTOPRPOPRPOPRTOt 1032
I T TP PUP TP PPOPR 1033

Minimum requirement PUCCH 1-1 (CSl Reference Symbol).........cccocveeinineininescneeee e 1035
[ L I TP OPPTOPRPOPRPOPRTOt 1035
I T PP PUP TP PTUPR 1037

Minimum requirement (With multiple CSI ProCESSES) .......cueiceereerieii e see e 1039
FDD .ttt bR R R R R R R R AR R Rt R Rt R Rt r e n s 1039
TDD ettt bR R R R R R R R R R R e R R R bR n Rt 1043

Minimum requiremMent PUSCH 3-2.......coi ottt et snae e st teeaesnensnne e 1046
FDD .ttt bR R R R R R R R AR R Rt R Rt R Rt r e n s 1046
LI 2P PP URT PP 1047

Additional requirements for enhanced reCaiVer TYPE B ... 1049
Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols) ........cccccveveiiinenncncn 1049

[ L I TP OPPTOPRPOPRPOPRTOt 1049
I T PP PUP TP PTUPR 1050
Minimum requirement PUCCH 1-1 (CSl Reference Symbols) .........ccccoerrininieeneneeneneese e 1052
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10 1= Y S 1061
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3 ST R 1061

15 RS 1062
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[ L I TP OPPTOPRPOPRPOPRTOt 1066
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Minimum requirement PUCCH 1-1 (CSI Reference Symbol).........ccccvvvvceevcenieneeneeseee e 1078
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3 ST R 1086
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L L I TP OO P OPPTOPRPTOPRPOPRTOt 1088

I T PP PUP TP PTUPR 1089
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[ L I TP OPPTOPRPOPRPOPRTOt 1090

I T PP PUP TP PTUPR 1092

FDD (with 4Tx enhanced COAEDOO0K) ........ccceeiieiieii et 1094

TDD (with 4Tx enhanced COUEDOO0K) ........cciieiieieeiie et 1096

FDD (with Class A 16TX COUEN00K) .....ccveiieieesiiestieeeieeesee e saeeste et snaesaae e e e e sreeneesnes 1098

TDD (with Class A 16TX COUEDOOK) .......cciueeiieiieieiceeseeseeie e e eee e e e e sreesee et aeenaesneeneeas 1100

FDD (with Class A 32TX COUEN0O0K) .....ccveiieiieiiesiieeeie e st sae et eae e srae e e sneeneesnes 1102

TDD (with Class A 32TX COUEDOOK) .......eeiueeiiererieeceesees e esee e te e ee e s e s este e enaeenae e eneeas 1104
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TDD (with Class A 16Tx advanced COAEDOOK) .........ccciuireiririeirerieeeesieeee s 1108

Yoo OSSR 1110
Yoo RS 1110
Yo o ORI 1110

Yo o ORI 1110
Reporting of RaNK INAICALON (RI) ....vcveeieieeiie ettt sttt esra e b e e saeesaeeneeneeenes 1110
Minimum regquirement (Cell-Specific Reference Symbols)........ccccvecviiiceenieneee e 1110
3 T PSSR 1110
L1155 PRSPPI 1112
Minimum requirement (CSl Reference SYmDOIS) ........coveeiiiiie i 1113
[ 1 I USRS PPP PR 1113
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Minimum requirement (CSI measurementsin case two CSI subframe sets are configured)................... 1117
[ 1 I USRS PPP PR 1117
LI 2 PSPPSR PTOPROP 1119
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954 Minimum requirement (CSI measurementsin case two CSI subframe sets are configured and CRS
assistance information are CONfIGUIE) ..........ooueiiirieiriiere e 1121
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Foreword

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

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

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

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

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

Scope

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

2

References

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

document.

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

[1]
[2]
(3]

[4]
(5]
(6]
[7]
(8]

[9]
[10]

[11]

[12]
[13]

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain™

ITU-R Recommendation M.1545: "M easurement uncertainty asit appliesto test limits for the
terrestrial component of International Mobile Telecommunications-2000".

3GPP TS 36.211: "Physical Channels and Modulation”.

3GPP TS 36.212: "Multiplexing and channel coding”.

3GPP TS 36.213: "Physical layer procedures’.

3GPP TS 36.331: " Requirements for support of radio resource management ".

3GPP TS 36.307: " Requirements on User Equipments (UES) supporting a release-independent
frequency band".

3GPP TS 36.423: " X2 application protocol (X2AP) ".

3GPP TS 23.303: "Technical Specification Group Services and System Aspects; Proximity-based
services (ProSe); Stage 2".

3GPP TS36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

3GPP TS36.104: "Base Station (BS) radio transmission and reception”.

ETSI TS 102 792: "Intelligent Transport Systems (ITS); Mitigation techniques to avoid
interference between European CEN Dedicated Short Range Communication (CEN DSRC)
equipment and Intelligent Transport Systems (ITS) operating in the 5 GHz frequency range”.

3

3.1

Definitions, symbols and abbreviations

Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply in
the case of a single component carrier. A term defined in the present document takes precedence over the definition of
the sameterm, if any, in TR 21.905 [1].
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Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously
aggregated carriers.

Aggregated Transmission Bandwidth Configuration: The number of resource block alocated within the aggregated
channel bandwidth.

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.

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

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

Composite spectrum emission mask: Emission mask requirement for intraband non-contiguous carrier aggregation
which is a combination of individual sub-block spectrum emissions masks.

Composite spurious emission requirement: Spurious emission requirement for intraband non-contiguous carrier
aggregation which is a combination of individual sub-block spurious emission requirements.

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
is allowed.

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.

Enhanced downlink control channel performancerequirementstype A: This defines performance requirements for
downlink control channel assuming as baseline receiver reference symbol based linear minimum mean sguare error
interference rejection combining plus CRS interference cancellation.

Enhanced downlink control channel performance requirementstype B: This defines performance requirements for
downlink control channel assuming as baseline receiver reference symbol based enhanced linear minimum mean square
error interference rejection combining plus CRS interference cancellation.

Enhanced performancerequirementstype A: This defines performance requirements assuming as baseline receiver
reference symbol based linear minimum mean square error interference rejection combining.

Enhanced performance requirementstype B: This defines performance requirements assuming as baseline receiver
using network assisted interference cancelation and suppression.

Enhanced performancerequirementstype C: This defines performance requirements assuming as baseline receiver
inter-stream interference cancellation.

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.

L ower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for
both transmitter and receiver requirements.
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Category NB1/NB2 stand-alone oper ation: category NB1/NB2 is operating standalone when it utilizes its own
spectrum, for example the spectrum used by GERAN systems as a replacement of one or more GSM carriers, as well as
scattered spectrum for potential 10T deployment.

Category NB1/NB2 guard band operation: category NB1/NB2 is operating in guard band when it utilizes the unused
resource block(s) within aE-UTRA carrier’s guard-band.

Category NB1/NB2 in-band operation: category NB1/NB2 is operating in-band when it utilizes the resource block(s)
within anormal E-UTRA carrier.

Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).
ProSe-enabled UE: A UE that supports ProSe requirements and associated procedures.
NOTE: Asdefined in TS 23.303 [10].
ProSe Direct Communication: A communication between two or more UEs in proximity that are ProSe-enabled.
NOTE: Asdefined in TS 23.303 [10].

ProSe Direct Discovery: A procedure employed by a ProSe-enabled UE to discover other ProSe-enabled UEsin its
vicinity.

NOTE: Asdefined in TS 23.303 [10].

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.

Synchronized operation: Operation of TDD in two different systems, where no simultaneous uplink and downlink
occur.

Unsynchronized operation: Operation of TDD in two different systems, where the conditions for synchronized
operation are not met.

Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for
both transmitter and receiver requirements.

V2X Communication: V2X (Vehicle to Everything) service is operating in I TS spectrum and/or LTE licensed
operating bands.

3.2 Symbols

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

BWchanne Channel bandwidth

BWochame bock  Sub-block bandwidth, expressed in MHz. BW channel,block= Fedge,block high- Fedgeblock low.
BWchanne_ca Aggregated channel bandwidth, expressed in MHz.

BWoes Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.

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

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

>

The averaged received energy per RE of the wanted signal during the useful part of the symbol,

i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a
set of REs used for the transmission of physical channels (including user specific RSs when
present), divided by the number of RESs within the set, and normalized to the subcarrier spacing

F Frequency

Fagg_alloc_low Aggregated Transmission Bandwidth Configuration. The lowest frequency of the simultaneously
transmitted resource blocks.
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Fagg_al loc_high

Finterferer (Off SEt)

FI nterferer
Fioffeet

Fc

Fc agg

Fc plock, hign
Fc plock, 1ow
Fc iow

Fc high
FoL_1ow
FoL_nigh
FuL_1ow
FuL_nigh
Fedge block,low
Fedge block high
Fedge_low
Fedge high
Foffset
Foffset,block,low

Foffset,block,high

Foffset NS 23
Foos

o}

or

or

ot

Lcrs

LCtone

ocl

oc2
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Aggregated Transmission Bandwidth Configuration. The highest frequency of the simultaneously
transmitted resource blocks.

Frequency offset of the interferer (between the center frequency of the interferer and the carrier
frequency of the carrier measured)

Freguency of the interferer

Freguency offset of the interferer (between the center frequency of the interferer and the closest
edge of the carrier measured)

Freguency of the carrier centre frequency

Aggregated Transmission Bandwidth Configuration. Center frequency of the aggregated carriers.
Center frequency of the highest transmitted/received carrier in a sub-block.

Center frequency of the lowest transmitted/received carrier in a sub-block.

The centre frequency of the lowest carrier, expressed in MHz.

The centre frequency of the highest carrier, expressed in MHz.

The lowest frequency of the downlink operating band

The highest frequency of the downlink operating band

The lowest frequency of the uplink operating band

The highest frequency of the uplink operating band

The lower sub-block edge, where Fedge,b|ock,|ow = Fc,block,low - Foffeet.

The upper sub-block edge, where Fedge block high = Fc block high + Foffset.

The lower edge of aggregated channel bandwidth, expressed in MHz.

The higher edge of aggregated channel bandwidth, expressed in MHz.

Frequency offset from Fc_nigh to the higher edge or Fc 10w to the lower edge.

Separation between lower edge of a sub-block and the center of the lowest component carrier
within the sub-block

Separation between higher edge of a sub-block and the center of the highest component carrier
within the sub-block

Fregquency offset in MHz needed if NS_23 isused

The boundary between the E-UTRA out of band emission and spurious emission domains.

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

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

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

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

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

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

The received power spectral density of the total noise and interference for a certain RE (average

power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE
antenna connector

Transmission bandwidth which represents the length of a contiguous resource block allocation
expressed in units of resources blocks

Transmission bandwidth which represents the length of a contiguous sub-carrier allocation
expressed in units of tones

Cyclic prefix length

Downlink EARFCN

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

measured at the UE antenna 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.
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NoftspL
NoftsuL

N

otx

Nrs
N RB_agg
N RB_alloc

Nrs.c

NRB,largest BW

NRrx

Ntone
Ntone 3.75kHz

Ntone 15kHz

NuL
Rav
Pcmax
Pomax, ¢
Pemax
Pemax, ¢

PI nterferer
PPowerCI ass
Pumax
Puw

Pw
RBstart
RB end
Afoos

APPowerCIaS
ARsc

AR .ar
ATigc

ATc
ATC,C
AT ProSe

Pa
Ps

o

Woap

The power spectral density of a white noise source (average power per RE normalised 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

The power spectral density (average power per RE normalised to the subcarrier spacing) of the

summation of the received power spectral densities of the strongest interfering cells explicitly
defined in atest procedure plus N__, as measured at the UE antenna connector. The respective

power spectral density of each interfering cell relativeto N " is defined by its associated DIP

oc’

value, or the respective power spectral density of each interfering cell relativeto N is defined by

its associated Es/Noc value.
Offset used for calculating downlink EARFCN
Offset used for calculating uplink EARFCN

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

subcarrier spacing) simulating eNode B transmitter impairments as measured at the eNode B
transmit antenna connector

Transmission bandwidth configuration, expressed in units of resource blocks

The number of the aggregated RBs within the fully allocated Aggregated Channel bandwidth.
Total number of simultaneously transmitted resource blocks in Channel bandwidth or Aggregated
Channel Bandwidth.

The transmission bandwidth configuration of component carrier ¢, expressed in units of resource
blocks

The largest transmission bandwidth configuration of the component carriersin the bandwidth
combination, expressed in units of resource blocks

Number of receiver antennas

Transmission bandwidth configuration for category NB1 and NB2, expressed in units of tones.
Transmission bandwidth configuration for category NB1 and NB2 with 3.75 kHz sub-carrier
spacing, expressed in units of tones.

Transmission bandwidth configuration for category NB1 and NB2 with 15 kHz sub-carrier
spacing, expressed in units of tones.

Uplink EARFCN.

Minimum average throughput per RB.

The configured maximum UE output power.

The configured maximum UE output power for serving cell c.

Maximum allowed UE output power signalled by higher layers. Same as |E P-Max, defined in [7].
Maximum allowed UE output power signalled by higher layersfor serving cell c. Same as|E
P-Max, defined in [7].

Modulated mean power of the interferer

Prowerciass 1S the nominal UE power (i.e., no tolerance).

The measured configured maximum UE output power.

Power of an unwanted DL signal

Power of awanted DL signa

Indicates the lowest RB index of transmitted resource blocks.

Indicates the highest RB index of transmitted resource blocks.

A Frequency of Out Of Band emission.

Adjustment to maximum output power for a given power class.

Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving
cel c.

Reference sensitivity adjustment due to support for 4 antenna ports.

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

Allowed operating band edge transmission power relaxation.

Allowed operating band edge transmission power relaxation for serving cell c.

Allowed operating band transmission power relaxation due to support of E-UTRA ProSe on an
operating band.

According to Clause 5.2in TS 36.213 [6]

According to Clause 5.2in TS 36.213 [6]

Test specific auxiliary variable used for the purpose of downlink power allocation, defined in
Annex C.3.2.
Sub-block gap size
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3.3 Abbreviations

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

ABS Almost Blank Subframe

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

A-MPR Additional Maximum Power Reduction

AWGN Additive White Gaussian Noise

BS Base Station

CA Carrier Aggregation

CA X Intra-band contiguous CA of component carriers in one sub-block within Band X where X isthe
applicable E-UTRA operating band

CA_X-X Intra-band non-contiguous CA of component carriersin two sub-blocks within Band X where X is
the applicable E-UTRA operating band

CA_X-Y Inter-band CA of component carrier(s) in one sub-block within Band X and component carrier(s)
in one sub-block within Band Y where X and Y are the applicable E-UTRA operating band

CA_X-X-Y CA of component carriersin two sub-blocks within Band X and component carrier(s) in one sub-

block within Band Y where X and Y are the applicable E-UTRA operating bands
CC Component Carriers

CG Carrier Group

CPE Customer Premise Equipment

CPE_X Customer Premise Equipment for E-UTRA operating band X

CW Continuous Wave

DC Dual Connectivity

DC X-Y Inter-band DC of component carrier(s) in one sub-block within Band X and component carrier(s)

in one sub-block within Band Y where X and Y are the applicable E-UTRA operating band
DL Downlink

DIP Dominant Interferer Proportion

EARFCN E-UTRA Absolute Radio Frequency Channel Number
EIRP Effective | sotropic Radiated Power

EPRE Energy Per Resource Element

E-UTRA Evolved UMTS Terrestrial Radio Access
EUTRAN Evolved UMTS Terrestrial Radio Access Network
EVM Error Vector Magnitude

FDD Fregquency Division Duplex

FRC Fixed Reference Channel

GNSS Global Navigation Satellite Systems

HD Half-Duplex for Sidelink Operation

HD-FDD Half- Duplex FDD

ITS Intelligent Transportation Systems

MCS Modulation and Coding Scheme

MCG Master Cell Group

MOP Maximum Output Power

MPR Maximum Power Reduction

MSD Maximum Sensitivity Degradation

OCNG OFDMA Channel Noise Generator

OFDMA Orthogonal Frequency Division Multiple Access
0o0OB Out-of-band

PA Power Amplifier

PCC Primary Component Carrier

P-MPR Power Management Maximum Power Reduction
ProSe Proximity-based Services

PSBCH Physical Sidelink Broadcast CHannel

PSCCH Physical Sidelink Control CHannel

PSDCH Physical Sidelink Discovery CHannel

PSS Primary Synchronization Signal

PSS RA PSS-to-RS EPRE ratio for the channel PSS

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 37 ETSI TS 136 101 V14.20.0 (2021-11)

SSSS Secondary Sidelink Synchronization Signal

PSSCH Physical Sidelink Shared CHannel

PSSS Primary Sidelink Synchronization Signal

RE Resource Element

REFSENS Reference Sensitivity power level

r.m.s Root Mean Square

SCC Secondary Component Carrier

SCG Secondary Cell Group

SINR Signal-to-I nterference-and-Noise Ratio

SNR Signal-to-Noise Ratio

SSS Secondary Synchronization Signal

SSS RA SSS-t0-RS EPRE ratio for the channel SSSSSSS Secondary Sidelink Synchronization Signal

TDD Time Division Duplex

UE User Equipment

UL Uplink

UL-MIMO Up Link Multiple Antenna transmission

UMTS Universal Mobile Telecommunications System

UTRA UMTS Terrestrial Radio Access

UTRAN UMTS Terrestrial Radio Access Network

V2X Vehicle to Everything

XCH_RA XCH-to-RS EPRE ratio for the channel XCH in all transmitted OFDM symbols not containing cell-
specific RS

xCH_RB XCH-to-RS EPRE ratio for the channel xCH in al transmitted OFDM symbols containing cell-
specific RS

4 General

4.1 Relationship between minimum requirements and test
requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test
specification TS 36.521-1 Annex F defines Test Tolerances. These Test Tolerances are individually calculated for each
test. The Test Tolerances are used to relax the Minimum Requirementsin this specification to create Test Requirements.

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

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

4.2 Applicability of minimum requirements

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

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

¢) The reference sensitivity power levels defined in subclause 7.3 are valid for the specified reference measurement
channels.

d) NOTE: Receiver sensitivity degradation may occur when:

1) The UE simultaneously transmits and receives with bandwidth allocations less than the transmission
bandwidth configuration (see Figure 5.6-1), and

2) Any part of the downlink transmission bandwidth is within an uplink transmission bandwidth from the
downlink center subcarrier.
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€) The spurious emissions power requirements are for the long term average of the power. For the purpose of
reducing measurement uncertainty it is acceptable to average the measured power over a period of time
sufficient to reduce the uncertainty due to the statistical nature of the signal.

f) Therequirementsin this specification for TDD operating bands apply for downlink and uplink operations using
Frame Structure Type 2 [4] except for Band 46 operating with Frame Structure Type 3.

4.3 Void

4.3A  Applicability of minimum requirements (CA, UL-MIMO,
ProSe, Dual Connectivity, UE category 0, UE category M1,
UE category M2, UE category lbis, UE category NB1 and
NB2, V2X Communication, MBMS UE)

The requirementsin clauses 5, 6 and 7 which are specific to CA, UL-MIMO, ProSe, Dual Connectivity, UE category
0, UE category M1, UE category M2, UE category 1bis, UE category NB1 and NB2 and V2X Communication are
specified as suffix A, B, C, D, E, F and G where;

a) Suffix A additional requirements need to support CA

b) Suffix B additional requirements need to support UL-MIMO

¢) Suffix C additional requirements need to support Dual Connectivity

d) Suffix D additional requirements need to support ProSe

e) Suffix E additional requirements need to support UE category 0, category M1, category M2, and category 1bis
f) Suffix F additional requirements need to support UE category NB1 and NB2

g) Suffix G additional requirements need to support V2X Communication

A terminal which supports the above features needs to meet both the general requirements and the additional
requirement applicable to the additional subclause (suffix A, B, C, D, E, Fand G) in clauses 5, 6 and 7. Where thereisa
difference in requirement between the general requirements and the additional subclause requirements (suffix A, B, C,
D, E, Fand G) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional
subclause.

A terminal which supports more than one feature (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0, UE
category M1, UE category M2, UE category 1bis, UE category NB1 and NB2 and V2X Communication) in clauses 5, 6
and 7 shall meet al of the separate corresponding requirements.

For aterminal supporting CA, compliance with minimum requirements for non-contiguous intra-band carrier
aggregation in any given operating band does not imply compliance with minimum requirements for contiguous intra-
band carrier aggregation in the same operating band.

For aterminal supporting CA, compliance with minimum requirements for contiguous intra-band carrier aggregation in
any given operating band does not imply compliance with minimum requirements for non- contiguous intra-band carrier
aggregation in the same operating band.

A terminal which supportsa DL CA configuration shall support all the lower order fallback DL CA combinations and it
shall support at least one bandwidth combination set for each of the constituent lower order DL combinations
containing al the bandwidths specified within each specific combination set of the upper order DL combination.

A terminal which supports CA, for each supported CA configuration, shall support Pcell transmissionsin each of the
aggregated Component Carriers unless indicated otherwise in clause 5.6A.1.

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 39 ETSI TS 136 101 V14.20.0 (2021-11)

Terminal supporting Dual Connectivity configuration shall meet the minimum requirements for corresponding CA
configuration (suffix A), unless otherwise specified.

For aterminal that supports ProSe Direct Communication and/or ProSe Direct Discovery, the minimum requirements
are applicable when

- the UE isassociated with a serving cell on the ProSe carrier, or

- the UE is not associated with a serving cell on the ProSe carrier and is provisioned with the preconfigured radio
parameters for ProSe Direct Communications and/or ProSe Direct Discovery that are associated with known
Geographical Area, or

- the UE isassociated with a serving cell on acarrier different than the ProSe carrier, and the radio parameters for
ProSe Direct Discovery on the ProSe carrier are provided by the serving cell, or

- the UE isassociated with a serving cell on a carrier different than the ProSe carrier, and has a non-serving cell
selected on the ProSe carrier that supports ProSe Direct Discovery and/or ProSe Direct Communication.

When the ProSe UE is not associated with a serving cell on the ProSe carrier, and the UE does not have knowledge of
its geographical area, or is provisioned with preconfigured radio parameters that are not associated with any
Geographical Area, ProSe transmissions are not allowed, and the requirementsin Section 6.3.3D apply.

A terminal that supports simultaneous E-UTRA ProSe sidelink transmissions and E-UTRA uplink transmissions for the
inter-band E-UTRA ProSe/E-UTRA bands specified in Table 5.5D-2, shall meet the minimum requirements for the
corresponding inter-band UL CA configuration (suffix A), unless otherwise specified. For transmitter characteristics
specified in clause 6, the terminal is required to meet the conformance tests for the corresponding inter-band UL CA
configuration and is not required to be retested with simultaneous E-UTRA ProSe sidelink and E-UTRA uplink
transmissions.

A terminal that supports E-UTRA V2X intra-band multi-carrier operation for the band specified in Table 5.5G-3, shall
meet the corresponding transmitter characteristics requirements (in subclauses with suffix G in Section 6) only when
there are multiple active transmissions on al of the configured carrier components. When there is only one active
transmission on one of the configured carrier components, the corresponding requirements for V2X single carrier
operation apply for the corresponding active carrier component.

A terminal which supports MBM S (including 15 kHz, 7.5 kHz and 1.25 kHz subcarrier spacing), shall meet the
minimum requirements in clauses 5 and 7. A terminal which supports MBM S is not required to support all kinds of
subcarrier spacing.

4.4 RF requirements in later releases

The standardisation of new frequency bands and carrier aggregation configurations (downlink and uplink aggregation)
may be independent of arelease. However, in order to implement a UE that conforms to a particular release but
supports a band of operation or a carrier aggregation configuration that is specified in alater release, it is necessary to
specify some extra requirements. TS 36.307 [8] specifies requirements on UEs supporting a frequency band or a carrier
aggregation configuration that isindependent of release.

NOTE: For UEs conforming to the 3GPP release of the present document, some RF requirements of later rel eases
may be mandatory independent of whether the UE supports the bands specif or carrier aggregation
configurationsied in later releases or not. The set of RF requirements of later releases that is also
mandatory for UEs conforming to the 3GPP release of the present document is determined by regional
regulation.

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 40 ETSI TS 136 101 V14.20.0 (2021-11)

5 Operating bands and channel arrangement

5.1 General

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

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

5.2 Void
5.3 Void
5.4 Void

5.5 Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1.
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Table 5.5-1 E-UTRA operating bands

Uplink (UL) operating band Downlink (DL) operating Duplex
E-UTRA BS receive band . Mode
Operating UE transmit BS trans_mlt
Band UE receive
FuL low — FuL high FpL low — FbL high
1 1920 MHz — 1980 MHz 2110 MHz - 2170 MHz FDD
2 1850 MHz — 1910 MHz 1930 MHz - 1990 MHz FDD
3 1710 MHz — 1785 MHz 1805 MHz — 1880 MHz FDD
4 1710 MHz — 1755 MHz 2110 MHz - 2155 MHz FDD
5 824 MHz — 849 MHz 869 MHz - 894MHz FDD
6! 830 MHz — 840 MHz 875MHz - 885 MHz FDD
7 2500 MHz — 2570 MHz 2620 MHz - 2690 MHz FDD
8 880 MHz - 915 MHz 925 MHz - 960 MHz FDD
9 17499 MHz ~ ~ Hﬁ;'g 18449 MHz ~ 1879.9MHz | PP
10 1710 MHz — 1770 MHz 2110 MHz - 2170 MHz FDD
11 1427.9 MHz - &/l4:7.9 14759 MHz - 1495.9 MHz FDD
z
12 699 MHz — 716 MHz 729 MHz - 746 MHz FDD
13 777 MHz — 787 MHz 746 MHz — 756 MHz FDD
14 788 MHz — 798 MHz 758 MHz — 768 MHz FDD
15 Reserved Reserved FDD
16 Reserved Reserved FDD
17 704 MHz — 716 MHz 734 MHz — 746 MHz FDD
18 815 MHz — 830 MHz 860 MHz - 875 MHz FDD
19 830 MHz — 845 MHz 875MHz - 890 MHz FDD
20 832 MHz — 862 MHz 791 MHz - 821 MHz FDD
21 1447.9 MHz - 1462.9 14959 MHz - 1510.9 MHz FDD
MHz
22 3410 MHz — 3490 MHz 3510 MHz - 3590 MHz FDD
231 2000 MHz — 2020 MHz 2180 MHz - 2200 MHz FDD
2417 1626.5 MHz - &AGSO.S 1525 MHz - 1559 MHz FDD
z
25 1850 MHz — 1915 MHz 1930 MHz - 1995 MHz FDD
26 814 MHz — 849 MHz 859 MHz - 894 MHz FDD
27 807 MHz — 824 MHz 852 MHz - 869 MHz FDD
28 703 MHz — 748 MHz 758 MHz - 803 MHz FDD
29 N/A 717 MHz - 728 MHz FDD?
3012 2305 MHz — 2315 MHz 2350 MHz - 2360 MHz FDD
31 452.5 MHz — 457.5 MHz 462.5MHz - 467.5 MHz FDD
32 N/A 1452 MHz - 1496 MHz FDD?
33 1900 MHz — 1920 MHz 1900 MHz - 1920 MHz TDD
34 2010 MHz — 2025 MHz 2010 MHz - 2025 MHz TDD
35 1850 MHz — 1910 MHz 1850 MHz - 1910 MHz TDD
36 1930 MHz — 1990 MHz 1930 MHz - 1990 MHz TDD
37 1910 MHz — 1930 MHz 1910 MHz - 1930 MHz TDD
38 2570 MHz — 2620 MHz 2570 MHz - 2620 MHz TDD
39 1880 MHz — 1920 MHz 1880 MHz - 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz - 2400 MHz TDD
41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
42 3400 MHz — 3600 MHz 3400 MHz - 3600 MHz TDD
43 3600 MHz — 3800 MHz 3600 MHz - 3800 MHz TDD
44 703 MHz — 803 MHz 703 MHz - 803 MHz TDD
45 1447 MHz — 1467 MHz 1447 MHz - 1467 MHz TDD
46 5150 MHz — 5925 MHz 5150 MHz - 5925 MHz TDD8
47 5855 MHz — 5925 MHz 5855 MHz - 5925 MHz TDD!!
48 3550 MHz — 3700 MHz 3550 MHz - 3700 MHz TDD
64 Reserved
65 1920 MHz — 2010 MHz 2110 MHz - 2200 MHz FDD
66 1710 MHz — 1780 MHz 2110 MHz - 2200 MHz FDD*
67 N/A 738 MHz - 758 MHz FDD?
68 698 MHz — 728 MHz 753 MHz - 783 MHz FDD
69 N/A 2570 MHz — 2620 MHz FDD?
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70 | 1695MHz - 1710MHz | 1995MHz — 2020 MHz | FDDY

NOTE 1: Band 6, 23 is not applicable

NOTE 2: 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.

NOTE 3: A UE that complies with the E-UTRA Band 65 minimum requirements in this
specification shall also comply with the E-UTRA Band 1 minimum requirements.

NOTE 4: The range 2180-2200 MHz of the DL operating band is restricted to E-UTRA
operation when carrier aggregation is configured.

NOTE 5: A UE that supports E-UTRA Band 66 shall receive in the entire DL operating band

NOTE 6: A UE that supports E-UTRA Band 66 and CA operation in any CA band shall also
comply with the minimum requirements specified for the DL CA configurations
CA_66B, CA_66C and CA_66A-66A.

NOTE 7: A UE that complies with the E-UTRA Band 66 minimum requirements in this
specification shall also comply with the E-UTRA Band 4 minimum requirements.

NOTE 8: This band is an unlicensed band restricted to licensed-assisted operation using
Frame Structure Type 3

NOTE 9: In this version of the specification, restricted to E-UTRA DL operation when carrier
aggregation is configured.

NOTE 10: The range 2010-2020 MHz of the DL operating band is restricted to E-UTRA
operation when carrier aggregation is configured and TX-RX separation is 300
MHz The range 2005-2020 MHz of the DL operating band is restricted to E-UTRA
operation when carrier aggregation is configured and TX-RX separation is 295
MHz.

NOTE 11: This band is unlicensed band used for V2X communication. There is no expected
network deployment in this band so Frame Structure Type 1 is used.

NOTE 12: Uplink transmission is not allowed at this band for UE with external vehicle-
mounted antennas.

NOTE 13: Void

NOTE 14: Void

NOTE 15: Void

NOTE 16: Void

NOTE 17: DL operation in this band is restricted to 1526 — 1536 MHz and UL operation is
restricted to 1627.5 — 1637.5 MHz and 1646.5 — 1656.5 MHz.

5.5A  Operating bands for CA

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.5A-1, 5.5A-2, 5.5A-2a,
5.5A-2b, 5.5A-2c and 5.5A-3.

Table 5.5A-1: Intra-band contiguous CA operating bands

E-UTRA Band
E-UTRA CA Band (Table 5.51)

CA 1 1

CA 2 2

CA 3 3

CA 5 5

CA 7 7

CA 8 8

CA 12 12
CA 23 23
CA 27 27
CA 38 38
CA 39 39
CA_40 40
CA 41 41
CA 42 42
CA 43 43
CA 48 48
CA 66 66
CA 70 70

ETSI



3GPP TS 36.101 version 14.20.0 Release 14

43

ETSI TS 136 101 V14.20.0 (2021-11)

Table 5.5A-2: Inter-band CA operating bands (two bands)

E-UTRA Band

E-UTRA CA Band (Table 5.5.1)
CA_1-3 1,3
CA 1-1-3 1,3
CA 1-15 15
CA 1-1-28 1,28
CA 1-3-3 1,3
CA 15 1,5
CA_1-7 1,7
CA 1-7-7 1,7
CA 1-8 1,8
CA 1-11 1,11
CA 1-18 1,18
CA 1-19 1,19
CA_1-20 1, 20
CA 1-21 1,21
CA_1-26 1,26
CA_1-28 1,28
CA_1-38 1,38
CA_1-40 1, 40
CA 1-41 1,41
CA_1-42 1, 42
CA 1-46 1, 46
CA 2-4 2,4
CA _2-2-4 2,4
CA_2-2-4-4 2,4
CA_2-4-4 2,4
CA_2-5 2,5
CA 2-2-5 2,5
CA 27 2,7
CA 2-7-7 2,7
CA 2-12 2,12
CA 2-2-12 2,12
CA 2-2-12-12 2,12
CA_2-2-29 2,29
CA_2-12-12 2,12
CA 2-13 2,13
CA 2-2-13 2,13
CA 2-17 2,17
CA 2-28 2,28
CA_2-29 2,29
CA_2-30 2, 30
CA_2-2-30 2, 30
CA_2-46 2, 46
CA_2-46-46 2,46
CA_2-48-48 2,48
CA _2-66 2,66
CA 2-48 2,48
CA_2-2-66 2, 66
CA_2-2-66-66 2, 66
CA_2-66-66 2,66
CA 35 3,5
CA 37 3,7
CA 3-3-7 3,7
CA_3-3-7-7 3,7
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CA _3-7-7 3,7
CA 3-8 3,8

CA 3-3-8 3,8

CA 3-11 3,11
CA 3-19 3,19
CA 3-20 3,20
CA 3-3-20 3,20
CA_3-3-41 3,41
CA 3-21 3,21
CA 3-26 3,26
CA _3-27 3,27
CA _3-28 3,28
CA 3-31 3,31
CA 3-32 3,32
CA _3-38 3,38
CA_3-40 3, 40
CA_3-40-40 3, 40
CA 3-41 3,41
CA_3-42 3,42
CA 3-46 3,46
CA 3-69 3, 69
CA 45 4,5

CA _4-4-5 4,5

CA_4-7 4,7

CA_4-4-7 4,7

CA _4-7-7 4,7

CA 4-12 4,12
CA _4-4-12 4,12
CA_4-4-12-12 4,12
CA_4-12-12 4,12
CA_4-13 4,13
CA_4-4-13 4,13
CA_4-17 4,17
CA_4-27 4,27
CA_4-28 4,28
CA_4-29 4,29
CA_4-4-29 4,29
CA_4-30 4, 30
CA_4-4-30 4, 30
CA_4-46 4, 46
CA_4-46-46 4, 46
CA 5-5-40 5, 40
CA 57 5,7

CA _5-7-7 5,7

CA 5-12 5,12
CA_5-12-12 5,12
CA 5-13 5,13
CA 5-17 5,17
CA _5-25 5,25
CA_5-29 5, 29
CA_5-30 5, 30
CA 5-38 5, 38
CA 5-40 5, 40
CA_5-40-40 5, 40
CA 5-41 5, 41
CA 5-46 5, 46
CA 5-48 5, 48
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CA_5-66 5, 66
CA _5-5-66 5, 66
CA_5-66-66 5, 66
CA_5-5-66-66 5, 66
CA 7-8 7,8
CA 7-7-8 7,8
CA _7-12 7,12
CA 7-20 7,20
CA _7-22 7,22
CA 7-26 7,26
CA _7-7-26 7,26
CA_7-28 7,28
CA 7-32 7,32
CA_7-40 7,40
CA_7-42 7,42
CA_7-42-42 7,42
CA 7-46 7,46
CA 7-66 7,66
CA 8-11 8,11
CA 8-20 8, 20
CA 8-28 8, 28
CA 8-39 8, 39
CA_8-40 8, 40
CA 8-41 8, 41
CA _8-42 8, 42
CA_8-46 8, 46
CA 11-18 11, 18
CA 11-28 11, 28
CA_11-41 11, 41
CA_11-42 11, 42
CA_11-46 11, 46
CA _12-25 12, 25
CA 12-30 12, 30
CA 12-66 12, 66
CA_12-66-66 12, 66
CA _13-46 13, 46
CA 13-48 13, 48
CA_13-66 13, 66
CA_13-66-66 13, 66
CA_18-28! 18, 28
CA_19-21 19, 21
CA 19-282 19, 28
CA_19-42 19, 42
CA 19-46 19, 46
CA 20-28! 20, 28
CA 20-31 20, 31
CA_20-32 20, 32
CA _20-38 20, 38
CA_20-40 20, 40
CA_20-42 20, 42
CA_20-42-42 20, 42
CA_20-67 20, 67
CA 21-28 21, 28
CA_21-42 21, 42
CA _21-46 21, 46
CA 23-29 23,29
CA 25-26 25, 26
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CA_25-41 25,41

CA_26-41 26, 41

CA_26-46 26, 46

CA_28-40 28, 40

CA_28-41 28,41

CA_28-42 28,42

CA_28-46 28, 46

CA_29-30 29, 30

CA_29-66 29, 66

CA_29-66-66 29, 66

CA_29-70 29,70

CA_30-66 30, 66

CA_30-66-66 30, 66

CA_38-40 38, 40

CA_38-40-40 38, 40

CA_39-41 39,41

CA_39-40 39, 40

CA_39-42 39, 42

CA_39-46 39, 46

CA_40-41 40, 41

CA_40-42 40, 42

CA_40-46 40, 46

CA_41-42 41, 42

CA_41-46 41, 46

CA_42-46 42, 46

CA_46-66 46, 66

CA_46-46-66 46, 66

CA_46-66-66 46, 66

CA_46-70 46, 70

CA_48-66 48, 66

CA_48-48-66 48, 66

NOTE 1: The frequency range in band 28 is
restricted for this CA band combination to
703-733 MHz for the UL and 758-788
MHz for the DL

NOTE 2: The frequency range in band 28 is
restricted for this CA band combination to
718-748 MHz for the UL and 773-803
MHz for the DL

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 47 ETSI TS 136 101 V14.20.0 (2021-11)

Table 5.5A-2a: Inter-band CA operating bands (three bands)

E-UTRA Band
E-UTRA CA Band (Table 5.5 1)
CA 1-35

CA 1-1-355
CA 1-3-7

CA 1-3-7-7
CA 1-3-8

CA 1-3-3-8
CA 1-3-11
CA 1-3-19
CA_1-3-20
CA 1-3-21
CA 1-3-26
CA 1-3-28
CA 1-1-3-28
CA 1-3-38
CA _1-3-40
CA 1-3-41
CA 1-3-42
CA 1-5-7

CA 1-5-7-7
CA _1-5-40
CA 1-5-41
CA 1-5-46
CA 1-7-8
CA_1-7-20
CA 1-7-26
CA 1-7-7-26
CA 1-7-28
CA_1-7-40
CA 1-7-42
CA 1-7-46
CA 1-8-11
CA 1-8-20
CA 1-8-28
CA_1-8-40
CA 1-11-18
CA 1-11-28
CA 1-18-281
CA 1-19-21
CA_1-19-282
CA 1-19-42
CA 1-20-281
CA 1-20-42
CA 1-21-28
CA 1-21-42
CA 1-28-42
CA 1-41-42
CA 2-45
CA 2-2-45
CA 2-4-4-5
CA 2-4-12-12
CA 2-5-12-12
CA_2-2-5-30
CA _2-2-5-66
CA 2-2-12-30
CA 2-2-12-66
CA 2-2-13-66
CA_2-2-30-66
CA 2-4-7

CA 2-4-7-7
CA 2-4-12
CA 2-2-4-12
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CA _2-2-5-66-66 2,5,66
CA 2-4-4-12 2,4,12
CA 2-4-13 2,4,13
CA 2-4-29 2,4,29
CA 2-4-30 2, 4,30
CA 2-5-12 2,5, 12
CA 2-2-5-12 2,5, 12
CA 2-5-13 2,5, 13
CA _2-5-29 2,5,29
CA 2-5-30 2,5,30
CA 2-5-66 2,5,66
CA _2-5-66-66 2,5, 66
CA 2-7-12 2,7,12
CA 2-7-66 2,7,66
CA 2-12-30 2,12, 30
CA 2-12-66 2,12, 66
CA 2-12-66-66 2,12, 66
CA 2-13-66 2,13, 66
CA 2-13-66-66 2,13,66
CA 2-2-29-30 2, 29,30
CA 2-29-30 2, 29,30
CA 2-29-66 2,29, 66
CA 2-30-66 2, 30, 66
CA 2-30-66-66 2, 30, 66
CA 2-46-66 2, 46, 66
CA 2-46-46-66 2, 46, 66
CA 2-48-66 2, 48,66
CA 2-48-48-66 2, 48, 66
CA 3-5-7 3,5, 7

CA 3-5-7-7 3,57

CA 3-5-40 3,5, 40
CA_3-5-40-40 3,5, 40
CA 3-5-41 3,5,41
CA 3-3-7-8 3,7.8

CA 3-3-7-7-8 3,7.8

CA 3-7-7-8 3,7.8

CA 3-7-8 3,7,8

CA 3-7-20 3,7,20
CA 3-7-26 3,7,26
CA 3-7-7-26 3,7,26
CA 3-7-28 3,7,28
CA 3-7-32 3,7,32
CA 3-7-38 3,7,38
CA _3-7-40 3,7,40
CA 3-7-42 3,7,42
CA 3-8-11 3,8, 11
CA 3-8-20 3,8,20
CA 3-8-28 3,8,28
CA 3-8-40 3, 8,40
CA 3-11-28 3,11, 28
CA 3-19-21 3,19, 21
CA 3-19-42 3,19, 42
CA 3-20-281 3, 20, 28
CA 3-20-32 3, 20,32
CA 3-20-42 3, 20, 42
CA 3-21-28 3,21, 28
CA 3-21-42 3,21, 42
CA 3-28-40 3, 28, 40
CA 3-28-41 3,28, 41
CA 3-28-42 3,28, 42
CA 3-41-42 3,41, 42
CA _4-5-12 4,5, 12
CA 4-4-5-12 4,5, 12
CA 4-5-12-12 4,5, 12
CA 4-5-13 4,5,13
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CA 4-5-29 4,5, 29

CA 4-5-30 4,5, 30

CA 4-4-5-30 4,5,30

CA 4-7-12 4,7,12

CA 4-12-30 4,12, 30

CA 4-4-12-30 4,12, 30

CA 4-29-30 4,29, 30

CA 4-4-29-30 4,29, 30

CA 5-7-46 5,7, 46

CA 5-12-66 5,12, 66

CA_5-30-66 5, 30, 66

CA 5-30-66-66 5, 30, 66

CA 5-40-41 5, 40, 41

CA _7-8-20 7,8,20

CA 7-20-281 7,20, 28

CA_7-20-32 7,20, 32

CA 7-20-38 7,20, 38

CA 7-20-42 7,20,42

CA 8-11-28 8,11, 28

CA 8-28-41 8, 28,41

CA 12-30-66 12, 30, 66

CA 12-30-66-66 12, 30, 66

CA 19-21-42 19, 21, 42

CA 21-28-42 21, 28,42

CA 28-41-42 28,41, 42

CA _29-30-66 29, 30, 66

CA _29-46-66 29, 46, 66

NOTE 1: The frequency range in band 28 is restricted for this CA
band combination to 703-733 MHz for the UL and 758-
788 MHz for the DL

NOTE 2: The frequency range in band 28 is restricted for this CA
band combination to 718-748 MHz for the UL and 773-
803 MHz for the DL
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Table 5.5A-2b: Inter-band CA operating bands (four bands)

E-UTRA Band

E-UTRA CA Band (Table 5.5)

CA 1-3-5-7 1,3,57

CA 1-3-5-7-7 1,3,57

CA 1-3-5-40 1,3,5,40

CA 1-3-5-41 1,3,5,41

CA 1-3-7-7-26 1,3,7,26

CA 1-3-7-8 1,3,7,8

CA 1-3-7-20 1,3,7,20

CA 1-3-7-26 1,3,7,26

CA 1-3-7-28 1,3,7,28

CA 1-3-7-40 1,3,7,40

CA 1-3-7-42 1,3,7,42

CA 1-3-8-11 1,3,8 11

CA 1-3-8-40 1,3,8,40

CA 1-3-19-21 1,3,19,21

CA 1-3-19-42 1, 3,19, 42

CA_1-3-20-28! 1,3, 20,28

CA_1-3-20-42 1, 3, 20, 42

CA 1-3-21-28 1,3,21,28

CA 1-3-21-42 1,3,21,42

CA_ 1-3-28-42 1, 3,28, 42

CA_1-5-7-46 1,5,7,46

CA_1-7-20-28 1,7, 20,28

CA_1-7-20-42 1,7, 20,42

CA_1-19-21-42 1,19, 21,42

CA 1-21-28-42 1, 21, 28,42

CA 2-2-5-12-66 2,5,12,66

CA 2-2-5-30-66 2,5, 30, 66

CA 2-2-12-30-66 2,12, 30, 66

CA 2-4-5-12 2,4,5,12

CA 2-4-5-29 2,4,5,29

CA 2-4-5-30 2,4,5,30

CA 2-4-7-12 2,4,7,12

CA 2-4-12-30 2,4,12,30

CA 2-4-29-30 2,4,29, 30

CA 2-5-12-66 2,5,12,66

CA 2-5-30-66 2,5, 30, 66

CA_2-5-30-66-66 2,5, 30, 66

CA 2-12-30-66 2,12, 30, 66

CA_3-7-20-28! 3,7,20,28

CA_3-7-20-32 3,7,20,32

CA_3-7-20-42 3,7, 20,42

CA_3-19-21-42 3,19, 21,42

CA_3-28-41-42 3,28,41, 42

NOTE 1: The frequency range in band 28 is
restricted for this CA band combination to
703-733 MHz for the UL and 758-788
MHz for the DL
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Table 5.5A-2c: Inter-band CA operating bands (five bands)

E-UTRA Band
CA 1-3-7-20-28 1,3,7, 20,28
CA 1-3-7-20-42 1,3,7,20,42

NOTE 1: The frequency range in band 28 is
restricted for this CA band combination to
703-733 MHz for the UL and 758-788
MHz for the DL

Table 5.5A-3: Intra-band non-contiguous CA operating bands (with two sub-blocks)

E-UTRA Band

E-UTRA CA Band (Table 5.5)
CA 1-1 1

CA 2-2 2

CA 3-3 3

CA 4-4 4

CA 5-5 5

CA 7-7 7

CA 12-12 12

CA 23-23 23

CA 25-25 25

CA_40-40 40

CA 41-41 41

CA 42-42 42

CA 48-48 48

CA_66-66 66

5.5B  Operating bands for UL-MIMO

E-UTRA UL-MIMO is designed to operate in the operating bands defined in Table 5.5B-1.

Table 5.5B-1: Void

5.5C Operating bands for Dual Connectivity

E-UTRA dual connectivity is designed to operate in the operating bands defined in Table 5.5C-1.
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Table 5.5C-1: Inter-band dual connectivity operating bands (two bands)

E-UTRA DC E-UTRA Band
Band (Table 5.5)

DC_1-3 1,3
DC_1-5 1,5
DC_1-7 1,7
DC_1-8 1,8
DC_1-19 1,19
DC_1-21 1,21
DC 1-42 1, 42
DC_2-4 2,4
DC_2-5 2,5
DC_2-7 2,7
DC_2-12 2,12
DC_2-13 2,13
DC_2-30 2,30
DC_2-66 2, 66
DC_3-5 3,5
DC_3-7 3,7
DC_3-8 3,8
DC_3-19 3,19
DC_3-20 3,20
DC_3-21 3,21
DC_3-26 3,26
DC_3-28 3,28
DC_3-40 3,40
DC_3-42 3,42
DC_4-5 4,5
DC_4-7 4,7
DC_4-12 4,12
DC_4-13 4,13
DC_4-17 4,17
DC_5-7 57
DC_5-12 5,12
DC_5-17 5,17
DC_5-30 5, 30
DC_5-40 5, 40
DC_5-66 5, 66
DC_7-8 7,8
DC_7-20 7,20
DC_7-28 7,28
DC_8-39 8,39
DC_8-41 8, 41
DC_12-30 12, 30
DC_12-66 12, 66
DC 19-21 19, 21
DC_19-42 19, 42
DC 21-42 21, 42
DC_21-28 21, 28
DC_28-42 28, 42
DC_30-66 30, 66
DC_39-41 39,41
DC_41-42 41, 42
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Table 5.5C-2: Inter-band dual connectivity operating bands (three bands)

E-UTRA Band
E-UTRA DC Band (Table 5.5)
DC_1.3-19 1,319
DC_1-19-21 1,19, 21

5.5D Operating bands for ProSe

E-UTRA ProSe is designed to operate in the operating bands defined in Table 5.5D-1.

Table 5.5D-1 E-UTRA ProSe operating band

E-UTRA E-UTRA ProSe UE transmit ProSe UE receive ProSe ProSe Direct
Fggf{? Op;;itcling FuL_tlow — FuL_high FoL_low — FbL_high DI\DIJ(E)(;(ZX Disc. Comm.

2 2 1850 MHz 1910 MHz 1850 MHz 1910 MHz HD Yes
3 3 1710 MHz 1785 MHz 1710 MHz 1785 MHz HD Yes Yes
4 4 1710 MHz 1755 MHz 1710 MHz 1755 MHz HD Yes
7 7 2500 MHz 2570 MHz 2500 MHz 2570 MHz HD Yes Yes
14 14 788 MHz 798 MHz 788 MHz 798 MHz HD Yes Yes
20 20 832 MHz 862 MHz 832 MHz 862 MHz HD Yes Yes
26 26 814 MHz 849 MHz 814 MHz 849 MHz HD Yes Yes
28 28 703 MHz 748 MHz 703 MHz 748 MHz HD Yes Yes
31 31 452.5 MHz 457.5 MHz 452.5 MHz 457.5 MHz HD Yes Yes
41 41 2496 MHz 2690 MHz 2496 MHz 2690 MHz HD Yes
68 68 698 MHz 728 MHz 698 MHz 728 MHz HD Yes Yes

E-UTRA ProSeis designed to operate concurrent with E-UTRA uplink/downlink on the operating bands combinations
listed in Table 5.5D-2.

Table 5.5D-2 Inter-band E-UTRA ProSe / E-UTRA operating bands

E-UTRA band / E-UTRA CA band Nete
E-UTRA ProSe Band Note1 b

4
CA 2_4Note 3
1
CA_1-28\oe3

2

28

As specified in Table 5.5D-1

As specified in Table 5.5-1 and Table 5.5A-2

Applies when E-UTRA uplink is assigned to one E-UTRA
band and ProSe operation is restricted to the uplink
frequencies paired with either PCC or SCC.

The concurrency for E-UTRA ProSe Direct Discovery with
E-UTRA uplink/downlink applies after allowing for any
transmission and/or reception gap requested by the UE.

NOTE 1:
NOTE 2:
NOTE 3:

NOTE 4:

5.5E  Operating bands for UE category 0, UE category M1 and

M2 and UE category 1bis

UE category 0 is designed to operate in the E-UTRA operating bands 2, 3, 4, 5, 8, 13, 20, 25 and 26 in both half duplex
FDD mode and full-duplex FDD mode and in bands 39 and 41 in TDD mode. The E-UTRA bands are defined in
Table5.5-1.

UE category M1 and M2 is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 18, 19, 20,
21, 25, 26, 27, 28, 31 and 66 in both half duplex FDD mode and full-duplex FDD mode, and in bands 39, 40 and 41 in
TDD mode. The E-UTRA bands are defined in Table 5.5-1.
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UE category 1bisis designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 12, 13, 18, 20, 26, 28, and 66
in full duplex FDD mode and in bands 39 and 41 in TDD mode. The E-UTRA bands are defined in Table 5.5-1

5.5F  Operating bands for category NB1 and NB2

Category NB1 and NB2 are designed to operate in the E-UTRA operating bands 1, 2, 3,5, 8, 11, 12, 13, 17, 18, 19, 20,
21, 25, 26, 28, 31, 66 and 70 which are defined in Table 5.5-1. Category NB1 and NB2 systems operate in HD-FDD
duplex mode.

In case UE receives network signaling value NS_04 on any of the operating bands listed in Table 5.5F-1 then the lower
and upper limit of those bands are shown in Table 5.5F-1 to account for the USA emission requirements.

Table 5.5F-1 E-UTRA operating bands for NB-IoT in the USA

E-UTRA Uplink (UL) operlating band Downlink (DL) opergting band Duplex
Operating BS receive BS trans_mlt Mode
Band UE transmit UE receive
FuL low — FuL high FpL low — FbL high
2 1850.1 MHz — 1909.9 MHz 1930.1 MHz - 1989.9 MHz FDD
4 1710.1 MHz 1754.9 MHz 2110.1 MHz 2154.9 MHz FDD
5 824.1 MHz 848.9 MHz 869.1 MHz 893.9MHz FDD
12 699 MHz 715.9 MHz 729 MHz 745.9 MHz FDD
13 777 MHz 786.9 MHz 746 MHz 755.9 MHz FDD
17 704.1 MHz 715.9 MHz 734.1 MHz 745.9 MHz FDD
25 1850.1 MHz 1914.9 MHz 1930.1 MHz 1994.9 MHz FDD
26 814.1 MHz 848.9 MHz 859.1 MHz 893.9 MHz FDD
66 1710.1 MHz 1779.9 MHz | 2110.1 MHz 2179.9 MHz FDD

5.5G  Operating bands for V2X Communication

E-UTRA V2X Communication is designed to operate in the the operating bands defined in Table 5.5G-1.

Table 5.5G-1 V2X operating band

E-UTRA E-UTRA V2X UE transmit V2X UE receive Duplex Interface
Operating sz. Mode
Band Operating FuL_low — FuL_nigh FoL_low — FoL_nigh
Band
47 47 5855 5925 5855 5925 HD PC5
MHz MHz MHz MHz

E-UTRA V2X communication is designed to operate concurrent with E-UTRA uplink/downlink on the operating bands
combinations listed in Table 5.5G-2.
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Table 5.5G-2 Inter-band con-current V2X operating bands

E-UTRA Uplink (UL) operating band Downlink (DL) operating Duplex
V2X con- . band Mode
or V2X BS receive .
current band Operatin Interface UE transmit BS transmit
configuration P 9 UE receive
Band
FuL low — FuL high FpL low — FbL high
V2X 3-47 3 Uu 1710 MHz - 1785 MHz 1805 MHz - 1880 MHz FDD
— 47 PC5 5855 MHz — 5925 MHz 5855 MHz 5925 MHz HD
V2X 7-47 7 Uu 2500 MHz - 2570 MHz 2620 MHz — 2690 MHz FDD
— 47 PC5 5855 MHz — 5925 MHz 5855 MHz 5925 MHz HD
V2X 8-47 8 Uu 880 MHz - 915 MHz 925 MHz - 960 MHz FDD
— 47 PC5 5855 MHz — 5925 MHz 5855 MHz 5925 MHz HD
V2X 39-47 39 Uu 1880 MHz - 1920 MHz 1880 MHz — 1920 MHz TDD
— 47 PC5 5855 MHz — 5925 MHz 5855 MHz 5925 MHz HD
V2X 41-47 41 Uu 2496 MHz — 2690 MHz 2496 MHz 2690 MHz TDD
— 47 PC5 5855 MHz - 5925 MHz 5855 MHz 5925 MHz HD

E-UTRA V2X communication is also designed to operate for intra-band multi-carrier operation in the operating bands
defined in Table 5.5G-3.

Table 5.5G-3: V2X intra-band multi-carrier operation

V2X multi-carrier . Interface
Band configuration V2X operating Band
V2X_47 47 PC5

5.6 Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.

Table 5.6-1: Transmission bandwidth configuration Ngg in E-UTRA channel bandwidths

Channel bandwidth
BWchannel [MHZ] 1.4 3 5 10 15 20
Transmllssmn.bandWldth 6 15 . 50 s 100
configuration Nrs

Figure 5.6-1 shows the relation between the Channel bandwidth (BWchanne) @nd the Transmission bandwidth
configuration (Ngrs). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the
channel bandwidth, i.e. at Fc +/- BWchanne /2.
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Channel bandwidth [MHZz]
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Figure 5.6-1: Definition of channel bandwidth and transmission bandwidth configuration for one
E-UTRA carrier
5.6.1 Channel bandwidths per operating band
a) Therequirementsin this specification apply to the combination of channel bandwidths and operating bands shown

in Table 5.6.1-1. The transmission bandwidth configuration in Table 5.6.1-1 shall be supported for each of the specified
channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.
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Table 5.6.1-1: E-UTRA channel bandwidth

E-UTRA band / Channel bandwidth

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

1 Yes Yes Yes Yes
2 Yes Yes Yes Yes Yes?! Yes?!
3 Yes Yes Yes Yes Yest Yes!
4 Yes Yes Yes Yes Yes Yes
5 Yes Yes Yes Yes?!
6 Yes Yes?!
7 Yes Yes Yes® Yes?: 3
8 Yes Yes Yes Yest
9 Yes Yes Yest Yes!
10 Yes Yes Yes Yes
11 Yes Yes?!
12 Yes Yes Yes! Yest
13 Yes! Yest
14 Yes! Yest
17 Yes! Yes?!
18 Yes Yest Yest
19 Yes Yest Yest
20 Yes Yest Yest Yes!
21 Yes Yes?! Yes?!
22 Yes Yes Yes?! Yes?!
23 Yes Yes Yes Yes Yest Yes!
24 Yes Yes
25 Yes Yes Yes Yes Yest Yes!
26 Yes Yes Yes Yes?! Yes?!
27 Yes Yes Yes Yes?!
28 Yes Yes Yest Yest Yesl: 2
30 Yes Yest
31 Yes Yes?! Yes?!
33 Yes Yes Yes Yes
34 Yes Yes Yes
35 Yes Yes Yes Yes Yes Yes
36 Yes Yes Yes Yes Yes Yes
37 Yes Yes Yes Yes
38 Yes Yes Yes® Yes?
39 Yes Yes Yes® Yes®
40 Yes Yes Yes Yes
41 Yes Yes Yes Yes
42 Yes Yes Yes Yes
43 Yes Yes Yes Yes
44 Yes Yes Yes Yes Yes
45 Yes Yes Yes Yes
46 Yes Yes
47 Yes Yes
48 Yes Yes Yes Yes
64 Reserved
65 Yes Yes Yes Yes Yes Yes
66 Yes Yes Yes Yes Yes Yes
68 Yes Yes Yes®
70 Yes Yes Yes Yes?*

NOTE 1: ! refers to the bandwidth for which a relaxation of the specified UE receiver

NOTE 2:

NOTE 3:

sensitivity requirement (subclause 7.3) is allowed.
2 For the 20 MHz bandwidth, the minimum requirements are specified for
E-UTRA UL carrier frequencies confined to either 713-723 MHz or 728-

738 MHz

3 refers to the bandwidth for which the uplink transmission bandwidth can
be restricted by the network for some channel assignments in FDD/TDD
co-existence scenarios in order to meet unwanted emissions requirements
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(Clause 6.6.3.2).

NOTE 4: * For the 20 MHz bandwidth, the minimum requirements are restricted to
E-UTRA operation when carrier aggregation is configured.

NOTE 5: 5 For the 15 MHz bandwidth, the minimum requirements are specified for
E-UTRA UL carrier frequencies confined to either 705.5 MHz or 710.5-
720.5 MHz

b) The use of different (asymmetrical) channel bandwidth for the TX and RX is not precluded and is intended to form
part of alater release.

5.6A Channel bandwidth for CA

For intra-band contiguous carrier aggregation Aggregated Channel Bandwidth, Aggregated Transmission Bandwidth
Configuration and Guard Bands are defined as follows, see Figure 5.6A-1.

Aggregated Channel Bandwidth, BWchannei_ca [MHZ]
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.................... ' 7 S—— S .
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Fedge,low Fclow Fenign Fet‘ige‘mgh

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

Figure 5.6A-1. Definition of Aggregated channel bandwidth and aggregated channel bandwidth edges

The aggregated channel bandwidth, BW channe_ca, is defined as
BW channd_ca = Fedgehigh - Fedgejow [MHZ].

The lower bandwidth edge Fedgejow @nd the upper bandwidth edge Fedgenigh Of the aggregated channel bandwidth are used
as frequency reference points for transmitter and receiver requirements and are defined by

Fedgelow = Fc,low = Foffset,low
Fedgehigh = Fchigh + Foffset high

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest
assigned edge component carrier and are defined as

Foffsetjow = (0.18NRB,|0W + Afl)/2 + BWas [M HZ]
Fotfset,high = (0.18NRg high + Af1)/2 + BWgg[MHZ]

where Af; = Af for the downlink with Af the subcarrier spacing and Af, = O for the uplink, while Ngrgjow and Nre high are
the transmission bandwidth configurations according to Table 5.6-1 for the lowest and highest assigned component
carrier, respectively. BWgg denotes the Nominal Guard Band and is defined in Table 5.6A-1, and the factor 0.18 isthe
PRB bandwidth in MHz.
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NOTE: The values of BWchane_ca for UE and BS are the same if the lowest and the highest component carriers
areidentical.

Aggregated Transmission Bandwidth Configuration is the number of the aggregated RBs within the fully allocated
Aggregated Channel bandwidth and is defined per CA Bandwidth Class (Table 5.6A-1).

For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see
Figure 5.6A-2.

Sub-block Bandwidth, BWchannel biock n [MHZ] Sub-block Bandwidth, BWchannel block n+1 [MHZ]
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downlink H H downlink
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Figure 5.6A-2. Non-contiguous intraband CA terms and definitions

The lower sub-block edge of the Sub-block Bandwidth (BW channe piock) iS defined as
Fedgeblock, low = Fc,block,low - Foffset block, low.
The upper sub-block edge of the Sub-block Bandwidth is defined as
Fedge block,high = Fc,block high + Foffset,block high .
The Sub-block Bandwidth, BW channe biock, 1S defined as follows:
BWChannel block = Fedge,block,high - Fedge,block low [MHz]

The lower and upper frequency offsets Fofrset,block,low 8Nd Foffset block high depend on the transmission bandwidth
configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as

FoftsetblockJow = (0.18NRs jow + Af1) /2 + BWes [MHZ]

Foffsetblock high = (0.18NRe nigh + Af1)/2 + BWgg [MHZ]
where Af; = Af for the downlink with Af the subcarrier spacing and Af, = O for the uplink, while Ngrgjow and Nre high are
the transmission bandwidth configurations according to Table 5.6-1 for the lowest and highest assigned component

carrier within a sub-block, respectively. BWgg denotes the Nominal Guard Band and is defined in Table 5.6A-1, and the
factor 0.18 is the PRB bandwidth in MHz.

The sub-block gap size between two consecutive sub-blocks Wy, is defined as

Wagap = Fedgeblock n+1,low - Fedge,block nhigh [MHZ]
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Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

CA Bandwidth Aggregated Number of Nominal Guard Band BWes
Class Transmission contiguous
Bandwidth CcC
Configuration
A NRrB,agg = 100 1 a1 BWchannel() - 0.5Af1 (NOTE 2)
B 25 < NRrB,agg = 100 2 0.05 max(BW channel(1),BW channel(2))
- 0.5Af1
C 100 < NRB,agg < 200 2 0.05 max(BW channel(1),BWchannel(2)) -
0.5Af;
D 200 < NRrB,agg < 300 3 0.05 max(BW channel(),BW channel(2),
BW channei3)) - 0.5Af1
E 300 < NRrB,agg < 400 4 0.05 max(BW channel(),BW channel(2),
BW channel(3), BW channel(a)) - 0.5Af1
F 400 < NRrB,agg < 500 5 0.05 max(BW channel(),BW channel(2),
BWChanneI(B) s BWChanneI(4) , BWChanneI(S))
- 0.5Af1
I 700 < NRrB,agg = 800 8 NOTE 3
NOTE 1: BWchannel(), j = 1, 2, 3, 4 is the channel bandwidth of an E-UTRA component carrier
according to Table 5.6-1 and Afi = Af for the downlink with Af the subcarrier spacing while
Af1 = 0 for the uplink.
NOTE 2: a1 =0.16/1.4 for BWchamel(1) = 1.4 MHz whereas a: = 0.05 for all other channel bandwidths.
NOTE 3: Applicable for later releases.

The channel spacing between centre frequencies of contiguoudly aggregated component carriersis defined in subclause
5.7.1A.

5.6A.1 Channel bandwidths per operating band for CA

The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations with
associated bandwidth combination sets. For inter-band carrier aggregation, a carrier aggregation configurationisa
combination of operating bands, each supporting a carrier aggregation bandwidth class. For intra-band contiguous
carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation
bandwidth class.

For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a
bandwidth combination set, which isindicated per supported band combination in the UE radio access capability. A UE
can indicate support of several bandwidth combination sets per band combination.

Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and
bandwidth combination sets specified in Table 5.6A.1-1. Reguirements for inter-band carrier aggregation are defined
for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-2, Table 5.6A.1-23,
Table 5.6A.1-2b and Table 5.6A.1-2c. Requirements for intra-band non-contiguous carrier aggregation are defined for
the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-3.

The DL component carrier combinations for a given CA configuration shall be symmetrical in relation to channel centre
unless stated otherwise in Table 5.6A.1-1, Table 5.6A.1-2, Table 5.6A.1-2a, Table 5.6A.1-2b and Table 5.6A.1-2c.

ETSI



3GPP TS 36.101 version 14.20.0 Release 14

Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band

61

contiguous CA

ETSI TS 136 101 V14.20.0 (2021-11)

E-UTRA CA configuration / Bandwidth combination set
Uplink CA Component carriers in order of increasing carrier frequency
- configurati Channel Channel Channel Maximum ,
._-UT_RA CA ons Channel Chan.nel bandwidths bandwidth bandwidth | aggregated Band\_/wdt_r
.onfiguratio . bandwidths - . combinatic
(NOTE 3) bandwidths for . for carrier s for s for bandwidth
n . for carrier . - n set
carrier [MHz] [MHz] [MHZz] carrier carrier [MHZz]
[MHZz] [MHZz]
15 15
40 0
20 20
CA_1C CA_1C
5, 10, 15 20
40 1
20 5,10, 15, 20
5 20
10 15, 20
CA 2C 40 0
15 10, 15, 20
20 5,10, 15, 20
5
CA_3B 10 0
3,5
5, 10, 15 20
CA_3C CA_3C 40 0
20 5,10, 15, 20
5,10 10
20 0
10 5
CA_5B CA_5B
CA 7B 15 5 20 0
15 15
40 0
20 20
10 20
CA_7C CA_7C 15 15, 20 40 1
20 10, 15, 20
15 10, 15 40 )
20 15, 20
5,10 10
CA_8B CA_8B 20 0
10 5
CA_12B - 5 5,10 15 0
10 10
CA 23B - 20 0
5 15
14,3,5 5
CA 27B - 13 0
14,3 10
15 15
CA_38C CA_38C 40 0
20 20
5,10,15 20
CA_39C CA_39C 35 0
20 5, 10, 15
10 20
15 15 40 0
CA_40C CA_40C
20 10, 20
10, 15 20 40 1
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15 15
20 10, 15, 20
10, 15, 20 20 20
20 60
CA_40D CA_40C, 20 10, 15
40D 20 20 10, 15
15, 20 15, 20 15, 20 60
CA_40E - 15, 20 15, 20 15, 20 20 80
10 20
15 15, 20 40
20 10, 15, 20
5, 10 20
15 15, 20 40
CA_41C CA _41C 20 5, 10, 15, 20
10 15, 20
15 10, 15, 20 40
20 10, 15, 20
10 20
40
20 20
10 20 15
10 15, 20 20
15 20 10, 15
CA 41D CA 41C 60
15 10, 15, 20 20
20 15, 20 10
20 10, 15, 20 15, 20
CA _41E CA_41C 15, 20 15, 20 15, 20 20 80
5, 10, 15, 20 20 40
20 5,10, 15
CA_42C CA_42C 10,1520 >0 "
20 10, 15
5,10,15,20 20 20 60
20 20 5,10,15
CA 42D CA 42C
10, 15, 20 20 20
60
20 20 10, 15
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5,10,15,20 20 20 20
CA 42E CA 42C 80
20 20 20 5,10,15
5, 10, 15, 20 20 20 20 20
CA_42F CA_42C 100
= - 20 20 20 20 5 136 15,
5 20
10 15, 20
CA_43C ) 15 10, 15, 20 40
20 5, 10, 15, 20
20 20 40
CA _46C* - 20 10, 20
40
10, 20 20
20 20 20 60
CA_46D * - 20 20 10, 20 60
10, 20 20 20
20 20 20 20 80
CA 46E 4 - 20 20 20 10, 20 80
10 20 20 20
5, 10, 15, 20 20
CA _48C - 40
20 5,10, 15
5,10,15,20 20 20
CA 48D - 60
20 20 5,10,15
5,10,15,20 20 20 20
CA_48E - 80
20 20 20 5,10,15
5, 10, 15, 20 20 20 20 20
CA_48F - 100
= 20 20 20 20 5 126 15,
5 5,10, 15
CA _66B - 10 5,10 20
15 5
5 20
10 15, 20
CA_66C - 40
15 10, 15, 20
20 5, 10, 15, 20
5 20 20
20 5 20
20 20 5
10 20 15
10
CA 66D - 15 20 60
10, 15, 20 15, 20 20
15, 20 10 20
15 15, 20 15
20 15, 20 10, 15
20 10 15
5 20
CA_70C - 10 15 25
15 10
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NOTE 1: The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing
letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 3: Uplink CA configurations are the configurations supported by the present release of specifications.

NOTE 4: Restricted to E-UTRA operation when inter-band 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.
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Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band

CA (two bands)

E-UTRA CA configuration / Bandwidth combination set

Uplink CA

Maximum

E-UTRA CA | configurations U'FF-QA 1.4 3 5 10 15 20 aggregated c%?nnt;ji\r/]\l;tjitgn
Configuration (NOTE 4) MHz | MHz | MHz | MHz | MHz | MHz bandwidth
Bands set
[MHZ]
1 Yes | Yes | Yes Yes
3 Yes | Yes | Yes Yes 40 0
CA 1A-3A CA 1A-3A
— - 1 Yes | Yes | Yes Yes 40 1
3 Yes | Yes | Yes | Yes Yes
1 See CA_1A-1A Bandwidth combination set
CA_1A-1A-3A - 0in Table 5.6A.1-3 60 0
3 Yes | Yes | Yes Yes
1 Yes | Yes | Yes Yes
CA_1A-3A-3A - 3 See CA_3A-3A Bandwidth Combination 60 0
Set 0 in Table 5.6A.1-3
CA 1A-3A 1 | | Yes | Yes | Yes | Yes
CA_1A-3C CA 3C 3 See CA_3C Bandwidth Combination Set 0 60 0
- in Table 5.6A.1-1
1 See CA_1A-1A Bandwidth Combination
Set 0 in the Table 5.6A.1-3
CA_1A-1A-3C ) 3 See CA_3C Bandwidth combination set 0 80 0
in 36.101 Table 5.6A.1-1
; - 0 |
CA 1A-5A CA 1A-5A
- - 1 Yes | Yes | Yes Yes 30 1
5 Yes | Yes
1 See CA_1A-1A Bandwidth combination set
CA_1A-1A-5A - 0in Table 5.6A.1-3 50 0
5 Yes | Yes
CA_1A-7A CA_1A-7A 1 Yes | Yes | Yes | Yes 40 0
- - 7 Yes | Yes Yes
1 Yes | Yes | Yes Yes
CA_1A-7TA-7TA CA_1A-7A 7 See CA_7A-7A Bandwidth Combination 60 0
Set 3 in Table 5.6A.1-3
1 | | Yes | Yes [ Yes | Yes
- 7 See CA_7C Bandwidth Combination Set 2 60 0
in Table 5.6A.1-1
CA_1A-7C 1 | | Yes | Yes | Yes | Yes
- 7 See CA_7C Bandwidth Combination Set 1 60 1
in Table 5.6A.1-1
1 Yes | Yes | Yes Yes
8 Yes | Yes 30 0
CA_1A-8A CA_1A-8A L ves | Yes 20 1
- - 8 Yes | Yes
1 Yes | Yes | Yes Yes
8 Yes | Yes | Yes 30 2
1 Yes Yes Yes Yes
CA_1A-11A - 11 Yes | Yes 30 0
e e s | o
CA_1A-18A CA_1A-18A
1 Yes | Yes 20 1
18 Yes | Yes
1 Yes | Yes | Yes Yes
CA_1A-19A CA_1A-19A 19 Yes | Yes | Yes 35 0
1 Yes | Yes | Yes Yes
CA_LA-20A ) 20 Yes | Yes | Yes | Yes 40 0
1 Yes | Yes | Yes Yes
CA_1A-21A CA_1A-21A o1 Yes | Yes | Yes 35 0
1 Yes | Yes | Yes Yes
CA_1A-26A CA_1A-26A 6 Yes | Yes | Yes 35 0
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1 Yes | Yes
26 Yes | Yes 20
1 Yes | Yes | Yes Yes 40
CA_1A-28A | CA_1A28A |22 ves | Yes | Yes | Yes
1 Yes | Yes 20
28 Yes | Yes
See CA_1A-1A Bandwidth combination set
CA—zlsgAAlA' . L 0 in Table 5.6A.1-3 60
28 Yes | Yes | Yes Yes
1 Yes | Yes | Yes Yes
CA_LA-38A ) 38 Yes | Yes | Yes | Yes 40
1 Yes | Yes | Yes Yes
CA_LA-40A ) 40 Yes | Yes | Yes | Yes 40
1 Yes | Yes | Yes Yes 60
CA_1A-40C - 40 See CA_40C Bandwidth Combination Set
1in Table 5.6A.1-1
s 1 Yes | Yes | Yes Yes
CA_LA-41A ) 41 Yes | Yes | Yes | Yes 40
1 Yes | Yes | Yes Yes
CA_1A-41C8 - a1 See CA_41C Bandwidth Combination Set 60
1in Table 5.6A.1-1
1 Yes | Yes | Yes Yes
CA_1A-42A CA_1A-42A 22 Yes | Yes | Yes Yes 40
1 Yes | Yes | Yes Yes
CA_1A-42C CA_1A-42A 42 See CA_42C Bandwidth Combination Set 60
0 in Table 5.6A.1-1
1 Yes | Yes | Yes Yes
46 Yes 40
CA_LA-46A ) 1 Yes | Yes | Yes | Yes 40
46 Yes Yes
1 Yes | Yes | Yes Yes
- 46 See CA_46(§:_Bgrncli)\:vidsthsgcimlbination Set 60
in Table 5.6A.1-
CA_1A-46C 1 | | Yes | Yes [ Yes | Yes
- 46 See CA_46C_Bandwidth Combination Set 60
1in Table 5.6A.1-1
1 | | Yes | Yes | Yes | Yes
46 See CA_46D B{a}ng;/vicétg Acolmlbination set0 80
in Table 5.6A.1-
CA_1A-46D i 1 | | Yes | Yes | Yes | Yes
46 See CA_46D Bandwidth combination set 1 80
in Table 5.6A.1-1
1 | | Yes | Yes | Yes | Yes
46 See CA_460E.B"ill_nclio\:vidsth6§olmlbination Set 100
in Table 5.6A.1-
CA_1A-46E i 1 | | Yes | Yes | Yes | Yes
46 See CA_46E Bandwidth Combination Set 100
1in Table 5.6A.1-1
1 See CA_1C Bandwidth combination set 1
CA_1C-3A - in Table 5.6A.1-1 60
3 Yes | Yes | Yes Yes
2 Yes | Yes | Yes | Yes | Yes Yes 40
4 Yes | Yes | Yes Yes
CA_2A-4A CA_2A-4A 2 Yes | Yes 20
4 Yes | Yes
2 Yes | Yes | Yes Yes 40
4 Yes | Yes | Yes Yes
5 See CA_2A-2A Bandwidth Combination
CA_2A-2A-4A - Set 0in Table 5.6A.1-3 60
4 Yes | Yes | Yes Yes
2 Yes | Yes | Yes Yes
CA_2A-4A-4A - 4 See CA_4A-4A Bandwidth Combination 60
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See CA_2A-2A Bandwidth Combination

CA_2A-2A- ) 2 Set 0in Table 5.6A.1-3 80
4A-4A 4 See CA_4A-4A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes | Yes | Yes Yes
5 Yes | Yes 30
CA_2A-5A CA_2A-5A
- - 2 Yes | Yes 20
5 Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A-5A - Set 0 in Table 5.6A.1-3 50
5 | | Yes | Yes | |
> See CA_2C Bandwidth combination set 0
CA_2C-5A - in Table 5.6A.1-1 50
5 Yes | Yes
2 Yes | Yes | Yes Yes
CA_2A-5B - 5 See CA_5B Bandwidth Combination Set 0 40
in Table 5.6A.1-1
5 See CA _2C Bandbvlvidth combination set 0
in Table 5.6A.1-1
CA_2C-58B ) 5 See CA_5B Bandwidth Combination Set 0 60
in Table 5.6A.1-1
2 Yes | Yes | Yes Yes
CA_2A-7TA CA_2A-7TA 7 Yes | Yes | Yes Yes 40
2 Yes | Yes | Yes Yes
CA_2A-TA-TA - 7 See the CA_7A-7A Bandwidth combination 60
set 1in Table 5.6A.1-3
2 | | Yes | Yes [ Yes | Yes
CA_2A-7C - 7 See the CA_7C Bandwidth combination 60
set 1in Table 5.6A.1-1
2 Yes | Yes | Yes Yes 30
12 Yes | Yes
2 Yes | Yes | Yes Yes
CA_2A-12A CA_2A-12A 12 Yes | Yes | Yes 30
2 Yes | Yes
12 Yes | Yes 20
See CA_ 2A-2A Bandwidth Combination
CA—lz'zAAZA' . 2 Set 0 in Table 5.6A.1-3 50
12 Yes | Yes
2 Yes | Yes | Yes Yes
CA—fg‘Ale_ - 12 See CA_12A-12A Bandwidth Combination 30
Set 0 in Table 5.6A.1-3
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- ) Set 0in Table 5.6A.1-3 50
12A-12A 12 See CA_12A-12A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 | | Yes | Yes | Yes | Yes
CA_2A-12B CA _2A-12A 12 See CA_12B Bandwidth Combination Set 35
0in Table 5.6A.1-1
5 See CA_2A-2A Bandwidth combination set
CA_2A-2A- ) 0in Table 5.6A.1-3 55
12B 12 See CA_12B Bandwidth Combination Set
0in Table 5.6A.1-1
> See CA_2C Bandwidth combination set 0
CA_2C-12A - in Table 5.6A.1-1 50
12 Yes | Yes
2 Yes | Yes | Yes Yes
13 Yes 30
CA 2A-13A CA 2A-13A
- - 2 Yes | Yes 20
13 Yes
2 See CA_2A-2A Bandwidth Combination
CA—léAAZA' - Set 0 in Table 5.6A.1-3 50
13 Yes
2 Yes | Yes
CA_2A-17A - 17 Yes | Yes 20
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2 Yes | Yes | Yes Yes
CA_2A-28A ) 28 Yes | Yes | Yes | Yes 40
2 Yes | Yes 20
29 Yes | Yes | Yes
2 Yes | Yes
CA_2A-29A - 29 Yes Yes 20
2 Yes | Yes | Yes Yes 30
29 Yes | Yes
See CA 2A-2A Bandwidth Combination
CA—Z%AAZA' - 2 Set 0 in Table 5.6A.1-3 50
29 | | Yes | Yes | |
5 See CA_2C Bandwidth Combination Set 0
CA_2C-29A - in table 5.6A.1-1 50
29 Yes | Yes
CA 2A-30A | CA_2A-30A 2 ves | Yes | Yes | Yes 30
- - 30 Yes | Yes
See CA_ 2A-2A Bandwidth Combination
CA—:%%AAZA' . 2 Set 0 in table 5.6A.1-3 50
30 | | Yes | Yes | |
> See CA_2C Bandwidth combination set 0
CA_2C-30A - in Table 5.6A.1-1 50
30 Yes | Yes
CA 2A-46A | CA 2A-46A 2 Yes | Yes | Yes | Yes 40
- - 46 Yes
2 Yes | Yes | Yes Yes
CA—ié‘éA'GA_ - 46 See CA_46A-46C Bandwidth Combination 80
Set 0 in Table 5.6A.1-3
2 | | Yes | Yes | Yes | Yes
CA_2A-46C - 46 See CA_46C Bandwidth Combination Set 60
0in Table 5.6A.1-1
2 | | Yes | Yes | Yes | Yes
CA_2A-46D - 46 See CA_46D Bandwidth Combination Set 80
| O| in Tabl|e 5.6A.|1-1 |
2 Yes | Yes | Yes Yes
CA—EQA“GA' - 46 See CA_46A-46A Bandwidth combination 60
| set| 0\|(n Ta|b|t\e(5.6ﬁ|\.1\;3 | 5
2 es es es es
CA—§§|'346A' - 46 See CA_46A-46D Bandwidth Combination 100
Set 0 in Table 5.6A.1-3
2 Yes | Yes | Yes Yes
CA_2A-48A ) 48 Yes | Yes | Yes | Yes 40
2 Yes | Yes | Yes Yes
CA—iQfSA' - 48 See CA_48A-48A Bandwidth combination 60
set 0 in the Table 5.6A.1-3
2 | | Yes | Yes | Yes | Yes
CA_2A-48C - 48 See CA_48C Bandwidth combination set 0 60
in Table 5.6A.1-1
2 Yes | Yes | Yes | Yes | Yes Yes 40
66 Yes | Yes | Yes Yes
CA_2A-66A CA_2A-66A 2 Yes | Yes 20
- - 66 Yes | Yes
2 Yes | Yes | Yes Yes 40
66 Yes | Yes | Yes Yes
2 Yes | Yes | Yes Yes
CA_2A-66B - 66 See CA_66B Bandwidth Combination Set 40
0in Table 5.6A.1-1
2 | | Yes | Yes | Yes | Yes
CA_2A-66C - 66 See CA_66C Bandwidth Combination Set 60
0in Table 5.6A.1-1
2 | | Yes | Yes | Yes | Yes
CA_2A-66D - 66 See CA_66D Bandwidth Combination Set 60
0in Table 5.6A.1-1
CA_2A-2A- - 2 See CA_2A-2A Bandwidth Combination 60
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66A Set 0 in Table 5.6A.1-3
66 | | Yes | Yes | Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- ) Set 0in Table 5.6A.1-3 80
66A-66A 66 See CA_66A-66A Bandwidth Combination
Set 0in Table 5.6A.1-3
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- ) Set0in Table 5.6A.1-3 80
66A-66B 66 See CA_66A-66B Bandwidth Combination
Set 0in Table 5.6A.1-3
5 See CA_2A-2A Bandwidth Combination
CA_2A-2A- ) Set 0in Table 5.6A.1-3 100
66A-66C 66 See CA_66A-66C Bandwidth Combination
| Set| 0in Taible 5.6,|A.1-3 |
2 Yes | Yes | Yes Yes
CAZA-G0A- - 66 | See CA_66A-66A Bandwidin Combination 60
| Set| 0in Teible 5.6,|A.1-3 |
2 Yes | Yes | Yes Yes
CA—éé‘;’GA_ - 66 See CA_66A-66B Bandwidth combination 60
| set|0 in Ta|b|e 5.6A|\.1-3 |
2 Yes | Yes | Yes Yes
CA—éé‘éGGA- 66 See CA_66A-66C Bandwidth combination 80
set 0 in Table 5.6A.1-3
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- ) Set0in Table 5.6A.1-3 60
66B 66 See CA_66B Bandwidth combination set 0
in Table 5.6A.1-1
5 See CA_2A-2A Bandwidth Combination
CA_2A-2A- ) Set 0 in Table 5.6A.1-3 80
66C 66 See CA_66C Bandwidth combination set 0
in Table 5.6A.1-1
2 See CA_2A-2A Bandwidth Combination 100
CA_2A-2A- Set 0 in Table 5.6A.1-3
66D 66 See CA_66D Bandwidth combination set 0
in Table 5.6A.1-1
3 Yes | Yes Yes 30
5 Yes | Yes
3 Yes
5 Yes | Yes 20
CA 3A-5A CA 3A-5A 3 Yes | Yes | Yes | Yes 30
5 Yes | Yes
3 Yes | Yes | Yes Yes 30
5 Yes | Yes | Yes
3 Yes | Yes | Yes 20
5 Yes | Yes | Yes
3 See CA_3C Bandwidth Combination Set 0
CA_3C-5A - in Table 5.6A.1-1 50
5 Yes | Yes
3 Yes | Yes | Yes Yes
7 Yes | Yes Yes 40
CA_3A-7A CA_3A-7A
- - 3 Yes | Yes | Yes Yes 40
7 Yes | Yes | Yes | Yes
3 See CA_3A-3A Bandwidth Combination
| Set| 0in Taible 5.6?.1-3 | 60
7 Yes | Yes | Yes Yes
CA_SABA-TA ) 3 See CA_3A-3A Bandwidth Combination
Set 1in Table 5.6A.1-3 50
7 | | Yes | Yes | Yes | Yes
3 See CA_3A-3A Bandwidth Combination
Set 0 in table 5.6A.1-3 80
See CA_7A-7A Bandwidth Combination
CA7_A3§§>A- - ! Set 1 in table 5.6A.1-3 _
3 See CA_3A-3A Bandwidth Combination
Set 1in table 5.6A.1-3 60
7 See CA_7A-7A Bandwidth Combination
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Set 2 in table 5.6A.1-3
3 | | Yes | Yes | Yes | Yes
7 See CA_7A-7A Bandwidth combination set 60 0
1in table 5.6A.1-3
CA_3A-7TA-7A CA_3A-7A 3 | [Yes | Yes | Ves | Yes
7 See CA_7A-7A Bandwidth combination set 50 1
2in table 5.6A.1-3
3 | | Yes | Yes | Yes | Yes
CA_3A-7B - 7 See CA_7B bandwidth combination set 0 40 0
in table 5.6A.1-1
3 | | Yes | Yes | Yes | Yes
7 See CA_7C Bandwidth combination set 1 60 0
CA_3A-7TA in table 5.6A.1-1
CA_SATC CA_7C 3 | [ Yes | Yes [ Yes [ Yes
7 See CA_7C Bandwidth combination set 2 60 1
in table 5.6A.1-1
See CA_3C Bandwidth Combination Set 0
CA_3C-7A C’éfg'cm 3 in table 5.6A.1-1 60 0
— 7 | | Yes | Yes | Yes | Yes
3 See CA_3C Bandwidth Combination Set 0
in Table 5.6A.1-1 80 0
7 See CA_7C Bandwidth Combination Set 2
in Table 5.6A.1-1
CA_3C-7C CA_SA-TA 3 See CA_3C Bandwidth Combination Set 0
in Table 5.6A.1-1 80 1
7 See CA_7C Bandwidth Combination Set 1
in Table 5.6A.1-1
3 Yes | Yes Yes
8 Yes | Yes 30 0
: ves | es 20 :
CA_3A-8A CA_3A-8A
- - 3 Yes | Yes | Yes Yes 30 2
8 Yes | Yes | Yes
3 Yes | Yes | Yes Yes
8 Yes | Yes 30 3
3 See CA_3A-3A Bandwidth Combination
Set 0.in table 5.6A.1-3 50 0
8 | | Yes | Yes | |
CA_3A-3A-BA CA_SA-BA 3 See CA_3A-3A Bandwidth Combination
Set 1 in table 5.6A.1-3 40 1
8 | | Yes | Yes | |
3 See CA_3C Bandwidth Combination Set 0
CA_3C-8A CAC—/fAS‘gA' in Table 5.6A.1-1 50 0
— 8 Yes | Yes | Yes
3 Yes | Yes | Yes Yes
CA_3A-11A - 11 Yes | Yes 30 0
3 Yes | Yes | Yes Yes
CA_3A-19A CA_3A-19A 19 Yes | Yes | Yes 35 0
e | o
CA_3A-20A CA_3A-20A
- - 3 Yes | Yes | Yes Yes 40 1
20 Yes | Yes | Yes Yes
3 See CA_3A-3A Bandwidth Combination
CA—23OA/§3A' - Set 0 in Table 5.6A.1-3 60 0
20 | | Yes | Yes | Yes | Yes
3 See CA_3C Bandwidth Combination Set 0
CA_3C-20A - in Table 5.6A.1-1 60 0
20 Yes | Yes | Yes Yes
3 Yes | Yes | Yes Yes
CA_3A-21A CA_3A-21A o1 Yes | Yes | Yes 35 0
3 Yes | Yes | Yes Yes 35 0
CA_3A-26A CA_3A-26A 26 Yes | Yes | Yes
3 Yes | Yes 20 1
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26 Yes | Yes
3 Yes | Yes | Yes Yes
CA_3A-27A - 57 Yes | Yes 30
CA 3A-28A 3 Yes | Yes | Yes Yes 40
CA 3A-28A - 28 Yes | Yes | Yes Yes
- 3 Yes | Yes | Yes | Yes Yes 40
28 Yes | Yes | Yes Yes
3 See CA_3C Bandwidth Combination Set 0
CA_3C-28A - in Table 5.6A.1-1 60
28 Yes | Yes | Yes Yes
3 Yes | Yes | Yes Yes
CA_3A-31A - 3l Vos T Ves 25
3 Yes | Yes | Yes Yes
CA_3A-32A ) 32 Yes | Yes | Yes | Yes 40
3 Yes | Yes | Yes Yes
CA_3A-38A ) 38 Yes | Yes | Yes | Yes 40
3 Yes | Yes | Yes Yes 40
40 Yes | Yes | Yes Yes
CA_3A-40A CA_3SA-40A 3 Yes | Yes | Yes | Yes | Yes | Yes 40
40 Yes | Yes | Yes Yes
3 Yes | Yes
CA—%‘:'OA_ - 40 See CA_40A-40A Bandwidth Combination 50
Set 0 in Table 5.6A.1-3
3 | | Yes | Yes | Yes | Yes
CA_3A-40C - 40 See CA_40C Bandwidth Combination Set 60
1in Table 5.6A.1-1
3 | | Yes | Yes [ Yes | Yes
CA_3A-40D - 40 See CA_40D Bandwidth Combination Set 80
0in Table 5.6A.1-1
3 | | Yes | Yes | Yes | Yes
CA_3A-40E - 40 See CA_40E Bandwidth Combination Set 100
0in Table 5.6A.1-1
3 See CA_3C Bandwidth Combination Set 0
CA_3C-40A - in Table 5.6A.1-1 60
40 | | Yes | Yes [ Yes | Yes
3 See CA _3C Bandt\;\llidth Combination Set 0
in Table 5.6A.1-1
CA_3C-40C ) 40 See CA_40C Bandwidth Combination Set 80
1in Table 5.6A.1-1
3 Yes | Yes | Yes Yes 40
CA3A-41A | CA3A4IA —o ves | Yes | ves | Yes
- - 3 Yes | Yes | Yes | Yes Yes 40
41 Yes | Yes | Yes Yes
3 Yes | Yes | Yes Yes
CA—431':-3A' - 3 Yes | Yes | Yes | Yes 60
41 Yes | Yes | Yes Yes
3 Yes | Yes | Yes Yes
CA_3A-41C - a1 See CA_41C Bandwidth Combination Set 60
0in Table 5.6A.1-1
3 | | Yes | Yes | Yes | Yes
CA_3A-41D - a1 See CA_41D Bandwidth Combination Set 80
0in Table 5.6A.1-1
3 See CA_3C Bandwidth Combination Set 0
CA _3C-41A - in Table 5.6A.1-1 60
41 | | Yes | Yes [ Yes | Yes
3 See CA _3C Bandt\;\llidth Combination Set 0
in Table 5.6A.1-1
CA_3C-41C ) a1 See CA_41C Bandwidth Combination Set 80
0in Table 5.6A.1-1
3 See CA_3C Bandt\;\llidth Combination Set 0
in Table 5.6A.1-1
CA_3C-41D ) 41 See CA_41D Bandwidth Combination Set 100

0in Table 5.6A.1-1
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3 Yes | Yes | Yes Yes
CA_3A-42A CA_3A-42A 22 Yes Yes Yes Yes 40
3 Yes | Yes | Yes Yes
CA_3A-42C CAé_i A;f24C2:A 42 See CA_42C Bandwidth Combination Set 60
- 0in Table 5.6A.1-1
3 Yes | Yes | Yes Yes
CA_3A-46A 46 ves ©
== ) 3 Yes | Yes | Yes | Yes | Yes 20
46 Yes Yes
3 Yes | Yes | Yes Yes
- 46 See CA_46§_B:flrnotlj\:vidsth&golmlbination Set 60
in Table 5.6A.1-
CA_3SA-46C 3 | Yes [ Yes | Yes | Yes | Yes
- 46 See CA_460.Bandwidth Combination Set 60
1in Table 5.6A.1-1
3 | | Yes | Yes [ Yes | Yes
46 See CA_46D B{a}ng;/vicétg Acolmlbination set0 80
in Table 5.6A.1-
CA_SA-46D i 3 | Yes | Yes | Yes | Yes | Yes
46 See CA_46D Bandwidth combination set 1 80
in Table 5.6A.1-1
3 | | Yes | Yes | Yes | Yes
46 See CA_46(I)E.B?_ncli)\:vid;h&iolmlbination Set 100
in Table 5.6A.1-
CA_3A-46E i 3 | | Yes | Yes | Yes | Yes
46 See CA_46E_Bandwidth Combination Set 100
1in Table 5.6A.1-1
3 Yes | Yes | Yes Yes
CA_3SA-69A ) 69 Yes | Yes | Yes | Yes 40
4 Yes | Yes
5 Yes | Yes 20
CA_4A-5A CA_4A-5A
- - 4 Yes | Yes | Yes Yes 30
5 Yes | Yes
4 See CA_4A-4A Bandwidth Combination
CA_4A-4A-5A - Set 0 in table 5.6A.1-3 50
5 Yes | Yes
4 Yes | Yes | Yes Yes
CA_4A-5B - 5 See CA_5B Bandwidth Combination Set 0 40
in Table 5.6A.1-1
4 See CA_4A-4A Banb?width Combination
Set 0 in Table 5.6A.1-3
CA_4A-4A-5B ) 5 See CA_5B Bandwidth Combination Set 0 60
in Table 5.6A.1-1
4 Yes | Yes 30
CA 4A-7A CA 4A-7A 7 Yes | Yes | Yes Yes
- - 4 Yes | Yes | Yes Yes 40
7 Yes | Yes | Yes Yes
4 Yes | Yes
4 Yes | Yes 40
7 Yes | Yes | Yes Yes
CA_AA-AA-TA ) 4 Yes | Yes | Yes | Yes
4 Yes | Yes | Yes Yes 60
7 Yes | Yes | Yes Yes
4 Yes | Yes | Yes Yes
CA_4A-TA-TA - 7 See the CA_7A-7A Bandwidth combination 60
set 1in Table 5.6A.1-3
4 | | Yes | Yes | Yes | Yes
CA_4A-7C - See CA_7C Bandwidth Combination Set 1 60
in Table 5.6A.1-1
4 Yes | Yes | Yes | Yes
12 Yes | Yes 20
CA_AA-12A CA_AA-12A 4 Yes | Yes | Yes | Yes | Yes | Yes 30
12 Yes | Yes
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4 Yes | Yes | Yes Yes 30
12 Yes | Yes | Yes
4 Yes | Yes
12 Yes | Yes 20
4 Yes | Yes | Yes Yes 30
12 Yes | Yes
4 Yes | Yes | Yes
12 Yes 20
4 See CA_4A-4A Bandwidth Combination
CA—l“ZAA4A' ; Set 0 in Table 5.6A.1-3 50
12 Yes | Yes
4 Yes Yes Yes Yes
CA—@:ZA' - 12 See CA_12A-12A Bandwidth Combination 30
Set 0 in Table 5.6A.1-3
4 See CA_4A-4A Bandwidth Combination
CA_4A-4A- ) Set 0in Table 5.6A.1-3 50
12A-12A 12 See CA_12A-12A Bandwidth Combination
Set 0 in Table 5.6A.1-3
4 See CA_4A-4A Bandwidth Combination
CA_4A-4A- ) Set 0in Table 5.6A.1-3 55
12B 12 See CA_12B Bandwidth Combination Set
0in Table 5.6A.1-1
4 | | Yes | Yes | Yes | Yes
CA_4A-12B CA _4A-12A 12 See CA_12B Bandwidth Combination Set 35
0in Table 5.6A.1-1
4 Yes | Yes | Yes Yes
13 Yes 30
CA_4A-13A CA_4A-13A
- - 4 Yes | Yes 20
13 Yes
4 See CA_4A-4A Bandwidth Combination
CA—l‘gAA4A' ; Set 0 in Table 5.6A.1-3 50
13 Yes
4 Yes | Yes
CA_4A-17A CA_4A-17A 17 Yes | Yes 20
4 Yes | Yes | Yes Yes
CA_AA2TA ) 27 Yes | Yes | Yes 30
4 Yes | Yes | Yes Yes
CA_4A-28A ) 28 Yes | Yes | Yes | Yes 40
4 Yes | Yes 20
29 Yes | Yes | Yes
4 Yes | Yes
CA_4A-29A - 29 Yes | Yes 20
4 Yes | Yes | Yes Yes 30
29 Yes | Yes
4 See CA_4A-4A Bandwidth combination set
CA—Z‘EAA“A' ; 0in Table 5.6A.1-3 50
29 Yes | Yes
4 Yes | Yes | Yes Yes
CA_4A-30A - 30 Yes | Yes 30
4 See CA_4A-4A Bandwidth combination set
CA{@'“’“‘ ; 0in Table 5.6A.1-3 50
30 Yes | Yes
CA 4A-46A ) 4 Yes | Yes | Yes Yes 40
- 46 Yes
4 Yes Yes Yes Yes
CA—jé‘;lGA- - 46 See CA_46A-46A Bandwidth combination 60
set 0 in Table 5.6A.1-3
4 | | Yes | Yes | Yes | Yes
CA—3§C46A - 46 See CA_46A-46C Bandwidth Combination 80
Set 0 in Table 5.6A.1-3
4 | | Yes | Yes | Yes | Yes
CA_4A-46C - 46 See CA_46C Bandwidth Combination Set 60

0 in Table 5.6A.1-1
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4 | | Yes | Yes [ Yes | Yes
CA_4A-46D - 46 See CA_46D Bandwidth combination set 0 80
in Table 5.6A.1-1
4 | | Yes | Yes [ Yes | Yes
CA—32D46A - 46 See CA_46A-46D Bandwidth combination 100
set 0in Table 5.6A.1-3
5 Yes | Yes | Yes | Yes
7 Yes | Yes Yes 30
CA_5A-7A CA_5A-7A
- - 5 Yes | Yes 30
7 Yes | Yes Yes
5 Yes | Yes
CA_5A-7A-TA CA_5A-7A 7 See CA_7A-7A Bandwidth Combination 50
Set 3in Table 5.6A.1-3
5 | | Yes | Yes | |
CA_BA-7C - 7 See CA_7C Bandwidth Combination Set 1 50
in Table 5.6A.1-1
5 Yes | Yes
CA 5A-12A CA 5A-12A 12 Yes | Yes 20
5 Yes | Yes
CA—fg’fZA' - 12 See CA_12A-12A Bandwidth Combination 20
Set 0 in Table 5.6A.1-3
5 | | Yes | Yes | |
CA_5A-12B - 12 See CA_12B Bandwidth Combination Set 25
0in Table 5.6A.1-1
5 Yes | Yes
CA 5A-13A - 13 Yes 20
5 Yes | Yes
CA 5A-17A CA 5A-17A 17 Yes | Yes 20
5 Yes | Yes
CA_SA-25A i 25 Yes | Yes | Yes | Yes 30
5 Yes | Yes
CA_BA-29A - 29 Yes | Yes 20
5 Yes | Yes
CA_5A-30A CA_5A-30A 30 Yes | Yes 20
5 See CA_5B Bandwidth combination set 0
CA_5B-30A - in Table 5.6A.1-1 30
30 Yes | Yes
5 Yes | Yes
CA_SA-38A ) 38 Yes | Yes | Yes | Yes 30
5 Yes | Yes 30
CA5A-40A | CA_5A40A |—2 ves | Yes | Yes | Yes
- - 5 Yes | Yes | Yes 30
40 Yes | Yes | Yes Yes
See CA_5A-5A Bandwidth Combination
CA_BABA- - 5 Set 0 in table 6.140.2-2 40
40 Yes Yes
5 Yes | Yes
CA—%‘;‘OA- - 40 See CA_40A-40A Bandwidth Combination 50
Set 0 in Table 5.6A.1-3
5 | | Yes | Yes | |
40 See CA_40C Bandwidth Combination Set 50
1lin Table 5.6A.1-1
CA_SA-40C i 5 | Yes | Yes | Yes | |
40 See CA_40C Bandwidth Combination Set 50
1lin Table 5.6A.1-1
5 Yes | Yes
CA_5A-41A - 1 Vos 30
456 Yes | Yes o 30
CA _5HA-46A -
- 5 Yes | Yes | Yes 30
46 Yes Yes
5 Yes | Yes
CA_SA-46C i 46 See CA_46C Bandwidth Combination Set 50
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0in Table 5.6A.1-1

5 | | Yes | Yes | |
- 46 See CA_46C Bandwidth Combination Set 50
1in Table 5.6A.1-1
5 | | Yes | Yes | |
46 See CA_46D_ B$ngrvigtg Acolmlbination set0 70
in Table 5.6A.1-
CA_5A-46D - 5 [ | Yes | Yes | |
46 See CA_46D Bandwidth combination set 1 70
in Table 5.6A.1-1
5 | | Yes | Yes | |
46 See CA_S46E00_f BTarl;(IjWiSdtGhAcloTbinaﬂon 90
et 0 in Table 5.6A.1-
CA_5A-46E - 5 [ [ Yes [ Yes | |
46 See CA_46E of Bandwidth Combination 90
Set 1in Table 5.6A.1-1
5 Yes | Yes
CA_SA-48A ) 48 Yes | Yes | Yes | Yes 30
5 Yes | Yes
CA_5A-66A CA_5A-66A 66 Yes | Yes | Yes | Yes 30
5 See CA_5A-5A Bandwidth combination set
CA—GSGAfA' . 0.in Table 5.6A.1-3 40
66 [ | Yes | Yes | Yes | Yes
5 See CA_5A-5A Bandwidth Combination
CA_5BA-5A- . Set 0 in Table 5.6A.1-3 60
66A-66A 66 See CA_66A-66A Bandwidth combination
set 0 in Table 5.6A.1-3
5 See CA_5A-5A Bandwidth Combination
CA_5BA-5A- ) Set 0 in Table 5.6A.1-3 60
66A-66B 66 See CA_66A-66B Bandwidth combination
set 0in Table 5.6A.1-3
5 See CA_5A-5A Bandwidth Combination
CA_5A-5A- ) Set 0 in Table 5.6A.1-3 80
66A-66C 66 See CA_66A-66C Bandwidth Combination
set 0 in Table 5.6A.1-3
5 See CA_5A-5A Bandwidth Combination
CA_5BA-5A- ) Set 0 in Table 5.6A.1-3 40
66B 66 See CA_66B Bandwidth combination set 0
in Table 5.6A.1-1
5 See CA_5A-5A Bandwidth Combination
CA_5A-5A- ) Set 0in Table 5.6A.1-3 60
66C 66 See CA_66C Bandwidth combination set O
in Table 5.6A.1-1
5 See CA_5A-5A Bandwidth Combination
CA_5A-5A- ) Set 0 in Table 5.6A.1-3 80
66D 66 See CA_66D Bandwidth combination set 0
| i|n Tablei 5.6A.1|—1 |
5 Yes | Yes
CA—EQAGGA' - 66 See CA_66A-66A Bandwidth combination 50
| set|0 in Ta|b|e 5.6A|\.1-3 |
5 Yes | Yes
CA—SQC_:GGA- - 66 See CA_66A-66C Bandwidth combination 70
set 0 in Table 5.6A.1-3
5 | | Yes | Yes | |
CA_5A-66B - 66 See CA_66B Bandwidth combination set 0 30
in Table 5.6A.1-1
5 | | Yes | Yes | |
CA_BA-66C - 66 See CA_66C Bandwidth combination set 0 50
in Table 5.6A.1-1
5 | | Yes | Yes | |
CA_5A-66D 66 See CA_66D Bandwidth combination set 0 70
in Table 5.6A.1-1
5 See CA_5B Bandwidth combination set 0
CA_5B-66A - in Table 5.6A.1-1 40
66 [ | Yes | Yes | Yes | Yes
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See CA_5B Bandwidth Combination Set 0

CA_5B-66A- in Table 5.6A.1-1 60 0
66A 66 See CA_66A-66A Bandwidth Combination
| Set|0 in TaT)Ie 5.6/|\.1-3 |
5 Yes | Yes
CA—gé‘éGGA- 66 See CA_66A-66B Bandwidth combination 50 0
set 0 in Table 5.6A.1-3
5 See CA 5B Bandwidth Combination Set 0
CA_5B-66A- ) in Table 5.6A.1-1 60 0
66B 66 See CA_66A-66B Bandwidth Combination
Set 0 in Table 5.6A.1-3
5 See CA 5B Bandwidth Combination Set 0
CA_5B-66A- ) in Table 5.6A.1-1 80 0
66C 66 See CA_66A-66C Bandwidth Combination
Set 0in Table 5.6A.1-3
5 See CA_5B Bandwidth Combination Set 0

in Table 5.6A.1-1
CA_5B-668 See CA_66B Bandwidth combination set 0 40 0

in Table 5.6A.1-1

See CA 5B Bandwidth Combination Set 0

in Table 5.6A.1-1
CA_5B-66C See CA_66C Bandwidth combination set 0 60 0

66 in Table 5.6A.1-1
7 Yes | Yes Yes
8 Yes | Yes | Yes 30 0
CA_7A-8A CA_7A-8A L Yes | Yes | Yes 30 1
- - 8 Yes | Yes
7 Yes | Yes | Yes Yes
8 Yes | Yes 30 2
7 See CA_7A-7A Bandwidth Combination
Set 1in Table 5.6A.1-3 50 0
8 | | Yes | Yes | |
CA_TA-TA-BA ) 7 See CA_7A-7A Bandwidth Combination
Set 2 in Table 5.6A.1-3 40 1
8 Yes | Yes
7 Yes | Yes | Yes Yes
CA_7A-12A - 12 Yes | Yes 30 0
270 Yes izz e ves 30 0
CA _7A-20A CA _7A-20A
- - 7 Yes | Yes Yes 40 1
20 Yes | Yes | Yes Yes

~

Yes | Yes Yes
CA_TA-22A - Yes | Yes | Yes | Yes 40 0

N
N

~

CA_7A-26A ) Yes | Yes | Yes Yes 35 0

26 Yes | Yes | Yes
See CA_7A-7A bandwidth combination set
CA—ZZAAM' . ! 3in table 5.6A.1-3 55 0
26 Yes | Yes | Yes
25 Voo Ve Ve ] % 0
CA_T7A-28A CA_T7A-28A
- - 7 Yes | Yes | Yes Yes 40 1
28 Yes | Yes | Yes Yes
7 See CA_7B bandwidth combination set 0
CA_7B-28A - in table 5.6A.1-1 40 0
28 | | Yes | Yes [ Yes | Yes
See CA_7C bandwidth combination set 2
carcasa | ATAZA ! in table 5.6A.1-1 60 0
- 28 Yes | Yes | Yes Yes
7 Yes | Yes Yes
CA_TA-32A ) 32 Yes | Yes | Yes | Yes 40 0
7 Yes | Yes | Yes Yes
CA_TA-40A ) 40 Yes | Yes | Yes | Yes 40 0
CA_7A-40C ) 7 Yes | Yes | Yes Yes 60 0

40 See CA_40C Bandwidth Combination Set
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1in Table 5.6A.1-1

Yes Yes Yes Yes

CA_TA-42A ) 42 Yes | Yes | Yes | Yes 40
7 Yes | Yes | Yes Yes
CA—E;‘ZA' - 42 See CA_42A-42A Bandwidth Combination 60
Set 0 in Table 5.6A.1-3
7 Yes | Yes | Yes Yes
46 Yes 40
CA_TA-46A ) 7 Yes | Yes | Yes | Yes 20
46 Yes Yes
7 Yes | Yes | Yes | Yes
- 46 See CA_46C Bandwidth Combination Set 60
0in Table 5.6A.1-1
CA_TA-46C 7 | | Yes | Yes | Yes | Yes
- 46 See CA_46C Bandwidth Combination Set 60
1lin Table 5.6A.1-1
7 | | Yes | Yes | Yes | Yes
46 See CA_46D Bandwidth Combination Set 80
0in Table 5.6A.1-1
CA_TA-46D i 7 | | Yes | Yes | Yes | Yes
46 See CA_46D Bandwidth Combination Set 80
1in Table 5.6A.1-1
7 | | Yes | Yes [ Yes | Yes
CA_7A-46E - 46 See CA_46E Bandwidth Combination Set 100
0in Table 5.6A.1-1
7 See CA_7C Bandwidth Combination Set 2
in Table 5.6A.1-1 of TS 36.101
CA_7C-46C ) 46 See CA_46C Bandwidth Combination Set 80
0in Table 5.6A.1-1 of TS 36.101
7 See CA_7C Bandwidth Combination Set 2
in Table 5.6A.1-1
CA_7C-46D ) 46 See CA_46D Bandwidth Combination Set 100
0in Table 5.6A.1-1
7 Yes | Yes | Yes Yes
CA_TA-66A ) 66 Yes | Yes | Yes | Yes 40
7 See CA_7C Bandwidth Combination set 2
CA_7C-46A - in Table 5.6A.1-1 of TS 36.101 60
46 Yes
8 Yes | Yes
CA_8A-11A - 1 Vos | Ves 20
e 2
CA _8A-20A -
- 8 Yes | Yes | Yes 20
20 Yes | Yes
8 Yes | Yes | Yes
CA_BA-28A i 28 Yes | Yes | Yes | Yes 30
8 Yes | Yes | Yes | Yes
CA_8A-39A CA_8A-39A 39 Yes | Yes | Yes | Ves 30
8 Yes | Yes | Yes | Yes
CA_8A-39C - 39 See CA_39C Bandwidth Combination Set 45
0in Table 5.6A.1-1
8 See CA_8B Bandwidth Combination Set 0
CA_8B-39A - in Table 5.6A.1-1 40
39 | | Yes | Yes [ Yes | Yes
8 See CA_8B Bandwidth Combination Set 0
in Table 5.6A.1-1
CA_8B-39C ) 39 See CA_39C Bandwidth Combination Set 55
0in Table 5.6A.1-1
) 8 Yes | Yes 30
CA 8A-40A 40 Yes | Yes | Yes Yes
- ) 8 Yes | Yes | Yes 30
40 Yes | Yes | Yes Yes
CA_8A-41A CA_8A-41A 8 Yes | Yes | Yes | Yes 30
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41 Yes Yes
8 Yes | Yes
41 Yes | Yes | Yes Yes 30 !
8 Yes | Yes | Yes | Yes
CA_8A-41C - a1 See CA_41C bandwidth combination set 3 50 0
in table 5.6A.1-1
8 Yes | Yes | Yes | Yes | |
CA_8A-41D - a1 See CA_41D bandwidth combination set 0 70 0
in table 5.6A.1-1
8 See CA_8B Bandwidth combination set 0
CA_8B-41A - in Table 5.6A.1-1 40 0
41 | | | | | Yes

8 See CA_8B bandwidth combination set 0
in table 5.6A.1-1
CA_8B-41C ) 41 See CA_41C bandwidth combination set 3 60 0

in table 5.6A.1-1

See CA_8B bandwidth combination set 0

8 .
in table 5.6A.1-1
CA_8B-41D ) See CA_41D bandwidth combination set 0 80 0

4l in table 5.6A.1-1
8 Yes | Yes | Yes | Yes
CA_BA-42A ) 42 Yes | Yes | Yes | Yes 30 0
8 Yes | Yes | Yes | Yes
CA_8A-42C - 42 See CA_42C Bandwidth Combination Set 50 0
0 in Table 5.6A.1-1
CA_8A-46A ) 8 Yes | Yes | Yes | Yes 30 0
46 Yes
8 Yes | Yes | Yes | Yes
CA_8A-46C - 46 See CA_46C Bandwidth Combination Set 50 0
0 in Table 5.6A.1-1
8 Yes | Yes | Yes | Yes | |
CA_8A-46D - 46 See CA_46D Bandwidth Combination Set 70 0
0in Table 5.6A.1-1
8 Yes | Yes | Yes | Yes | |
CA_8A-46E - 46 See CA_46E Bandwidth Combination Set 90 0
0in Table 5.6A.1-1
8 See CA_8B Bandwidth Combination Set 0
CA_8B-46A - in Table 5.6A.1-1 40 0
46 | | | | [ Yes
8 See CA_8B bandwidth combination set 0

in table 5.6A.1-1
CA_8B-46C - 46| See CA_46C Bandwidth Combination Set 60 0

0in Table 5.6A.1-1

See CA_8B Bandwidth Combination Set 0

in Table 5.6A.1-1
CA_8B-46D ) See CA_46D Bandwidth Combination Set 80 0

46 0in Table 5.6A.1-1
11 Yes | Yes
CA_11A-18A - 18 Yes | Yes | Yes 25 °
11 Yes | Yes
CA_11A-28A - 28 Yes | Yes | Yes | Yes 30 0
11 Yes | Yes
CA_11A-41A - 41 Yes | Yes | Yes | Yes 30 0
11 Yes | Yes
CA_11A-41C - a1 See CA_41C bandwidth combination set 0 50 0
in table 5.6A.1-1
11 Yes | Yes
CA_11A-42A - 42 Yes | Yes | Yes | Yes 30 0
11 Yes | Yes
CA_11A-42C - 42 See CA_42C Bandwidth Combination Set 50 0
0in Table 5.6A.1-1
11 Yes | Yes
CA_11A-46A - 46 Yes 30 0
CA_11A-46C - 11 Yes | Yes 50 0
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See CA_46C Bandwidth Combination Set

46 0 in Table 5.6A.1-1
11 | | Yes | Yes | |
CA_11A-46D - 46 See CA_46D Bandwidth Combination Set 70
0 in Table 5.6A.1-1
11 | | Yes | Yes | |
CA_11A-46E - 46 See CA_46E Bandwidth Combination Set 90
0in Table 5.6A.1-1
12 Yes | Yes
CA_12A-25A ) 25 Yes | Yes | Yes | Yes 30
12 Yes | Yes
CA_12A-30A CA_12A-30A 30 Yes Yes 20
12 Yes | Yes 20
66 Yes | Yes | Yes | Yes
12 Yes | Yes 30
66 Yes | Yes | Yes | Yes | Yes Yes
12 Yes | Yes | Yes 30
CA 12A-66A | CA 12A-66A |20 ves | Yes | Yes | Yes
- - 12 Yes | Yes 20
66 Yes | Yes
12 Yes | Yes 30
66 Yes | Yes | Yes Yes
12 Yes 20
66 Yes | Yes | Yes
12 Yes | Yes
CA—%Z(SAA%A' - 66 See CA_66A-66A Bandwidth combination 50
set 0 in Table 5.6A.1-3
12 | | Yes | Yes | |
CA_12A-66C - 66 See CA_66C Bandwidth combination set 0 50
in Table 5.6A.1-1
12 See CA_lZB. bandwidth combination set 0
CA _12B-66A - in table 5.6A.1-1 35
66 | | Yes | Yes [ Yes | Yes
12 See CA_1ZB.Bandwidth Combination Set
CA_12B-66A- ) 0in Table 5.6A.1-1 55
66A 66 See CA_66A-66A Bandwidth Combination
Set 0 in Table 5.6A.1-3
13 Yes | Yes
CA_13A-46A - 6 Yes 30
13 Yes | Yes
CA_13A-46C - 46 See CA_46C Bandwidth Combination Set 50
0in Table 5.6A.1-1
13 | | Yes | Yes | |
CA_13A-46D - 46 See CA_46D Bandwidth combination set 0 70
in Table 5.6A.1-1
13 | | Yes | Yes | |
CA_13A-46E - 46 See CA_46E Bandwidth combination set 0 90
in Table 5.6A.1-1
13 Yes | Yes
CA_L3A-48A ) 48 Yes | Yes | Yes | Yes 30
13 Yes | Yes
CA_13A-66A ) 66 Yes | Yes | Yes | Yes 30
13 Yes | Yes
CA—1636‘X66A' - 66 See CA_66A-66A Bandwidth combination 50
| set|0 in Ta|b|e 5.6A|\.1-3 |
13 Yes | Yes
CA_%36,:66A- - 66 See CA_66A-66B Bandwidth combination 50
| set|0 in Ta|b|e 5.6A|\.1-3 |
13 Yes | Yes
CA—%%%%A_ - 66 See CA_66A-6§C Bandwidth combination 70
| set| 0\|(n Tal|bl$(5.6,T.1-3 |
13 es es
CA_13A-668 ) 66 See CA_66B Bandwidth combination set 0 30
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in Table 5.6A.1-1

13 | | Yes | Yes | |
CA_13A-66C - 66 See CA_66C Bandwidth combination set 0 50
in Table 5.6A.1-1
13 | | Yes | Yes | |
CA_13A-66D - 66 See CA_66D Bandwidth combination set O 70
in Table 5.6A.1-1
CA_18A-28A | CA_18A-28A 18 ves | Yes | Yes 25
28 Yes | Yes
19 Yes | Yes | Yes
CA _19A-21A CA _19A-21A o1 Yes Yes Yes 30
19 Yes | Yes | Yes
CA _19A-28A - 8 Yes | Yes 25
19 Yes | Yes | Yes
CA _19A-42A CA _19A-42A 22 Yes Yes Yes Yes 35
19 Yes | Yes | Yes
CA_19A-42C CA_19A-42A 42 See CA_42C Bandwidth Combination Set 55
0in Table 5.6A.1-1
19 Yes | Yes | Yes
CA _19A-46A - 26 Yes 35
19 Yes | Yes | Yes
CA_19A-46C - 46 See CA_46C Bandwidth Combination Set 55
0in Table 5.6A.1-1
19 | | Yes | Yes | Yes |
CA_19A-46D - 46 See CA_46D Bandwidth Combination Set 75
0 in Table 5.6A.1-1
19 | | Yes | Yes | Yes |
CA_19A-46E - 46 See CA_46E Bandwidth Combination Set 95
0 in Table 5.6A.1-1
20 Yes | Yes Yes
; 7 R
CA_20A-28A 28 Yes | Yes | Yes Yes 40
20 Yes | Yes | Yes Yes
CA_20A-31A - 31 Yes | Yes 25
20 Yes | Yes 30
32 Yes | Yes | Yes Yes
CA_20A-32A ) 20 Yes | Yes | Yes | Yes 40
32 Yes | Yes | Yes Yes
20 Yes | Yes | Yes Yes
CA_20A-38A ) 38 Yes | Yes | Yes | Yes 40
20 Yes | Yes | Yes Yes
CA_20A-40A ) 40 Yes | Yes | Yes | Yes 40
20 Yes | Yes | Yes Yes
CA_20A-42A ) 42 Yes | Yes | Yes | Yes 40
20 Yes | Yes | Yes Yes
CAZO A2 - 42 | See CA_42A-42A Bandwidth Combination 60
Set 0 in Table 5.6A.1-3
20 Yes | Yes | Yes Yes
CA_20A-67A ) 67 Yes | Yes | Yes | Yes 40
CA_21A-28A | CA 21A-28A |—2= Ves 1 Yes | Yes 25
— — 28 Yes | Yes
21 Yes | Yes | Yes
CA _21A-42A CA _21A-42A 12 Yes Yes Yes Yes 35
21 Yes | Yes | Yes
CA_21A-42C CA_21A-42A 42 See CA_42C Bandwidth Combination Set 55
0in Table 5.6A.1-1
21 Yes | Yes | Yes
CA _21A-46A - 6 Yes 35
21 Yes | Yes | Yes
CA_21A-46C - 46 See CA_46C Bandwidth Combination Set 55
0in Table 5.6A.1-1
21 | | Yes | Yes | Yes |
CA_21A-46D - 46 See CA_46D Bandwidth Combination Set 75

0in Table 5.6A.1-1
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21 | | Yes | Yes [ Yes |
CA_21A-46E - 46 See CA_46E Bandwidth Combination Set 95
0in Table 5.6A.1-1
23 Yes | Yes | Yes Yes 30
CA 23A-20A ) 29 Yes | Yes | Yes
= 23 Yes | Yes 20
29 Yes | Yes | Yes
25 Yes | Yes | Yes | Yes Yes 35
26 Yes | Yes | Yes | Yes | Yes
25 Yes | Yes | Yes
CA_25A-26A ) 26 Yes | Yes | Yes 20
25 Yes | Yes 20
26 Yes | Yes
8 25 Yes | Yes | Yes Yes
CA_25A-41A ) 41 Yes | Yes | Yes | Yes 40
25 Yes | Yes | Yes Yes
CA_25A-41C8 a1 See CA_41C Bandwidth Combination Set 60
1in Table 5.6A.1-1
25 [ | Yes | Yes | Yes | Yes
CA_25A-41D8 - a1 See CA_41D Bandwidth Combination Set 80
0 in Table 5.6A.1-1
26 Yes | Yes | Yes
CA_26A-41A ) 41 Yes | Yes | Yes | Yes 35
26 Yes | Yes | Yes
CA_26A-41C - a1 See CA_41C Bandwidth Combination Set 55
1in Table 5.6A.1-1
26 Yes | Yes | Yes
CA_26A-46A - 26 Yes 30
28 Yes | Yes | Yes Yes
CA_28A-40A ) 40 Yes | Yes | Yes | Yes 40
28 Yes | Yes | Yes Yes
CA_28A-40C - 40 See CA_40C Bandwidth Combination set 60
1in Table 5.6A.1-1
28 | | Yes | Yes | Yes | Yes
CA_28A-40D - 40 See CA_40D Bandwidth Combination Set 80
0in Table 5.6A.1-1
28 Yes | Yes 30
41 Yes | Yes | Yes Yes
CA_28A-41A ) 28 Yes | Yes | Yes | Yes 40
41 Yes | Yes | Yes Yes
28 Yes | Yes
CA_28A-41C a1 See CA_41C Bandwidth Combination set 50
0in Table 5.6A.1-1
28 Yes | Yes | Yes Yes
CA_28A-42A CA_28A-42A 12 Yes | Yes | Yes Yes 40
28 Yes | Yes | Yes Yes
CA_28A-42C CAC?iS':‘;gA’ 42 See CA_42C Bandwidth combination set 0 60
— in Table 5.6A.1-1
28 Yes | Yes | Yes Yes
CA_28A-46A - 26 Yes Yes 40
28 Yes | Yes | Yes Yes
CA_28A-46C - 46 See CA_46C Bandwidth Combination set 60
1in Table 5.6A.1-1
28 [ | Yes | Yes [ Yes | Yes
CA_28A-46D - 46 See CA_46D Bandwidth combination set 1 80
in Table 5.6A.1-1
28 | | Yes | Yes | Yes | Yes
CA_28A-46E - 16 See CA_46E Bandwidth Combination set 1 100
in Table 5.6A.1-1
29 Yes | Yes
CA_29A-30A - 30 Yes | Yes 20
29 Yes | Yes
CA_29A-66A ) 66 Yes | Yes | Yes | Yes 30
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29 [ | Yes | Yes | |
CA_29A-66C 66 See CA_66C Bandwidth Combination set 50
0in Table 5.6A.1-1
29 [ | Yes | Yes | |
CA—2696':-66A_ 66 See CA_66A-66A Bandwidth Combination 50
set 0 in Table 5.6A.1-3
29 Yes | Yes
CA_29A-70A ) 70 Yes | Yes | Yes 25
30 Yes | Yes
CA_30A-66A CA_30A-66A 66 Yes | Yes | Yes | Yes 30
30 Yes | Yes
CA—3606':_66A_ 66 See CA_66A-66A Bandwidth Combination 50
set 0 in Table 5.6A.1-3
38 Yes Yes
CA_38A-40A - 20 Yes Yes 40
38 Yes Yes
CA—3480':-40A_ - 40 See CA_40A-40A Bandwidth Combination 60
Set 0in Table 5.6A.1-3
38 | | | Yes | | Yes
CA_38A-40C - 40 See CA_40C Bandwidth Combination Set 60
0in Table 5.6A.1-1
39 Yes | Yes | Yes Yes
CA_39A-40A i 40 Yes | Yes | Yes | Yes 40
39 Yes | Yes | Yes Yes
CA_39A-40C - 40 See CA_40C Bandwidth Combination Set 60
0.in the Table 5.6A.1-1
39 | | Yes | Yes | Yes | Yes
CA_39A-40D - 40 See CA_40D Bandwidth combination set 0 80
in Table 5.6A.1-1
39 | | Yes | Yes | Yes | Yes
CA_39A-40E - 40 See the CA_40E Bandwidth combination 100
set 0 in the Table 5.6A.1-1
39 See CA_39C Bandwidth combination set 0
CA_39C-40A - in the Table 5.6A.1-1 55
40 | | Yes | Yes | Yes | Yes
39 See CA_39C Bandwidth combination set 0
in Table 5.6A.1-1
CA_39C-40C ) 40 See CA_40C Bandwidth combination set 0 75
in Table 5.6A.1-1
39 See the CA_39C Bandwidth combination
set 0 in the Table 5.6A.1-1
CA_39C-40D - 4o | Seethe CA_40D Bandwidth combination 9
set 0in the Table 5.6A.1-1
CA_30A-41A | CA 30A-41A |—o Yes | Yes | ves 40
- - 41 Yes
CA_41C 39 Yes | Yes Yes
CA_39A-41C CA_39A-41A 41 Yes 60
CA_39A-41C 41 Yes
39 Yes | Yes Yes
CA_41C 41 Yes
CASOAAID | ca"aoaa1A | 41 Yes 80
41 Yes
CA_39C 39 See CA_39C Bandwidth Combination Set
CA_39C-41A CA_39A-41A 0in Table 5.6A.1-1 55
CA_39C-41A 41 | | | | | Yes
CA 39C 39 See CA_390.BandW|dth Combination Set
— 0in Table 5.6A.1-1
CA_39C-41C CA_41C a1 Yes 75
CA _39A-41A 21 Yes
39 See CA_39C Bandwidth Combination Set
0in Table 5.6A.1-1
CA_39C-41D ) 41 See CA_41D Bandwidth Combination Set 9

0in Table 5.6A.1-1
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39 Yes | Yes | Yes Yes
CA_39A-42A 42 Yes | Yes | Yes | Yes 40
39 Yes | Yes | Yes Yes
CA_39A-42C 42 See CA_42C Bandwidth Combination Set 60
1in Table 5.6A.1-1
39 | | Yes | Yes | Yes | Yes
CA_39A-42D 42 See CA 42D Bandwidth combination set 1 80
in Table 5.6A.1-1
39 | | Yes | Yes [ Yes | Yes
CA_39A-42E 42 See the CA_42E Bandwidth combination 100
set 0in the Table 5.6A.1-1
39 See CA_39_C Bandwidth Combination Set
CA_39C-42A 0in the Table 5.6A.1-1 55
42 | | Yes | Yes | Yes | Yes
39 See CA_3QC_ B{a}ng;/vigtg Xolmlbination set0
in Table 5.6A.1-
CA_39C-42C 42 See CA_42C_ Bandwidth combination set 1 5
in Table 5.6A.1-1
39 See the CtAE)_sgt% B{a}ncbi;/vice'_i)trgs Acolmlbination
set 0 in the Table 5.6A.1-
CA_39C-42D 49 See the CA_42D Bandwidth combination 95
set 1 in the Table 5.6A.1-1
CA 39A-46A 39 Yes | Yes | Yes Yes 40
- 46 Yes
39 Yes | Yes | Yes Yes
CA_39A-46C 46 See CA_46C Bandwidth Combination Set 60
0in Table 5.6A.1-1
39 | | Yes | Yes [ Yes | Yes
CA_39A-46D 46 See the CA_46D Bandwidth combination 80
set 0in Table 5.6A.1-1
39 | | Yes | Yes | Yes | Yes
CA_39A-46E 46 See CA_46E Bandwidth Combination Set 100
0in Table 5.6A.1-1
39 See CA_39C Bandwidth Combination Set
CA _39C-46A 0in Table 5.6A.1-1 55
46 | | | | [ Yes
39 See CA_39C Bandwidth Combination Set
0in Table 5.6A.1-1
CA_39C-46C 46 See the CA_46C Bandwidth combination S

set 0 in Table 5.6A.1-1
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See CA_39C Bandwidth Combination Set

39 .
0in Table 5.6A.1-1
CA_39C-46D ) 46 See CA_46D Bandwidth Combination Set 95
0in Table 5.6A.1-1
40 Yes | Yes | Yes Yes
CA_40A-41A i 41 Yes | Yes | Yes | Yes 40
40 Yes | Yes Yes
CA_40A-42A ) 42 Yes | Yes | Yes 40
40 Yes | Yes Yes
CA_40A-42C - 42 See CA_42C Bandwidth Combination Set 60
0in Table 5.6A.1-1
40 See CA_40C Bandwidth combination set 1
in Table 5.6A.1-1
CA_40C-42C - - — 80
42 See CA_42C Bandwidth Combination Set
0in Table 5.6A.1-1
40 Yes | Yes | Yes Yes
46 Yes 40
CA_40A-46A i 40 Yes | Yes | Yes | Yes 40
46 Yes Yes
40 Yes | Yes | Yes Yes
46 See CA_46C Bandwidth Combination Set 60
c OAAEC 0in Table 5.6A.1-1
A_40A-4 i 40 [ | Yes | Yes | Yes | Yes
46 See CA_46C Bandwidth Combination Set 60
1in Table 5.6A.1-1
40 [ | Yes | Yes | Yes | Yes
46 See CA_46D Bandwidth combination set 0 80
in Table 5.6A.1-1
CA_40A-46D i 40 | | Yes | Yes | Yes | Yes
46 See CA_46D Bandwidth combination set 1 80
in Table 5.6A.1-1
40 [ | Yes | Yes | Yes | Yes
46 See CA_46E Bandwidth combination set 0 100
in Table 5.6A.1-1
CA_40A-46E i 40 [ | Yes | Yes | Yes | Yes
46 See CA_46E Bandwidth combination set 1 100
in Table 5.6A.1-1
40 See CA_40C Bandwidth Combination Set
CA_40C-42A - 1in Table 5.6A.1-1 60
42 [ [ | Yes | Yes | Yes
40 See CA_40C Bandwidth Combination Set
CA_40C-46A - 0in Table 5.6A.1-1 60
46 | | | | [ Yes
40 See CA_40C Bandwidth combination set 0
in Table 5.6A.1-1
CA_40C-46C - - — 80
46 See CA_46C Bandwidth Combination Set
0in Table 5.6A.1-1
- 40 See CA_40C Bandwidth combination set 0
in Table 5.6A.1-1
CA_40C-46D - — 100
46 See CA_46D Bandwidth Combination Set
0in Table 5.6A.1-1
40 See CA_40D Bandwidth combination set 0
CA_40D-46A - in Table 5.6A.1-1 80
46 | | | | [ Yes
- 40 See CA_40D Bandwidth combination set 0
in Table 5.6A.1-1
CA_40D-46C 46 See CA_46C Bandwidth Combination Set 100
0in Table 5.6A.1-1
41 Yes | Yes | Yes
CA _41A-42A CA _41A-42A 12 Yes | Yes Yes 40
CA 41A-42C CA_41A-42A, 41 Yes | Yes Yes 60
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CA_42C 42 See CA_42C Bandwidth Combination Set
1in Table 5.6A.1-1
41 | | | Yes | Yes | Yes
CA_41A-42D - 42 See CA_42D Bandwidth combination set 1 80
in Table 5.6A.1-1
41 See CA_41C Bandwidth Combination Set
ca_a1Caza | Htiaeh 0in Table 5.6A.1-1 60
— 42 [ [ | Yes | Yes | Yes
41 See CA_41C Bandwidth Combination Set
CA_41A-42A, 0in Table 5.6A.1-1
CA_41C-42C CA_41C, - — 80
CA 42C 42 See CA_42C Bandwidth Combination Set
- 1lin Table 5.6A.1-1
a1 See CA_41C Bandwidth Combination Set
0in Table 5.6A.1-1
CA_41C-42D ) 42 See CA_42D Bandwidth Combination Set 100
1in Table 5.6A.1-1
a1 See CA_ 41D Bandwidth combination set 0
CA_41D-42A - in Table 5.6A.1-1 80
42 | | | Yes | Yes | Yes
a1 See CA_41D Bandwidth Combination Set
0in Table 5.6A.1-1
CA_41D-42C ) 42 See CA_42C Bandwidth Combination Set 100
1lin Table 5.6A.1-1
CA 41A-46A ) 41 Yes | Yes | Yes Yes 40
- 46 Yes
41 Yes | Yes | Yes Yes
CA_41A-46C - 46 See CA_46C Bandwidth combination set 0 60
in Table 5.6A.1-1
41 | | Yes | Yes | Yes | Yes
CA_41A-46D - 46 See CA_46D Bandwidth combination set 0 80
in Table 5.6A.1-1
41 | | Yes | Yes | Yes | Yes
CA_41A-46E - 46 See the CA_46E Bandwidth combination 100
set 0 in Table 5.6A.1-1
41 See CA_41C Bandwidth Combination Set
CA _41C-46A - 2 in Table 5.6A.1-1 60
46 | | | | [ Yes
a1 See CA_41C Bandwidth combination set 2
in Table 5.6A.1-1
CA_41C-46C ) 46 See CA_46C Bandwidth combination set 0 80
in Table 5.6A.1-1
a1 See the CA_41C Bandwidth combination
set 2 in Table 5.6A.1-1
CA_41C-46D ) 46 See the CA_46D Bandwidth combination 100
set 0in Table 5.6A.1-1
a1 See CA_41D Bandwidth combination set 0
CA_41D-46A - in Table 5.6A.1-1 80
46 | | | Yes
a1 See the CA_41D Bandwidth combination
set 0in Table 5.6A.1-1
CA_41D-46C - 46| Seethe CA_46C Banawidth combination 100
set 0 in Table 5.6A.1-1
CA_42A-46A ) 42 Yes | Yes | Yes Yes 40
46 Yes
See CA_46A-46A Bandwidth combination
CA—‘E%A;‘SA' ; 46 set 0 in Table 5.6A.1-3 60
66 | | Yes | Yes | Yes | Yes
See CA_46A-46C Bandwidth Combination
CA_d0p-46C- ) 46 Set 0 in Table 5.6A.1-3 80
66 | | Yes | Yes | Yes | Yes
See CA_46A-46D Bandwidth Combination
CA_4bA-46D- - 46 Set 0 in Table 5.6A.1-3 100
66 | | Yes | Yes | Yes | Yes
CA_46C-66A - 46 See CA_46C Bandwidth Combination Set 60
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0in Table 5.6A.1-1
66 Yes | Yes | Yes | Yes
46 Yes
CA_46A-86A 66 Yes | Yes | Yes | Yes 40 0
46 Yes
CA_46A-66A- 66 See the CA_66A-66A Bandwidth 60 0
66A combination set 0 in the Table 5.6A.1-3
from 36.101
46 [ 1] | [ Yes
CA_46A-66C 66 See the CA_66C Bandwidth combination 60 0
set 0 in the Table 5.6A.1-1
46 See CA_46D_ Bandwidth combination set 0
CA_46D-66A in Table 5.6A.1-1 80 0
66 | | Yes | Yes | Yes | Yes
46 See CA_46E_ Bandwidth combination set 0
CA_46E-66A in Table 5.6A.1-1 100 0
66 Yes | Yes | Yes Yes
46 Yes
CA_46A-70A 70 Yes | Yes | Yes 35 0
48 Yes | Yes | Yes Yes
CA_48A-66A 66 Yes | Yes | Yes | Yes 40 0
See the CA_48A-48C Bandwidth
CA—468E'§A:48C' 48 combination set 0 in the Table 5.6A.1-3 80 0
66 | | Yes | Yes | Yes | Yes
48 See the CA__48D Bandwidth combination
CA_48D-66A set 0in the Table 5.6A.1-1 80 0
66 | | Yes | Yes | Yes | Yes
NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in
Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of
all classes.
NOTE 2: For each band combination, all combinations of indicated bandwidths belong to the set.
NOTE 3: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.
NOTE 4: Uplink CA configurations are the configurations supported by the present release of specifications.
NOTE 5: For TDD inter-band Carrier Aggregtion only non-simultaneous Rx/Tx uplink CA configurations can be
supported by UE supporting corresponding DL CA configuration without simultaneous Rx/Tx.
NOTE 6: Void
NOTE 7: Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB].
NOTE 8: For the corresponding CA configuration, UE may not support Pcell transmissions in this E-UTRA band
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Table 5.6A.1-2a: E-UTRA CA configurations and bandwidth combination sets defined for inter-band

CA (three bands)

E-UTRA CA configuration / Bandwidth combination set

Maximum

Uplink CA E- Bandwidth
E-UTRA CA . . 1.4 3 5 10 15 20 aggregated L
Configuration configurations | UTRA MHz | MHz | MHz | MHz | MHz | MHz b%\%dv%idth combination
(NOTE 5) Bands [MHZ] set
1 Yes | Yes | Yes | Yes
CA_1A-3A g igz igz Yes | Yes 50 0
CA_1A-3A-5A CA_1A-5A8
- CA 3ABA 1 Yes | Yes
- 3 Yes | Yes | Yes | Yes 40 1
5 Yes | Yes
1 See CA_1A-1A Bandwidth Combination
CA_1A-1A-3A- i Set 0 in Table 5.6A.1-3 70 0
5A 3 Yes | Yes | Yes | Yes
5 Yes | Yes
1 Yes | Yes | Yes | Yes
See CA _3C Bandwidth combination set 0
CA_1A-3C-5A i 3 in 36.101 Table 5.6A.1-1 70 0
5 Yes | Yes
CA_1A-3A 1 Yes | Yes | Yes | Yes
CA_1A-3A-7A CA_1A-7TA 3 Yes | Yes | Yes | Yes 60 0
CA_3A-7A 7 Yes | Yes | Yes
1 Yes Yes Yes Yes
CA_1A-3A-7A- gﬁ—iﬁ:?ﬁ 3 Yes | Yes | Yes | Yes 80 0
7A CA 3A-7A 7 See CA_7A-7A Bandwidth Combination
- Set 3in Table 5.6A.1-3
1 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes 80 0
7 See CA_7C Bandwidth Combination Set 2
in Table 5.6A.1-1
CA_LA-3A-TC ) 1 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes 80 1
7 See CA_7C Bandwidth Combination Set 1
in Table 5.6A.1-1
1 | | Yes | Yes | Yes | Yes
See CA_3C Bandwidth Combination Set 0
CA_1A-3C-7A - 8 in Table 5.6A.1-1 80 0
7 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
3 See CA_3C Bandwidth Combination Set 0
CA_1A-3C-7C - in Table 5.6A.1-1 100 0
7 See CA_7C Bandwidth Combination Set 1
in Table 5.6A.1-1
1 Yes Yes Yes Yes
3 Yes | Yes | Yes | Yes 50 0
8 Yes | Yes | Yes
1 Yes | Yes
CA_1A-3A-8A CA_1A-8A
- CA 3A-8A 1 Yes | Yes | Yes
- 3 Yes | Yes | Yes 40 2
8 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes 50 3
8 Yes | Yes
1 Yes Yes Yes Yes
CA_1A-3A-3A- ) 3 See CA_3A-3A Bandwidth Combination 70 0
8A Set 0 in Table 5.6A.1-3
8 Yes | Yes
CA _1A-3A 1 Yes | Yes | Yes | Yes
CA 1A-8A See CA_3C Bandwidth Combination Set 0
CA_LASC8A | cAT3a8A 3 in Table 5.6A.1-1 70 0
CA 3C 8 | Yes | Yes | Yes | |
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1 Yes | Yes |Yes | Yes
CA _1A-3A-11A - 3 Yes | Yes | Yes | Yes 50 0
11 Yes | Yes
CA_1A-3A 1 Yes | Yes |Yes | Yes
CA_1A-3A-19A CA_1A-19A° 3 Yes |Yes |Yes |Yes 55 0
CA_3A-19A 19 Yes | Yes | Yes
1 Yes | Yes Yes Yes
3 Yes | Yes | Yes | Yes 50 0
26 Yes | Yes
CA_1A-3A-26A i 1 Yes |Yes |Yes | Yes
3 Yes | Yes | Yes | Yes 55 1
26 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-3A-20A - 3 Yes | Yes | Yes | Yes 60 0
20 Yes | Yes |Yes | Yes
CA_1A-3A, 1 Yes | Yes |Yes |Yes
CA_1A-3A-21A CA_1A-21A, 3 Yes | Yes | Yes | Yes 55 0
CA 3A-21A 21 Yes | Yes | Yes
CA_1A-3A, 1 Yes | Yes | Yes | Yes
CA_1A-3A-28A CA_1A-28A, 3 Yes |Yes |Yes |Yes 60 0
CA_3A-28A° 28 Yes |Yes |Yes | Yes
1 See CA_1A-1A Bandwidth Combination
CA_1A-1A-3A- i Set 0 in Table 5.6A.1-3 80 0
28A 3 Yes | Yes | Yes | Yes
28 Yes | Yes |Yes | Yes
1 Yes | Yes | Yes | Yes
See CA _3C Bandwidth combination set 0
CA_1A-3C-28A i 3 in 36.101 Table 5.6A.1-1 80 0
28 Yes | Yes | Yes | Yes
1 Yes | Yes |Yes | Yes
CA_1A-3A-38A - 3 Yes |Yes |Yes |Yes 60 0
38 Yes | Yes | VYes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-3A-40A CA _1A-3A 3 Yes |Yes | Yes | Yes 60 0
40 Yes | Yes |Yes | Yes
1 Yes | Yes |Yes | Yes
3 Yes | Yes | Yes | Yes
CA_1A-3A-40C i 40 See CA_40C Bandwidth Combination Set 80 0
1in Table 5.6A.1-1
| [Yes [Yes |[Yes |Yes
See CA_3C Bandwidth Combination Set 0
CA_1A-3C-40A i 3 in Table 5.6A.1-1 80 0
40 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
3 See CA_3C Bandwidth combination set 0
CA_1A-3C-40C - in Table 5.6A.1-1 100 0
40 See CA_40C_ Bandwidth combination set
1in Table 5.6A.1-1
1 Yes | Yes | Yes | Yes
CAziﬁfA' - 3 Yes |Yes |Yes |VYes 60 0
41 Yes |Yes |Yes | Yes
CA_1A-3A, 1 Yes | Yes | Yes |Yes
CA_1A-3A-42A CA_1A-42A, 3 Yes |Yes |Yes |Yes 60 0
CA _3A-42A 42 Yes | Yes | Yes | Yes
1 Yes | Yes Yes Yes
CA 1A-3A,
CA_1A-3A-42C | CA 1A-42A, 3 Yes | Yes |Yes |Yes 80 0
CA 3A-42A 42 See CA_42C_ Bandwidth combination set
- 0in Table 5.6A.1-1
1 Yes | Yes | Yes | Yes
CA_1A-5A-40A CA_1A-5A8 5 Yes | Yes 50 0
40 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
G : 5 Yes | Yes 50 0
41 Yes
CA_LA-5A-46A | CA_1A-5A° L ves |Yes |Yes |Yes 50 0
- - 5 Yes | Yes
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46 Yes
1 Yes | Yes
CA 1A-5A6 5 Yes | Yes 40 0
CA_IA-BA-TA | CA_IA-7A ! ves | Yes | Yes
CA 5A-7A 1 Yes | Yes | Yes | Yes
- 5 Yes | Yes 50 1
7 Yes | Yes | Yes
6 1 Yes | Yes | Yes | Yes
CA_1A-5A-7A- %ﬁ_ll,;S?,; 5 Yes | Yes 70 0
A CA BA-7A 7 See CA_7A-7A Bandwidth Combination
- Set 3in Table 5.6A.1-3
1 Yes Yes Yes Yes
6 5 Yes | Yes
CA_LA-SA-46C | CA_IADA 46 See CA_46C Bandwidth combination set 70 0
0in Table 5.6A.1-1
1 Yes | Yes | Yes | Yes
5 Yes | Yes
CA_1A-5A-46D i 46 See CA_46D Bandwidth combination set 90 0
0in Table 5.6A.1-1
1 Yes Yes Yes Yes
cainasa | LT 7 Yes | Yes | Yes 50 0
— 8 Yes | Yes
1 Yes Yes Yes Yes
7 Yes | Yes | Yes 50 0
20 Yes | Yes
CA_LA-TA-20A ) 1 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes 60 1
20 Yes | Yes | Yes | Yes
1 Yes Yes Yes Yes
CA_1A-7TA-26A - 7 Yes | Yes | Yes | Yes 55 0
26 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-TA-7A- i 7 See CA_7A-7A Bandwidth Combination 75 0
26A Set 3 in Table 5.6A.1-3
26 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes 55 0
28 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-7A-28A - 7 Yes | Yes | Yes 60 1
28 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes 60 2
28 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
See CA_7C Bandwidth Combination Set 2
CA_1A-7C-28A - ! in Table 5.6A.1-1 80 0
28 Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-7A-40A - 7 Yes | Yes | Yes 60 0
40 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-7A-42A - 7 Yes | Yes | Yes 60 0
42 Yes | Yes | Yes | Yes
1 Yes Yes Yes Yes
CA_1A-7A-46A CA_1A-7A 7 Yes | Yes | Yes 60 0
46 Yes
1 Yes Yes Yes Yes
7 Yes | Yes | Yes
CA_LA-7A-46C CA_LA-TA 46 See CA_46C Bandwidth combination set 80 0
0in Table 5.6A.1-1
1 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes
CA_1A-7A-46D i 46 See CA_46D Bandwidth Combination Set 100 0
0in Table 5.6A.1-1
CA_1A-8A-11A - 1 | | Yes | Yes | Yes | Yes 40 0

ETSI




3GPP TS 36.101 version 14.20.0 Release 14 90 ETSI TS 136 101 V14.20.0 (2021-11)
8 Yes | Yes
11 Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-8A-20A - 8 Yes | Yes 50
20 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-8A-28A - 8 Yes | Yes | Yes 50
28 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-8A-40A CA_1A-8A 8 Yes | Yes | Yes 50
40 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
11 Yes | Yes 45
CA_1A-11A- ) 18 Yes | Yes | Yes
18A 1 Yes | Yes | Yes | Yes
11 Yes | Yes 40
18 Yes | Yes
1 Y Y Y Y
CA 1A-11A- es es es es
— - 11 Yes | Yes 50
28A
28 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
18 Yes | Yes | Yes 45
_ 6
CA_1A-18A- CA_1A-18A 28 Yes | Yes
- CA_1A-28A
28A CA 18A-28A 1 Yes | Yes | Yes | Yes
- 18 Yes | Yes 40
28 Yes | Yes
CA_1A-19A8 1 Yes | Yes | Yes | Yes
CA—nglgA' CA_1A-21A 19 Yes | Yes | Yes 50
CA_19A-21A 21 Yes | Yes | Yes
CA 1A-19A 1 Yes | Yes | Yes | Yes
— Y - 19 Yes | Yes | Yes 45
28A
28 Yes | Yes
CA_1A-19A8, 1 Yes | Yes | Yes | Yes
CAIPI9A | cAl1n-a2a, 19 Yes | Yes | Yes 55
CA_19A-42A° 42 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
_ 6
CA_1A-19A- CA_1A-19A 19 Yes | Yes | Yes
CA_1A-42A - —— 75
42C TOA_AD A6 See CA_42C Bandwidth combination set
CA_19A-42A 42 8
0in Table 5.6A.1-1
CA 1A-20A 1 Yes | Yes | Yes | Yes
>8 A_12 ) - 20 Yes | Yes | Yes 60
28 Yes | Yes | Yes | Yes
CA 1A-20A 1 Yes | Yes | Yes Yes
— 42;\ ] - 20 Yes | Yes | Yes | Yes 60
42 Yes | Yes | Yes | Yes
CA_1A-21A, 1 Yes | Yes | Yes | Yes
CA—%Q/'flA' CA_1A-28A, 21 Yes | Yes | Yes 45
CA_21A-28A 28 Yes | Yes
CA_1A-21A, 1 Yes | Yes | Yes | Yes
CA—i’;/flA' CA_1A-42A, 21 Yes | Yes | Yes 55
CA_21A-42A 42 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-21A- CA_LA-21A 21 Yes | Yes | Yes
CA_1A-42A - —— 75
42C ey See CA_42C Bandwidth combination set
CA_21A-42A 42 8
0in Table 5.6A.1-1
CA_1A-28A, 1 Yes | Yes | Yes | Yes
CAIPZBA | cAl1A-42A, 28 Yes | Yes 50
CA_28A-42A 42 Yes | Yes | Yes | Yes
1 Yes | Yes | Yes | Yes
CA_1A-28A- CA_LA-28A, 28 Yes | Yes
— CA_1A-42A, - — 70
42C Toan. 42 See CA_42C Bandwidth combination set
CA_28A-42A 8
- 0in Table 5.6A.1-1
CA_1A-41A- - 1 | | Yes | Yes | Yes | Yes 60
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42710 41 Yes | Yes | Yes
42 Yes | Yes | Yes
1 Yes| Yes| Yes| Yes
CA_1A-41A- ) 41 Yes | Yes| Yes 80
42C*0 42 See CA_42C Bandwidth combination Set
1in Table 5.6A.1-1
1 | | Yes| Yes| Yes| Yes
CA_1A-41C- ) 41 See CA_41C Bandwidth combination Set 80
42710 0in Table 5.6A.1-1
42 Yes | Yes | Yes
1 Yes| Yes| Yes| Yes
41 See CA _41C Bandwidth combination set
CAARC : 0in Table 5.6A.1-1 100
42 See CA_42C Bandwidth combination set
1in Table 5.6A.1-1
2 Yes| Yes| Yes| Yes
CA_2A-4A-5A CA _2A-4A 4 Yes| Yes| Yes| Yes 50
5 Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A-4A- i Set 0 in Table 5.6A.1-3 20
5A 4 Yes| Yes| Yes| Yes
5 Yes | Yes
2 Yes| Yes| Yes| Yes
4 Yes| Yes| Yes| Yes
CA_2A-4A-5B ) 5 See CA_5B Bandwidth Combination Set 0 60
in Table 5.6A.1-1
2 Yes| Yes| Yes| Yes
CA_2A-4A-TA CA_2A-4A 4 Yes| Yes| Yes| Yes 60
7 Yes| Yes| Yes| Yes
2 Yes| Yes| Yes| Yes
CA_2A-4A-7TA- 4 Yes| Yes| Yes| Yes
7A CA_2A-4A 7 See the CA_7A-7A Bandwidth 80
combination set 1 in Table 5.6A.1-3
2 Yes| Yes| Yes| Yes
4 Yes| Yes| Yes| Yes
CA_2A-4A-TC 7 See CA_7C Bandwidth Combination Set 1 80
in Table 5.6A.1-1
2 | | Yes| Yes| Yes]| Yes
CA_2A-4A-4A- i 4 See CA_4A-4A Bandwidth Combination 70
5A Set 0 in Table 5.6A.1-3
5 Yes | Yes
2 Yes| Yes| Yes| Yes
CA_2A-aA-12a|  CA2A4A 4 Yes | Yes| Yes| Yes 50
— CA_4A-12A
- 12 Yes | Yes
2 Yes| Yes| Yes| Yes
CA_2A-4A- ) 4 Yes| Yes| Yes| Yes 50
12A-12A 12 See CA_12A-12A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes| Yes| Yes| Yes
4 Yes| Yes| Yes| Yes
CA_2A-4A-128B ) 12 See CA_12B Bandwidth Combination Set %5
0in Table 5.6A.1-1
2 See CA_2A-2A Bandwidth Combination
CA 2A-2A-4A- Set 0 in Table 5.6A.1-3
T 12A ) 4 Yes | Yes| Yes| Yes 70
12 Yes | Yes
2 Yes| Yes| Yes| Yes
CA_2A-4A-4A- ) 4 See CA_4A-4A Bandwidth Combination 70
12A Set 0 in Table 5.6A.1-3
12 Yes | Yes
2 Yes| Yes| Yes| Yes
CA_2A-4A-13A - 4 Yes| Yes| Yes| Yes 50
13 Yes
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2 Yes | Yes | Yes | Yes
CA_2A-4A-29A CA _2A-4A 4 Yes | Yes | Yes | Yes 50
29 Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-4A-30A - 4 Yes | Yes | Yes | Yes 50
30 Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-5A-12A - 5 Yes | Yes 40
12 Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A-5A- Set 0in Table 5.6A.1-3
12A ) 5 Yes | Yes 60
12 Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-5A- ) 5 Yes | Yes 40
12A-12A 12 See CA_12A-12A Bandwidth Combination
Set 0in Table 5.6A.1-3
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A-5A- i Set 0in Table 5.6A.1-3 70
66A 5 Yes | Yes
66 Yes | Yes | Yes | Yes
2 See CA_ZA-ZA Bandwidth Combination
CA 2A-2A-5A- Set 0in Table 5.6A.1-3
66A-66A - 5 | | Yes | ves | | 90
66 See CA_66A-66_‘>A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 See CA_ZA-ZA Bandwidth Combination
CA 2A-2A-5A- Set 0in Table 5.6A.1-3
~ 668 - 5 | | Yes | Yes | _ | 70
66 See CA_66B_ Bandwidth combination set
0in Table 5.6A.1-1
2 See CA_2A-2A Bandwidth Combination
CA 2A-2A-5A- Set 0in Table 5.6A.1-3
~66C - 5 | | Yes | Yes | _ | 90
66 See CA_66C_ Bandwidth combination set
0in Table 5.6A.1-1
2 See CA_2A-2A Bandwidth Combination
CA 2A-2A- Set0in Taple 5.6A.1-.3 .
12B-66A - 12 See CA_lZB.BandW|dth Combination Set 75
0in Table 5.6A.1-1
66 | | Yes | Yes | Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- i Set 0in Table 5.6A.1-3 70
13A-66A 13 Yes | Yes
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-5A-12B - > Yes | Yes | 45
- 12 See CA_12B Bandwidth Combination Set
0in Table 5.6A.1-1
2 Yes | Yes | Yes | Yes
CA_2A-5A-13A CA_2A-13A8 5 Yes | Yes 40
13 Yes
2 Yes | Yes | Yes | Yes
CA_2A-5A-29A - 5 Yes | Yes 40
29 Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-5A-30A - 5 Yes | Yes 40
30 Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A-5A- Set 0in Table 5.6A.1-3
30A ) 5 Yes | Yes 60
30 Yes | Yes
CA_2C-5A-30A ) 2 See CA_2C Bandwidth combination set 0 60

in Table 5.6A.1-1
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5 Yes | Yes
30 Yes | Yes
2 Yes | Yes | Yes | Yes
5 See CA_5B Bandwidth Combination Set 0
CA_2A-5B-30A - in Table 5.6A.1-1 50
30 | | Yes | Yes | |
2 See CA_2C Bandwidth combination set 0
in Table 5.6A.1-1
CA_2C-5B-30A - 5 See CA_5B Bandwidth combination set O 70
in Table 5.6A.1-1
30 Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-5A-66A - 5 Yes | Yes 50
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-5A- ) 5 Yes | Yes 70
66A-66A 66 See CA_66A-66A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes | Yes | Yes | Yes
5 Yes | Yes
CA_2A-5A-668 s6 | See CA_66B Bandwidth combination set 50
0in Table 5.6A.1-1
2 Yes | Yes | Yes | Yes
5 Yes | Yes
CA_2A-5A-66C 66 See CA_66C Bandwidth combination set 70
0in Table 5.6A.1-1
2 Yes | Yes | Yes | Yes
5 Yes | Yes
CA_2A-5A-66D i 66 See CA_66D Bandwidth combination set 90
0in Table 5.6A.1-1
2 | | Yes | Yes | Yes [ Yes
See CA_5B Bandwidth Combination Set 0
CA_2A-5B-66A in Table 5.6A.1-1 60
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
5 See CA_5B Bandwidth Combination Set 0
CA_2A-5B-66B - in Table 5.6A.1-1 60
66 See CA_663 Bandwidth combination set
0in Table 5.6A.1-1
2 | | Yes | Yes | Yes | Yes
5 See CA_5B Bandwidth Combination Set 0
CA_2A-5B-66C - in Table 5.6A.1-1 80
66 See CA_GGQ Bandwidth combination set
0in Table 5.6A.1-1
2 Yes | Yes | Yes | Yes
CA_2A-7TA-12A - 7 Yes | Yes | Yes | Yes 50
12 Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-7A-66A - 7 Yes | Yes | Yes | Yes 60
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA—goA/;le' CA_2A-12A° 12 Yes | Yes 40
30 Yes | Yes
2 See CA_2A-2A Bandwidth combination
CA_2A-2A- set 0 in Table 5.6A.1-3
12A-30A - 12 Yes | Yes 60
30 Yes | Yes
2 See CA_2C Bandwidth combination set O
CA_2C-12A- in Table 5.6A.1-1
30A i 12 Yes | Yes 60
30 Yes | Yes
2 Yes | Yes | Yes | Yes
CA—éé‘:ZA- - 12 Yes | Yes 50
66 Yes | Yes | Yes | Yes
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2 Yes | Yes
12 Yes | Yes 40
66 Yes | Yes | Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- Set 0 in Table 5.6A.1-3 70
12A-66A 12 Yes | Yes
66 Yes| Yes| Yes| Yes
2 Yes| Yes| Yes| Yes
CA_2A-12A- 12 Yes | Yes 70
66A-66A 66 See CA_66A-66A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes| Yes| Yes| Yes
CA_2A-12A- 12 Yes | Yes 70
66C 66 See CA_66C Bandwidth Combination Set
0in Table 5.6A.1-1
2 | | Yes| Yes| Yes]| Yes
CA_2A-12B- 12 See CA_12B Bandwidth Combination Set 55
66A 0in Table 5.6A.1-1
66 Yes| Yes| Yes| Yes
2 Yes| Yes| Yes| Yes
See CA _12B Bandwidth Combination Set
Cé@i{\ééi& 1 OinTable56A1-1 75
66 See CA_66A-66_‘>A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes| Yes| Yes| Yes
CA—EQABA- 13 Yes | Yes 50
66 Yes| Yes| Yes| Yes
2 Yes| Yes| Yes| Yes
CA_2A-13A- 13 Yes | Yes 20
66D 66 See CA_66D Bandwidth combination set
0in Table 5.6A.1-1
2 Yes| Yes| Yes| Yes
CA_2A-13A- 13 Yes | Yes 70
66A-66A 66 See CA_66A-66A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes| Yes| Yes| Yes
CA_2A-13A- 13 Yes | Yes 70
66A-66B 66 See CA_66A-66B Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes| Yes| Yes| Yes
CA_2A-13A- 13 Yes | Yes 20
66A-66C 66 See CA_66A-66C Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes| Yes| Yes| Yes
CA_2A-13A- 13 Yes | Yes 50
66B 66 See CA_66B Bandwidth combination set
0in Table 5.6A.1-1
2 Yes| Yes| Yes| Yes
CA_2A-13A- 13 Yes | Yes 70
66C 66 See CA_66C Bandwidth combination set
0in Table 5.6A.1-1
2 Yes| Yes| Yes| Yes
CA—;QAZQA' 29 Yes | Yes 40
30 Yes | Yes
2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- Set 0 in Table 5.6A.1-3
29A-30A 29 Yes | Yes 60
30 Yes | Yes
2 See CA_2C Bandwidth Combination set 0
CA_2C-29A- in Table 5.6A.1-1
30A 29 Yes | Yes 60
30 Yes | Yes
CA_2A-20A- 2 Yes | Yes | Yes | Yes
66A 29 Yes | Yes 50
66 Yes | Yes | Yes | Yes
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2 See CA_2A-2A Bandwidth Combination
CA_2A-2A- Set 0 in Table 5.6A.1-3
30A-66A - 30 Yes | Yes 0 ‘ 0
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-30A- ) 30 Yes | Yes 70 0
66A-66A 66 See CA_66A-66A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 Yes | Yes | Yes | Yes
CA—éé‘fOA- - 30 Yes | Yes 50 0
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA—SQAA'GA' - 46 Yes 60 0
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-46A- i 46 See CA_46A-46A Bandwidth combination 80 0
46A-66A set 0in Table 5.6A.1-3
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-46C- i 46 See CA_46C Bandwidth combination set 80 0
66A 0in Table 5.6A.1-1
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-46A- ) 46 See CA_46A-46C Bandwidth Combination 100 0
46C-66A Set 0 in the Table 5.6A.1-3
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-46D- ) 46 See CA_46D Bandwidth Combination Set 100 0
66A 0 in the Table 5.6A.1-1
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA—éé‘;lBA- - 48 Yes | Yes | Yes | Yes 60 0
66 Yes | Yes | Yes | Yes
2 Yes | Yes | Yes | Yes
CA_2A-48A- ) 48 See CA_48A-48A Bandwidth combination 80 0
48A-66A set 0 in Table 5.6A.1-3
66 Yes | Yes | Yes | Yes
CA_3A-5A, 3 Yes | Yes | Yes
CA_3A-5A-7A CA_3A-7A, 5 Yes | Yes 50 0
CA_5A-7A 7 Yes | Yes | Yes
3 Yes | Yes | Yes
CA _3A-5A-7A- gﬁ—gﬁ:gﬁ’ 5 Yes | Yes 70 0
A CA 5A-7 A 7 See CA_7A-7A Bandwidth Combination
- Set 3in Table 5.6A.1-3
3 Yes | Yes | Yes | Yes
5 Yes | Yes 50 0
40 Yes | Yes | Yes
CA_3A-5A-40A CA_3A-5A 3 Yes | Yes | Yes
5 Yes | Yes | Yes 40 1
40 Yes
3 Yes | Yes
CA_3A-5A- ) 5 Yes | Yes 60 0
40A-40A 20 See CA_40A-40A Bandwidth Combination
Set 0 in Table 5.6A.1-3
3 Yes | Yes | Yes | Yes
CA_3A-5A-41A - 5 Yes | Yes 50 0
41 Yes
3 See CA_3A-3A Bandwidth Combination
Set 0 in Table 5.6A.1-3
7 Yes | Yes | Yes | Yes 0 0
CA_3A-3A-7A- 8 Yes | Yes
8A i 3 See CA_3A-3A Bandwidth Combination
Set 1 in Table 5.6A.1-3
7 Yes | Yes | Yes | Yes 60 :
8 Yes | Yes
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See CA_3A-3A Bandwidth Combination

3 Set 0 in table 5.6A.1-3
7 See CA_7A-7A Bandwidth Combination 20
Set 1 in table 5.6A.1-3
CA_3A-3A-7A- 8 | | Yes | Yes | |
7A-8A i 3 See CA_3A-3A Bandwidth Combination
Set 1 in table 5.6A.1-3
7 See CA_7A-7A Bandwidth Combination 70
Set 2 in table 5.6A.1-3
8 | | Yes | Yes | |
3 | | Yes| Yes| Yes| Yes
7 See CA_7A-7A Bandwidth Combination 70
Set 1in Table 5.6A.1-3
CA_3A-7TA-7A- 8 Yes | Yes
8A i 3 Yes | Yes| Yes| Yes
7 See CA_7A-7A Bandwidth Combination 60
Set 2 in Table 5.6A.1-3
8 Yes | Yes
3 Yes | Yes | Yes
7 Yes | Yes 40
8 Yes | Yes
CA _3A-7A, 3 Yes| Yes| Yes| Yes
CA_3A-7A-8A CA_3A-8A, 7 Yes | Yes| Yes 50
CA_7A-8A 8 Yes | Yes
3 Yes| Yes| Yes| Yes
7 Yes| Yes| Yes| Yes 50
8 Yes | Yes
CA _3A-7A 3 Yes| Yes| Yes| Yes
CA_3A-7A-20A CA_3A-20A 7 Yes | Yes| Yes 60
CA_T7A-20A 20 Yes | Yes| Yes| Yes
3 See CA_3C Bandwidth combination set 0
in Table 5.6A.1-1
CA_3C-7A-20A - 7 Yes | Yes | Yes 80
20 Yes| Yes| Yes| Yes
3 Yes| Yes| Yes| Yes
CA_3A-7A-26A - 7 Yes| Yes| Yes| Yes 55
26 Yes | Yes | Yes
3 Yes| Yes| Yes| Yes
CA_3A-7TA-7A- ) 7 See CA_7A-7A Bandwidth Combination 75
26A Set 3in Table 5.6A.1-3
26 Yes | Yes | Yes
3 Yes| Yes| Yes| Yes
CA_3A-7A-28A &A—f/ﬁg& 7 Yes | Yes | Yes| Yes 60
- 28 Yes| Yes| Yes| Yes
3 Yes | Yes | Yes
CA 3ATC-28A Cé—Ai’;'g’A* 7~ | See CA_7C Banduwidth Combination Set 2 50
CA 7A-28A in Table 5.6A.1-1
- 28 | | | Yes| Yes| Yes
3 See CA_3C Bandwidth Combination Set 0
in Table 5.6A.1-1
CA_3C-7A-28A - 7 Yes | Yes | Yes 80
28 Yes | Yes | Yes
3 See CA_3C Bandwidth Combination Set 0
in Table 5.6A.1-1
CA_3C-7C-28A - 7 See CA_7C Bandwidth Combination Set 2 100
in Table 5.6A.1-1
28 Yes | Yes | Yes
3 Yes| Yes| Yes| Yes
CA_3A-7A-32A - 7 Yes | Yes| Yes 60
32 Yes| Yes| Yes| Yes
3 Yes| Yes| Yes| Yes
CA:_%Z—??A- - 7 Yes | Yes| Yes 60
38 Yes| Yes| Yes| Yes
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3 Yes | Yes | Yes | Yes
CA_3A-7A-40A - 7 Yes | Yes | Yes | Yes 60
40 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes | Yes
CA_SA-TA-40C ) 40 See CA_40C Bandwidth combination set 80
1in Table 5.6A.1-1
3 Yes | Yes | Yes | Yes
CA_3A-7A-42A - 7 Yes | Yes | Yes 60
42 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-8A-11A - 8 Yes | Yes 40
11 Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-8A-20A - 8 Yes | Yes 40
20 Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-8A-28A - 8 Yes | Yes | Yes 50
28 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-8A-40A CA_3A-8A 8 Yes | Yes | Yes 50
40 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_SA-11A- - 11 Yes | Yes 50
28A
28 Yes | Yes | Yes | Yes
CA 3A-19A, 3 Yes | Yes | Yes | Yes
CASAI9A | calan21a, 19 Yes | Yes | Yes 50
CA_19A-21A 21 Yes | Yes | Yes
CA 3A-19A, 3 Yes | Yes | Yes | Yes
CA—iQAlgA' CA_3A-42A, 19 Yes | Yes | Yes 55
CA_19A-42A8 42 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-19A- gﬁ—gﬁ:ﬁgﬁ 19 Yes | Yes | Yes 75
42C CA 19A-42A8 42 See CA_42C Bandwidth combination set
- 0in Table 5.6A.1-1
3 Yes | Yes | Yes | Yes
CA_23E‘;X1220A- - 20 Yes | Yes | Yes 60
28 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-20A- - 20 Yes | Yes | Yes | Yes 60
32A
32 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-20A- - 20 Yes | Yes | Yes | Yes 60
42A
42 Yes | Yes | Yes | Yes
CA 3A-21A, 3 Yes | Yes | Yes | Yes
CA—ggflA' CA 3A-28A%, | 21 Yes | Yes | Yes 45
CA_21A-28A 28 Yes | Yes
CA 3A-21A, 3 Yes | Yes | Yes | Yes
CASAZIA- | calana2a, 21 Yes | Yes | Yes 55
CA _21A-42A 42 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA 3A-21A- CA_3A-21A, 21 Yes | Yes | Yes
CA_3A-42A, - —— 75
42C CA 21A-42A 42 See CA_42C Bandwidth combination set
— 0in Table 5.6A.1-1
3 Yes | Yes | Yes | Yes
CA_3A-28A- - 28 Yes | Yes | Yes | Yes 60
40A
40 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-28A- ) 28 Yes | Yes | Yes | Yes 80
40C 40 See CA_40C Bandwidth combination set
0in Table 5.6A.1-1
CA_3A-28A- - 3 | | Yes | Yes | Yes | Yes 100
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40D 28 | | Yes | Yes | Yes | Yes
40 See CA_40D. Bandwidth Combination Set
0in Table 5.6A.1-1
3 Yes | Yes | Yes | Yes
CA_3A-28A- ; 28 Yes | Yes | Yes | Yes 60
41A
41 Yes | Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-28A- ) 28 Yes | Yes | Yes | Yes 80
41C 41 See CA_41C Bandwidth combination set
0in Table 5.6A.1-1
CA 3A-28A8, 3 Yes | Yes | Yes | Yes
CA—E’QAZSA' CA_3A-42A, 28 Yes | Yes 50
CA_28A-42A 42 Yes | Yes | Yes | Yes
CA_3A-28A5, 3 Yes | Yes | Yes | Yes
CA_3A-28A- CA_3A-42A, 28 Yes Yes 70
42C CA_28A-42A, 42 See CA_42C Bandwidth combination set
CA_42C 0in Table 5.6A.1-1
3 Yes | Yes | Yes | Yes
CA_3A-41A- CA_41A-42A 41 Yes | Yes | Yes 60
42A -
42 Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
CA_3A-41A- CA_41A-42A, 41 Yes Yes Yes 80
42C CA_42C 42 See CA_42C Bandwidth combination set
1in Table 5.6A.1-1
3 | | Yes | Yes | Yes | Yes
CA 3A-41C- 41 See CA _41C Bandwidth combination set
42A CA_41A-42A 0in Table 5.6A.1-1 80
42 Yes | Yes | Yes
3 Yes | Yes | Yes | Yes
41 See CA_41C Bandwidth combination set
CA—?;&‘”C' - ~ 0in Table 5.6A.1-1 100
42 See CA_42C Bandwidth combination set
1in Table 5.6A.1-1
4 Yes | Yes | Yes | Yes
CA_4A-5A-12A - 5 Yes | Yes 40
12 Yes | Yes
4 Yes Yes Yes Yes
CA_4A-5A- ) 5 Yes | Yes 40
12A-12A 12 See CA_12A-12A Bandwidth Combination
Set 0 in Table 5.6A.1-3
4 Yes | Yes | Yes | Yes
5 Yes | Yes
CA_4A-BA-12B 12 See CA_lZB_Bandwidth Combination Set 45
0in Table 5.6A.1-1
4 See CA_4A-4A Bandwidth Combination
CA _4A-4A-5A- Set 0 in Table 5.6A.1-3
T 12A - 5 Yes | Yes 60
12 Yes | Yes
4 Yes Yes Yes Yes
CA_4A-5A-13A CA _4A-13A° 5 Yes Yes 40
13 Yes
4 Yes | Yes | Yes | Yes
CA_4A-5A-29A - 5 Yes | Yes 40
29 Yes | Yes
4 Yes | Yes | Yes | Yes
CA_4A-5A-30A - 5 Yes Yes 40
30 Yes | Yes
4 See CA_4A-4A Bandwidth Combination
CA 4A-4A-5A- Set 0 in Table 5.6A.1-3
~ 30A - 5 Yes | Yes 60
30 Yes | Yes
CA_4A-4A-5B- ) 4 See CA_4A-4A Bandwidth Combination 70
30A Set 0 in Table 5.6A.1-3
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5 See CA_5B Bandwidth Combination Set 0
in Table 5.6A.1-1
30 Yes | Yes
4 Yes | Yes | Yes | Yes
5 See CA 5B Bandwidth Combination Set 0
CA_4A-5B-30A i in Table 5.6A.1-1 50 0
30 Yes | Yes
4 Yes | Yes
7 Yes | Yes | Yes | Yes 40 0
12 Yes | Yes
CA_AA-TA-12A ) 4 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes | Yes 50 1
12 Yes Yes
4 Yes Yes Yes Yes
CAIRIZA | ca_an12a 12 Yes | Yes 40 0
30 Yes | Yes
4 See CA_4A-4A Bandwidth Combination
CA_4A-4A- Set 0 in Table 5.6A.1-3
12A-30A - 12 Yes | Yes 60 0
30 Yes | Yes
4 Yes | Yes | Yes | Yes
CA_4A-29A- - 29 Yes | Yes 40 0
30A
30 Yes | Yes
4 See CA_4A-4A Bandwidth combination
CA_4A-4A- set 0 in Table 5.6A.1-3
29A-30A - 29 Yes | Yes 60 0
30 Yes | Yes
5 Yes Yes
CA_5A-7A-46A CA_5A-7TA 7 Yes Yes Yes 50 0
46 Yes
5 Yes | Yes
7 Yes | Yes | Yes
CA_SA-TA-46C CASA-TA 46 See CA_46C Bandwidth combination set 70 0
0 in the Table 5.6A.1-1
5 Yes | Yes
7 Yes | Yes | Yes
CA_SA-TA-46D ) 46 See CA_46D Bandwidth combination set % 0
0in Table 5.6A.1-1
5 Yes | Yes
CA—EQASOA_ - 30 Yes | Yes 40 0
66 Yes | Yes | Yes | Yes
5 Yes Yes
CA_5A-30A- i 30 Yes | Yes 60 0
66A-66A 66 See CA_66A-66A Bandwidth Combination
Set 0 in Table 5.6A.1-3
5 See CA_5B Bandwidth Combination Set 0
CA_5B-30A- in Table 5.6A.1-1
66A - 30 Yes | Yes 50 0
66 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes
CA_7A-8A-20A - 8 Yes | Yes | Yes 40 0
20 Yes | Yes
5 Yes | Yes
CA—gg‘Ale- - 12 Yes | Yes 40 0
66 Yes | Yes | Yes | Yes
5 Yes | Yes
CA_5A-40A- ; 40 Yes Yes 50 0
41A
41 Yes
7 Yes | Yes | Yes | Yes
CA—ZQ’XEZOA' - 20 Yes | Yes | Yes 60 0
28 Yes | Yes | Yes | Yes
CA_7A-20A- i 7 Yes | Yes | Yes 60 0
32A 20 Yes | Yes | Yes | Yes
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32 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes
CA_TA-20A- - 20 Yes | Yes | Yes | Yes 60 0
38A
38 Yes | Yes | Yes | Yes
7 Yes | Yes | Yes
CA—Z‘AZOA' - 20 Yes | Yes | Yes | Yes 60 0
42 Yes | Yes | Yes | Yes
CA_8A-11A 8 ves | Yes
eV A - 11 Yes | Yes 40 0
28A
28 Yes | Yes | Yes | Yes
8 Yes | Yes
CA—j’i‘iBA' - 28 Yes | Yes | Yes | Yes 50 0
41 Yes | Yes | Yes | Yes
12 Yes | Yes
CA—%%’:GOA' - 30 Yes | Yes 40 0
66 Yes | Yes | Yes | Yes
12 Yes | Yes
CA_12A-30A- ) 30 Yes | Yes 60 0
66A-66A 66 See CA_66A-66A Bandwidth Combination
Set 0 in Table 5.6A.1-3
CA_19A-21A, 19 Yes | Yes | Yes
CATI2IA | cal10a-a2a, [ 21 Yes | Yes | Yes 50 0
CA_21A-42A 42 Yes | Yes | Yes | Yes
19 Yes | Yes | Yes
CA_19A-21A- g:—llgﬁjzlg 21 Yes | Yes | Yes 70 0
42C o1 AADA See CA_42C Bandwidth combination set
CA_21A-42A 42 g
0in Table 5.6A.1-1
CA_21A-28A, 21 Yes | Yes | Yes
CAZLEZ8A | cala1aaza, [ 28 Yes | Yes 45 0
CA_28A-42A 42 Yes | Yes | Yes | Yes
21 Yes | Yes | Yes
CA_21A-28A- gﬁ—ﬂﬁf‘gﬁ' 28 Yes | Yes - 0
42C - ' 42 See CA_42C Bandwidth combination set
CA_28A-42A -
- 0in Table 5.6A.1-1
28 Yes | Yes
CA—ZLEA;”A' CA_41A-42A 41 Yes | Yes | Yes 50 0
42 Yes | Yes | Yes
28 Yes | Yes
CA_28A-41A- CA_41A-42A, 41 Yes Yes Yes 70 0
42C CA_42C 42 See CA_42C Bandwidth Combination Set
1in Table 5.6A.1-1
28 | | Yes | Yes | |
CA_28A-41C- 41 See CA_41C Bandwidth Combination Set
42A CA_41A-42A 0in Table 5.6A.1-1 70 0
42 Yes | Yes | Yes
28 Yes | Yes
See CA_41C Bandwidth combination set
CAZBAAIC : 41 0in Table 5.6A.1-1 90 0
42 See CA_42C Bandwidth combination set
1in Table 5.6A.1-1
29 Yes | Yes
CA—2696':'30A' - 30 Yes | Yes 40 0
66 Yes | Yes | Yes | Yes
29 Yes | Yes
CA—ZESQGAA46A' - 46 Yes 50 0
66 Yes | Yes | Yes | Yes
See CA_48A-48A Bandwidth combination
CA—‘E86AA48A' - 48 set 0 in Table 5.6A.1-3 60 0
66 | | Yes | Yes | Yes | Yes
48 See CA_48C Bandwidth combination set
CA_48C-66A - 0in Table 5.6A.1-1 60 0
66 | | Yes | Yes | Yes [ Yes

NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in
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Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of
all classes.

NOTE 2: For each band combination, all combinations of indicated bandwidths belong to the set.

NOTE 3: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 4: A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA
combinations and it shall support at least one bandwidth combination set for each of the constituent lower
order DL combinations containing all the bandwidths specified within each specific combination set of the
upper order DL combination.

NOTE 5: Uplink CA configurations are the configurations supported by the present release of specifications.

NOTE 6: If the UE supports any uplink CA configuration for corresponding downlink CA configuration it shall support
this uplink CA configuration.

NOTE 7: UL carrier shall be supported in Band 3 only. Power imbalance between downlink carriers on Band 7 and
Band 38 is assumed to be within [6dB].

NOTE 8: UL carrier shall be supported in Band 20 only. Power imbalance between downlink carriers on Band 7 and
Band 38 is assumed to be within [6dB]

NOTE 9: UL carrier is only supported on Band 1 or Band 3 not Band 41 because the fall back mode 1UL/2DL CA_1A-
41A has the limitation that UL carrier is only supported on Band 1.

NOTE 10: UL carrier is only supported on Band 1 or Band 42 not Band 41 because the fall back mode 1UL/2DL CA_1A-
41A has the limitation that UL carrier is only supported on Band 1.

NOTE 11: UL carrier is only supported on Band 1 or Band 5 not Band 41 because the fall back mode 1UL/2DL CA_1A-
41A has the limitation that UL carrier is only supported on Band 1.

NOTE 12: Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB].
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Table 5.6A.1-2b: E-UTRA CA configurations and bandwidth combination sets defined for inter-band
CA (four bands)

E-UTRA CA configuration / Bandwidth combination set

Maximum

E-UTRA CA cogﬁgzlr(agﬁns U'II'ERA 1.4 3 5 10 15 20 | aggregated c%?nnt;ji\llw\l;tjit:n
Configuration MHz | MHz | MHz | MHz | MHz | MHz | bandwidth
(NOTE 5) Bands [MHZ] set
CA_1A-3A, 1 Yes | Yes | Yes | Yes
CA_1A-5A8, 3 Yes | Yes | Yes
CA_1A-3A-5A- CA_1A-7TA, 5 Yes | Yes 70 0
7A CA_3A-5A,
CA_3A-7A, 7 Yes | Yes Yes
CA 5A-7A
CA_1A-3A, 1 Yes | Yes | Yes | Yes
CA_1A-5A8, 3 Yes | Yes | Yes
CA_1A-3A-5A- CA_1A-7A, 5 Yes | Yes 90 0
TATA gﬁ—gﬁgﬁ 7 See CA_7A-7A Bandwidth Combination Set
CA_5A-7/-\, 3in Table 5.6A.1-3
1 Yes Yes Yes Yes
CA_1A-3A-5A- g:—ll'ﬁ;g 3 Yes | Yes | Yes | Yes 20 0
40A CA 3ABA 5 Yes | Yes
— 40 Yes Yes Yes
1 Yes Yes Yes Yes
CA_1A-3A-5A- ) 3 Yes | Yes | Yes | Yes 70 0
41A8 5 Yes | Yes
41 Yes
1 Yes | Yes | Yes Yes
3 Yes Yes Yes Yes
CA—71AA_'236AX7A' - . See the CA_7A-7A Bandwidth combination 95 0
set 3in Table 5.6A.1-3
26 Yes Yes Yes
CA_1A-3A, 1 Yes | Yes | Yes | Yes
CA_1A-3A-7A- CA_1A-7A, 3 Yes | Yes | Yes Yes 70 0
8A CA_3A-7A, 7 Yes | Yes Yes
CA_3A-8A 8 Yes | Yes
1 Yes Yes Yes Yes
CA_1A-3A-7A- ) 3 Yes | Yes | Yes Yes 80 0
20A 7 Yes Yes Yes
20 Yes Yes Yes Yes
1 Yes Yes Yes Yes
CA_1A-3A-7A- ) 3 Yes | Yes | Yes Yes 75 0
26A 7 Yes Yes Yes
26 Yes Yes Yes
1 Yes Yes Yes Yes
3 Yes Yes Yes
7 Yes Yes Yes 80 0
CA_1A-3A-7A- 28 Yes | Yes Yes
28A ) 1 Yes | Yes | Yes | Yes
3 Yes Yes Yes Yes 80 1
7 Yes Yes Yes
28 Yes Yes Yes Yes
1 Yes Yes Yes Yes
3 Yes Yes Yes
CA—l,fésAA'm' - . See CA_7C Bandwidth Combination Set 2 100 0
in Table 5.6A.1-1
28 Yes Yes Yes
1 Yes | Yes | Yes Yes
CA_1A-3A-7A- ) 3 Yes | Yes | Yes Yes 80 0
40A 7 Yes Yes Yes
40 Yes Yes Yes Yes
1 Yes Yes Yes Yes
CA_1A-3A-7A- ) 3 Yes | Yes | Yes Yes 100 0
40C 7 Yes Yes Yes
40

See CA 40C Bandwidth combination set 1
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in Table 5.6A.1-1
1 Yes Yes Yes Yes
CA_1A-3A-7A- ) 3 Yes | Yes | Yes Yes 80
42A 7 Yes | Yes Yes
42 Yes Yes | Yes Yes
1 Yes Yes | Yes Yes
CA_1A3A8A- | CALA3A, 3 Yes | Yes | Yes | Yes
— CA_1A-8A, 70
40A CA 3A-8A 8 Yes | Yes Yes
- 40 Yes Yes | Yes Yes
1 Yes Yes | Yes Yes
CA_1A-3A-8A- ) 3 Yes | Yes | Yes | Yes 60
11A 8 Yes Yes
11 Yes | Yes
CA_1A-3A, 1 Yes Yes Yes Yes
CA_1A-19A8, 3 Yes | Yes | Yes | Yes
CA_1A-3A- CA_1A-21A, 19 Yes | Yes | Yes 70
19A-21A CA_3A-19A,
CA_3A-21A, 21 Yes | Yes | Yes
CA 19A-21A
CA_1A-3A, 1 Yes Yes Yes Yes
CA_1A-19A8, 3 Yes | Yes | Yes | Yes
CA_1A-3A- CA_1A-42A, 19 Yes | Yes | Yes 75
19A-42A CA_3A-19A,
CA_3A-42A, 42 Yes | Yes | Yes Yes
CA _19A-42A8
CA_1A-3A, 1 Yes Yes Yes Yes
CA_1A-19A8, 3 Yes | Yes | Yes | Yes
CA_1A-3A- CA_1A-42A, 19 Yes | Yes | Yes 95
19A-42C gﬁ—gﬁigﬁ See CA_42C Bandwidth combination set 0
- , 42 .
CA 19A-42A8 in Table 5.6A.1-1
1 Yes Yes | Yes Yes
CA_1A-3A- ) 3 Yes | Yes | Yes Yes 80
20A-28A" 20 Yes | Yes | Yes
28 Yes Yes | Yes Yes
1 Yes Yes | Yes Yes
CA_1A-3A- ) 3 Yes | Yes | Yes | Yes 80
20A-42A 20 Yes Yes | Yes Yes
42 Yes Yes | Yes Yes
CA_1A-3A, 1 Yes | Yes | Yes | Yes
CA_1A-21A, 3 Yes | Yes | Yes | Yes
CA_1A-3A- CA_1A-28A, 21 Yes | Yes | Yes 65
21A-28A CA_3A-21A,
CA_3A-28A¢, 28 Yes | Yes
CA 21A-28A
CA_1A-3A, 1 Yes Yes Yes Yes
CA_1A-21A, 3 Yes | Yes | Yes Yes
CA_1A-3A- CA_1A-42A, 21 Yes | Yes | Yes 75
21A-42A CA_3A-21A,
CA_3A-42A, 42 Yes | Yes | Yes Yes
CA 21A-42A
CA_1A-3A, 1 Yes Yes Yes Yes
CA _1A-21A, 3 Yes | Yes | Yes Yes
CA_1A-3A- CA_1A-42A, 21 Yes | Yes | Yes 95
21A-42C gﬁ—gﬁi%ﬁ See CA_42C Bandwidth combination set 0
- , 42 .
CA 21A-42A in Table 5.6A.1-1
CA_1A-3A, 1 Yes | Yes | Yes | Yes
CA _1A-28A, 3 Yes | Yes | Yes Yes
CA_1A-3A- CA_1A-42A, 28 Yes | Yes 70
28A-42A CA_3A-28A8,
CA_3A-42A, 42 Yes | Yes | Yes | Yes
CA_28A-42A
CA_1A-3A, 1 Yes Yes Yes Yes
CA_1A-3A- CA_1A-28A, 3 Yes | Yes | Yes | Yes 90
28A-42C CA_1A-42A, 28 Yes | Yes
CA_3A-28A8, 42 See CA_42C Bandwidth combination set O
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CA_3A-42A, in Table 5.6A.1-1
CA 28A-42A
1 Yes Yes Yes Yes
CA_1A-5A-TA- CA_LA-5AY 5 Yes | Yes
CA_1A-7A, 70
46A CA BA-7A 7 Yes | Yes | Yes
- 46 Yes
1 Yes Yes | Yes Yes
5 Yes | Yes
CA—lﬁggAJA' - 7 | Yes | Yes | Yes 90
46 See CA_46C_ Bandwidth combination set 0
in Table 5.6A.1-1
1 Yes Yes | Yes Yes
CA_1A-7A- ) 7 Yes | Yes Yes 80
20A-28A7 20 Yes | Yes | Yes
28 Yes Yes | Yes Yes
1 Yes Yes | Yes Yes
CA_1A-7A- ) 7 Yes | Yes | Yes 80
20A-42A 20 Yes Yes | Yes Yes
42 Yes Yes | Yes Yes
CA_1A-19A8, 1 Yes | Yes | Yes | Yes
CA_1A-21A, 19 Yes | Yes | Yes
CA_1A-19A- CA_1A-42A, 21 Yes | Yes | Yes 70
21A-42A CA_19A-21A,
CA_19A-42A8, 42 Yes | Yes | Yes | Yes
CA 21A-42A
CA_1A-19A8, 1 Yes | Yes | Yes | Yes
CA_1A-21A, 19 Yes | Yes | Yes
CA_1A-19A- CA_1A-42A, 21 Yes | Yes | Yes 90
21A-42C g:—llgﬁleﬁs See CA_42C Bandwidth combination set 0
- , 42 ’
CA__21A-42A in Table 5.6A.1-1
CA _1A-21A, 1 Yes Yes Yes Yes
CA _1A-28A, 21 Yes | Yes | Yes
CA_1A-21A- CA_1A-42A, 28 Yes | Yes 65
28A-42A CA_21A-28A,
CA_21A-42A, 42 Yes | Yes | Yes | Yes
CA 28A-42A
CA_1A-21A, 1 Yes | Yes | Yes | Yes
CA _1A-28A, 21 Yes | Yes | Yes
CA_1A-21A- CA_1A-42A, 28 Yes | Yes 85
28A-42C gﬁ—giﬁigﬁ See CA_42C Bandwidth combination set 0
_21A- , 42 .
CA 28A-42A in Table 5.6A.1-1
2 See CA_2A-2A Bandwidth Combination Set
CA 2A-2A-5A- 0in Table 5.6A.1-3
12A-66A - 5 Yes Yes 80
12 Yes Yes
66 Yes Yes Yes Yes
2 See CA_2A-2A Bandwidth Combination Set
CA 2A-2A-5A- 0in Table 5.6A.1-3
30A-66A - 5 Yes Yes 80
30 Yes Yes
66 Yes Yes Yes Yes
> See CA_2A-2A Bandwidth Combination Set
132—320’}'26%‘/* - 12 ° mJ:sble 5\'(?3'1 ’ 80
el 30 Yes | Yes
66 Yes Yes | Yes Yes
2 Yes Yes | Yes Yes
CA_2A-4A-5A- ) 4 Yes | Yes | Yes | Yes 60
12A 5 Yes | Yes
12 Yes Yes
2 Yes Yes | Yes Yes
CA_2A-4A-5A- 4 Yes Yes | Yes Yes
29A CA_2A-4A 5 Yes | Yes 60
29 Yes Yes
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2 Yes Yes Yes Yes
CA_2A-4A-5A- ) 4 Yes | Yes | Yes Yes 60 0
30A 5 Yes Yes
30 Yes Yes
2 Yes Yes Yes Yes
4 Yes Yes Yes Yes
CA_ZggiA—SB- - 5 See CA_5B Bandwidth combination set 0 in 70 0
Table 5.6A.1-1
30 Yes Yes
2 Yes Yes Yes Yes
CA_2A-4A-TA- ) 4 Yes | Yes | Yes | Yes 70 0
12A 7 Yes Yes | Yes Yes
12 Yes Yes
2 Yes Yes Yes Yes
CA_2A-4A- . 4 Yes | Yes | Yes | Yes 60 0
12A-30A 12 Yes Yes
30 Yes Yes
2 Yes Yes Yes Yes
CA_2A-4A- ) 4 Yes | Yes | Yes Yes 60 0
29A-30A 29 Yes Yes
30 Yes Yes
2 Yes Yes Yes Yes
CA_2A-5A- ) 5 Yes | Yes 60 0
12A-66A 12 Yes Yes
66 Yes Yes Yes Yes
2 Yes Yes Yes Yes
CA_2A-5A- ) 5 Yes | Yes 60 0
30A-66A 30 Yes Yes
66 Yes Yes Yes Yes
2 Yes Yes Yes Yes
CA 2A-BA- 5 Yes Yes
30A-66A-66A - 30 Yes | ves 1 80 0
66 See CA_66A-6§A Bandwidth Combination
Set 0 in Table 5.6A.1-3
2 | | Yes | Yes | Yes | Yes
See CA 5B Bandwidth Combination Set 0
Cgo—/fgg’f' . 5 in Table 5.6A.1-1 70 0
30 Yes Yes
66 Yes Yes Yes Yes
2 Yes Yes Yes Yes
CA_2A-12A- ) 12 Yes | Yes 60 0
30A-66A 30 Yes Yes
66 Yes Yes Yes Yes
3 Yes Yes Yes Yes
CA_3A-7A- ) 7 Yes | Yes Yes 80 0
20A-28A7 20 Yes | Yes | Yes
28 Yes Yes Yes Yes
3 Yes Yes Yes Yes
CA_3A-7A- ) 7 Yes | Yes Yes 80 0
20A-32A 20 Yes Yes Yes Yes
32 Yes Yes Yes Yes
3 Yes Yes Yes Yes
CA_3A-7A- ) 7 Yes | Yes Yes 80 0
20A-42A 20 Yes Yes Yes Yes
42 Yes Yes Yes Yes
3 Yes Yes Yes Yes
CA_3A-19A- ) 19 Yes | Yes | Yes 70 0
21A-42A 21 Yes Yes Yes
42 Yes Yes Yes Yes
3 Yes Yes Yes Yes
CA_3A-28A- 28 Yes Yes
41A-42A CA_41A-42A 41 Yes | Yes | Yes 70 0
42 Yes Yes Yes
CA_3A-28A- ) 3 Yes | Yes | Yes Yes 90 0
41A-42C 28 Yes Yes
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41 | | | Yes | Yes | Yes
42 See CA_42C Bandwidth combination set 1
in Table 5.6A.1-1
3 Yes | Yes | Yes | Yes
28 Yes | Yes
cﬁigﬁéi/* - 41 See CA_41C Bandwidth Combination Set 0 90 0
in Table 5.6A.1-1
42 | | | Yes | Yes | Yes
NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in

NOTE 2:
NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:
NOTE 8:

Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all
classes.

For each band combination, all combinations of indicated bandwidths belong to the set.

For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations
and it shall support at least one bandwidth combination set for each of the constituent lower order DL
combinations containing all the bandwidths specified within each specific combination set of the upper order DL
combination.

Uplink CA configurations are the configurations supported by the present release of specifications.

If the UE supports any uplink CA configuration for corresponding downlink CA configuration it shall support this
uplink CA configuration.

Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB].

UL carrier is only supported on Band 1, Band 3 or Band 5 not Band 41 because the fall back mode 2DL/1UL
CA_1A-41A has the limitation that UL carrier is only supported on Band 1.

Table 5.6A.1-2c: E-UTRA CA configurations and bandwidth combination sets defined for inter-band

CA (five bands)

E-UTRA CA configuration / Bandwidth combination set

. Maximum .
E-UTRA CA col:ﬁgzl:aiﬁns U'II'ERA 1.4 3 5 10 15 20 | aggregated c%?nnbdi\llwvéctiitgn
Configuration MHz | MHz | MHz | MHz | MHz | MHz | bandwidth
(NOTE 5) Bands set
[MHZz]
1 Yes Yes Yes Yes
3 Yes | Yes | Yes Yes
CAz—Ol/f_fSAAZA' - 7 Yes | Yes | Yes 100 0
20 Yes | Yes Yes
28 Yes | Yes | Yes Yes
1 Yes Yes Yes Yes
3 Yes | Yes | Yes Yes
CAILSITA - 7 Yes | Yes | Yes 100 0
20 Yes | Yes | Yes Yes
42 Yes | Yes | Yes Yes
NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in

NOTE 2:
NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:
NOTE 7:

Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all
classes.

For each band combination, all combinations of indicated bandwidths belong to the set.

For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations
and it shall support at least one bandwidth combination set for each of the constituent lower order DL
combinations containing all the bandwidths specified within each specific combination set of the upper order DL
combination.

Uplink CA configurations are the configurations supported by the present release of specifications.

If the UE supports uplink CA for corresponding downlink CA it shall support this uplink CA configuration.

Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB].
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E-UTRA CA configuration / Bandwidth combination set

Component carriers in order of increasing carrier frequency

E-UTRACA Uplink CA Channel Channel Channel Channel Channel aMa)r(ém:trgd Bandwidth
L . configurations | bandwidths | bandwidths | bandwidths | bandwidths | bandwidths ggreg: combination
sonfiguration . : ) - : bandwidth

(NOTE 1) for carrier for carrier for carrier for carrier for carrier [MHz] set
[MHZ] [MHZ] [MHZ] [MHZ] [MHZ]
CA_1A-1A - 5, 10, 15, 20 5 120 15, 40 0
CA_2A-2A - 5 10,15,20 | > 136 15, 40 0
5,10,15,20 | > 1015 40 0
20
5, 10 5,10, 15, 30 1
CA_3A-3A - 20
5 3
10 2
3,5 5
CA_4A-4A CA_4A-4A 5,10, 15, 20 5 120 15, 40 0
5,10 5,10 20 1
5,10 5,10 20 0
CA_5A-5A -
3 5 8 1
- 5 15
10 10, 15
40 0
15 15, 20
CA_TA-TA 20 20
5,10, 15, 20 5, 10, 15, 40 1
20
5,10, 15, 20 5,10 30 2
10, 15, 20 10, 15, 20 40 3

CA_12A-12A - 5 5 10 0

CA_23A-23A - 5 10 15 0
5,10 5,10 20 0

CA_25A-25A -

- 5,10,15,20 | > 1015 40 1
20
10, 20 10, 20 40 0
CA_40A-40A -
10,15,20 10,15,20 40 1
See CA_40C Bandwidth
20 Combination Set 1 in Table
5.6A.1-1
CA_40A-40C i See CA_40C Bandwidth 60 0
Combination Set 1 in Table 20
5.6A.1-1
See CA_40C Bandwidth See CA_40C Bandwidth
CA_40C-40C - Combination Set 1 in Table | Combination Set 1 in Table 80 0
5.6A.1-1 5.6A.1-1
10, 15, 20 10, 15, 20 40 0
CA _41A-41A -
- 5,10,15,20 | > 1% 40 1
See CA_41C Bandwidth
5, 10, 15, 20 | Combination Set 1 in Table
CA_41A-41C CA_41C 60 0

5.6A.1-1

See CA_41C Bandwidth

5, 10, 15,
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Combination Set 1 in Table
5.6A.1-1

20

5,10, 15, 20

See CA_41D Bandwidth Combination Set

0in Table 5.6A.1-1

CA_41A-41D CA_41C See CA_41D Bandwidth Combination Set 5, 10, 15, 80
0in Table 5.6A.1-1 20
See CA_41C Bandwidth See CA_41C Bandwidth
CA_41C-41C CA_41C Combination Set 0 in Table | Combination Set 0 in Table 80
5.6A.1-1 5.6A.1-1
See CA_41C Bandwidth . N
Combination Set 0 in Table See CA_41D_BandW|dth Combination Set 0
5.6A.1-1 in Table 5.6A.1-1
CA_41C-41D CA_41C " See CA_41C Bandwidth 100
See CA_41D Bandwidth Combination Set 0 = .
in Table 5.6A. 1-1 Combination Set 0 in Table
T 5.6A.1-1
CA_42A-42A - 5,10, 15, 20 5 120 15, 40
See CA_42C Bandwidth
5, 10, 15, 20 | Combination Set 0 in Table
5.6A.1-1
CA_42A-42C i See CA_42C Bandwidth 5 10. 15 60
Combination Set 0 in Table ' 2(’) '
5.6A.1-1
5 10, 15, 20 See CA_42D.BandW|dth Combination Set
CA 42A-42D i 0in Table 5.6A.1-1 80
- See CA_42D Bandwidth Combination Set 5, 10, 15,
0in Table 5.6A.1-1 20
See CA_42C Bandwidth See CA_42C Bandwidth
CA_42C-42C - Combination Set 0 in Table | Combination Set 0 in Table 80
5.6A.1-1 5.6A.1-1
CA_46A-46A2? - 20 20 40
See CA_46C Bandwidth
20 Combination Set 0 in Table
5.6A.1-1
~ - 2 _
CA_46A-46C See CA_46C Bandwidth 60
Combination Set 0 in Table 20
5.6A.1-1
20 See CA_46D Bandwidth Combination Set
0in Table 5.6A.1-1
~ - 2 _
“A_46A-46D See CA_46D Bandwidth Combination Set 20 80
0in Table 5.6A.1-1
CA_48A-48A - 5 10,15,20 | > 136 15, 40
See CA_48C Bandwidth
5,10, 15, 20 | Combination Set 0 in Table
5.6A.1-1
CA_48A-48C i See CA_48C Bandwidth 5 10. 15 60
Combination Set 0 in Table ' 2(’) !
5.6A.1-1
5 10, 15, 20 See CA_48D_BandW|dth Combination Set
CA 48A-48D ) 0in Table 5.6A.1-1 80
- See CA_48D Bandwidth Combination Set 5, 10, 15,
0in Table 5.6A.1-1 20
See CA_48C Bandwidth See CA_48C Bandwidth
CA_48C-48C - Combination Set 0 in Table | Combination Set 0 in Table 80
5.6A.1-1 5.6A.1-1
See .CAT48C Ban_dW|dth See CA_48D Bandwidth Combination Set 0
Combination Set 0 in Table .
5.6A 1-1 in Table 5.6A.1-1
CA_48C-48D - — - 100
— ) N See CA_48C Bandwidth
See CA_48(I)DirI?§I1_r;%\1\gd;hegolrr11blnatlon Set Combination Set 0 in Table
T 5.6A.1-1
5 10, 15, 20 See CA_48E BandW|d5th6§01rf11b|natlon Set 0 in Table
CA_48A-48E - = 100

See CA_48E Bandwidth

5.6A.1-1

Combination Set 0 in Table 5, 10, 15, 20
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5, 10, 15,

CA_66A-66A - 5, 10, 15, 20 20

40 0

See CA_66B Bandwidth
5, 10, 15, 20 | Combination Set 0 in Table
5.6A.1-1
CA_B6A-668 - See CA_66B Bandwidth | 5, 10, 15, 40 0
Combination Set 0 in Table 20

5.6A.1-1

See CA_66C Bandwidth
5, 10, 15, 20 | Combination Set 0 in Table
5.6A.1-1
CA_B6A-66C i See CA_66C Bandwidth 5 10. 15 60 0
Combination Set 0 in Table ' 2(’) !

5.6A.1-1

NOTE 1: Uplink CA configurations are the configurations supported by the present release of specifications.
NOTE 2: Restricted to E-UTRA operation when inter-band 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.

5.6B Channel bandwidth for UL-MIMO

The requirements specified in subclause 5.6 are applicable to UE supporting UL-MIMO.

5.6B.1 Void

5.6C Channel bandwidth for Dual Connectivity

For E-UTRA DC bands specified in 5.5C, the corresponding E-UTRA CA configurationsin 5.6A.1, i.e., dua uplink
inter-band carrier aggregation with uplink assigned to two E-UTRA bands, are applicable to Dual Connectivity.

NOTE 1. Requirements for the dual connectivity configurations are defined in the section corresponding E-UTRA
uplink CA configurations, unless otherwise specified.

NOTE 2: For TDD inter-band dual connectivity configurations, requirements are applicable only for synchronous
operation.

5.6C.1 Void

Table 5.6C.1-1: Void

Table 5.6C.1-2: Void

5.6D Channel bandwidth for ProSe

5.6D.1 Channel bandwidths per operating band for ProSe
The ProSe combination of channel bandwidths and operating bands is shown in Table 5.6D.1-1 and Table 5.6D.1-2.

The transmission bandwidth configuration in Table 5.6D.1-1 and Table 5.6D.1-2 shall be supported for each of the
specified channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.
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Table 5.6D.1-1 ProSe Direct Discovery channel bandwidth

E-UTRA ProSe band / ProSe channel bandwidth
E-UTRA 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

ProSe

Band
2 Yes Yes Yes Yes
3 Yes Yes Yes Yes
4 Yes Yes Yes Yes
7 Yes Yes Yes Yes
14 Yes Yes
20 Yes Yes Yes Yes
26 Yes Yes Yes
28 Yes Yes Yes Yes
31 Yes
41 Yes Yes Yes Yes
68 Yes Yes Yes

Table 5.6D.1-2 ProSe Direct Communication channel bandwidth

E-UTRA ProSe band / ProSe channel bandwidth
E-UTRA 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

ProSe
Band

3 Yes

7 Yes

14 Yes

20 Yes

26 Yes

28 Yes

31 Yes

68 Yes Yes

5.6F Channel bandwidth for category NB1 and NB2

Channel bandwidth for Category NB1 and NB2 is 200 kHz.

For category NB1 and NB2, requirements in present document are specified for the channel bandwidth listed in Table
5.6F-1.

Table 5.6F-1: Transmission bandwidth configuration Nrg, Ntone 15kHz @Nd Nione 3.75kHz IN NB1 and NB2
channel bandwidth

Channel bandwidth 200
BW channe [kHZ]
Transmission bandwidth 1
configuration Nrs
Transmission bandwidth
X ) 12
configuration Nione 15kHz
Transmission bandwidth
) : 48
configuration Nione 3.75kHz

Figure 5.6F-1 shows the relation between the Category NB1/NB2 channel bandwidth (BWchane) and the Category NB1
/NB2 transmission bandwidth configuration (Niwne). The channel edges are defined as the lowest and highest frequencies
of the carrier separated by the channel bandwidth, i.e. at Fc +/- BWchane /2.
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I
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I Channel Bandwidth (kHz)
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Transmission B andwidth Configuration (tone)
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Transmission Bandwidth

abpa |Jauueyn
abpa |auueyn

|
|
|
........................ r
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Figure 5.6F-1 Definition of Channel Bandwidth and Transmission Bandwidth configuration

5.6G Channel bandwidth for V2X Communication

5.6G.1 Channel bandwidths per operating band for V2X Communication

E-UTRA V2X Communication channel bandwidths and operating band is shown in Table 5.6G.1-1. The same
(symmetrical) channel bandwidth is specified for both the TX and RX path.

Table 5.6G.1-1: V2X Communciation channel bandwidth

E-UTRA V2X band / V2X channel bandwidth

E-UTRA 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
V2X
Operating
Band
47 Yes Yes

For V2X inter-band con-current operation, the V2X Communication channel bandwidths for each operating band is
specified in Table 5.6G.1-2.
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Table 5.6G.1-2: Inter-band con-current V2X configurations and bandwidth combination sets

V2X con- E-UTRA Maximum Bandwidth
current band or V2X 1.4 3 5 10 15 20 | bandwidth | combination
; . operating | MHz | MHz | MHz | MHz | MHz | MHz [MHZz] set

Configuration
Bands
3 Yes | Yes | Yes | Yes | Yes | Yes
V2X_3A-47A 27 Yes Yes 40 0
7 Yes | Yes | Yes | Yes
V2X_7A_47A 27 Yes Yes 40 0
8 Yes | Yes | Yes | Yes
V2X_8A-47A 27 Yes Yes 30 0
39 Yes | Yes | Yes | Yes
V2X_39A-47A 47 Yes Yes 40 0
41 Yes | Yes | Yes | Yes
V2X_41A-47A 27 Yes Yes 40 0

V2X Bandwidth Classis specified in Table 5.6G.1-3 for V2X intra-band contiguous multi-carrier operation.

Table 5.6G.1-3: V2X bandwidth classes and corresponding nominal guard bands

NOTE 2:
NOTE 3:

V2X Bandwidth Aggregated Number of Nominal Guard Band BWas
Class Transmission contiguous
Bandwidth CcC
Configuration

A NRB,agg < 100 1 0.05BWchannel(a) - 0.5Af1

B 25 < NRrB,agg < 100 2 [0.05 max(BW channel(1),BW channel(2))
- 0.5Af]

C 100 < NRB,agg £ 200 2 NOTE 3

D 200 < NRrB,agg < 300 3 NOTE 3

E 300 < Nrs,agg = 400 4 NOTE 3

F 400 < Nrs,agg = 500 5 NOTE 3

[ 700 < NRrB,agg < 800 8 NOTE 3

NOTE 1: BWchannel(), j = 1, 2, 3, 4 is the channel bandwidth of an E-UTRA component carrier

according to Table 5.6-1 and Af1 = Af for the downlink with Af the subcarrier spacing while
Af1 = 0 for the uplink.

Void

Applicable for later releases.

For V2X intra-band multi-carrier operation, the V2X communication channel bandwidths for each operating band is

specified in Table 5.6G.1-4.

Table 5.6G.1-4: V2X intra-band multi-carrier configurations

V2X multi-carrier configuration / Bandwidth combination set

Component carriers in order of increasing carrier frequency
V2X multi- Channel Channel Channel Maximum .
carrier band Channel Chanlnel bandwidths bandwidth bandwidth | aggregated Bandyvldt.h
) . . bandwidths : . combinatio
Configuratio | bandwidths for f - for carrier s for s for bandwidth
X or carrier - - n set
n carrier [MHz] [MHZ] [MHZz] carrier carrier [MHZz]
[MHZ] [MHZ]
V2X_47B 10 10 20 0
5.7 Channel arrangement
5.7.1 Channel spacing

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the
channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriersis defined as following:
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Nominal Channel spam ng = (BWChannel(l) + BWChannd(z))/Z

where BW channei(y 8nd BW channel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel
spacing can be adjusted to optimize performance in a particular deployment scenario.

5.7.1A Channel spacing for CA

For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing
between two adjacent E-UTRA component carriersis defined as the following unless stated otherwise:

BWChanneI @ + BWChannel(Z) - O':qBWChannel(l) - BWc

hannel(Z)‘ 03 [MHZ]
0.6

Nominal channel spacing=

where BWchanne(1) 8nd BWenanne(2) @re the channel bandwidths of the two respective E-UTRA component carriers
according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be
adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular
deployment scenario.

For intra-band contiguous carrier aggregation with two or more component carriersin Band 46, the requirements apply
for both 19.8 MHz and 20.1 MHz nominal carrier spacing between two 20 MHz component carriers, and for 15.0 MHz
nominal carrier spacing between 10 MHz and 20 MHz component carriers.

For intra-band non-contiguous carrier aggregation the channel spacing between two E-UTRA component carriersin
different sub-blocks shall be larger than the nominal channel spacing defined in this subclause.

5.7.1F Channel spacing for category NB1 and NB2

Nominal channel spacing for UE category NB1 and NB2 in stand-alone mode is 200 kHz. For in-band and guard-band
cases the nominal channel spacing between two adjacent category NB1 or NB2 carriersis 180 kHz.

57.2 Channel raster

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

5.7.2A Channel raster for CA

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

5.7.2F Channel raster for category NB1 and NB2

Channel raster for category NB1 and NB2 in-band, guard-band and standal one operation is 100 kHz.

5.7.3 Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel
Number (EARFCN) in the range 0 — 262143. The relation between EARFCN and the carrier frequency in MHz for the
downlink is given by the following equation, where For_jow and NostspL are givenin Table 5.7.3-1 and Np. is the
downlink EARFCN.

FoL = FoL_jow + 0.1(NpL — NosoL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation
where Fur_jow and NorisuL are givenin Table 5.7.3-1 and Nu. is the uplink EARFCN.

Fut = Fut_iow *+ 0.1(NuL — NostsuL)
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Table 5.7.3-1: E-UTRA channel numbers

E-UTRA Downlink Uplink
Operating | FoL_low (MHZz) Noffs-bL Range of NpL FuL_low Noffs-uL Range of NuL
Band (MHz)
1 2110 0 0-599 1920 18000 18000 — 18599
2 1930 600 600 —1199 1850 18600 18600 — 19199
3 1805 1200 1200 — 1949 1710 19200 19200 — 19949
4 2110 1950 1950 — 2399 1710 19950 19950 — 20399
5 869 2400 2400 — 2649 824 20400 20400 — 20649
6 875 2650 2650 — 2749 830 20650 20650 — 20749
7 2620 2750 2750 — 3449 2500 20750 20750 — 21449
8 925 3450 3450 — 3799 880 21450 21450 — 21799
9 1844.9 3800 3800 — 4149 1749.9 21800 21800 — 22149
10 2110 4150 4150 — 4749 1710 22150 22150 — 22749
11 1475.9 4750 4750 — 4949 1427.9 22750 22750 — 22949
12 729 5010 5010 — 5179 699 23010 23010 — 23179
13 746 5180 5180 — 5279 777 23180 23180 — 23279
14 758 5280 5280 — 5379 788 23280 23280 — 23379
17 734 5730 5730 — 5849 704 23730 23730 — 23849
18 860 5850 5850 — 5999 815 23850 23850 — 23999
19 875 6000 6000 — 6149 830 24000 24000 — 24149
20 791 6150 6150 — 6449 832 24150 24150 — 24449
21 1495.9 6450 6450 — 6599 1447.9 24450 24450 — 24599
22 3510 6600 6600 — 7399 3410 24600 24600 — 25399
23 2180 7500 7500 — 7699 2000 25500 25500 — 25699
24 1525 7700 7700 — 8039 1626.5 25700 25700 — 26039
25 1930 8040 8040 — 8689 1850 26040 26040 — 26689
26 859 8690 8690 — 9039 814 26690 26690 — 27039
27 852 9040 9040 — 9209 807 27040 27040 — 27209
28 758 9210 9210 — 9659 703 27210 27210 — 27659
292 717 9660 9660 — 9769 N/A
30 2350 9770 9770 — 9869 2305 27660 27660 — 27759
31 462.5 9870 9870 — 9919 452.5 27760 27760 — 27809
322 1452 9920 9920 — 10359 N/A
33 1900 36000 36000 — 36199 1900 36000 36000 — 36199
34 2010 36200 36200 — 36349 2010 36200 36200 — 36349
35 1850 36350 36350 — 36949 1850 36350 36350 — 36949
36 1930 36950 36950 — 37549 1930 36950 36950 — 37549
37 1910 37550 37550 — 37749 1910 37550 37550 — 37749
38 2570 37750 37750 — 38249 2570 37750 37750 — 38249
39 1880 38250 38250 — 38649 1880 38250 38250 — 38649
40 2300 38650 38650 — 39649 2300 38650 38650 — 39649
41 2496 39650 39650 —41589 2496 39650 39650 —41589
42 3400 41590 41590 — 43589 3400 41590 41590 — 43589
43 3600 43590 43590 — 45589 3600 43590 43590 — 45589
44 703 45590 45590 — 46589 703 45590 45590 — 46589
45 1447 46590 46590 — 46789 1447 46590 46590 — 46789
46 5150 46790 46790 — 54539 5150 46790 46790 — 54539
47 5855 54540 54540 - 55239 5855 54540 54540 — 55239
48 3550 55240 55240 — 56739 3550 55240 55240 — 56739
64 Reserved
65 2110 65536 65536 — 66435 1920 131072 131072 — 131971
66° 2110 66436 66436 — 67335 1710 131972 131972 — 132671
672 738 67336 67336 — 67535 N/A
68 753 67536 67536 - 67835 698 | 132672 | 132672-132971
692 2570 67836 67836 - 68335 N/A
706 1995 68336 68336 - 68585 1695 | 132972 | 132972 -133121
NOTE 1: The channel numbers that designate carrier frequencies so close to the operating band edges that the
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25,
50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3,
5, 10, 15 and 20 MHz respectively.
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NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured.

NOTE 3: For ProSe and V2X the corresponding UL channel number are also specified for the DL for the
associated ProSe/V2X operating bands i.e. ProSe_FuL = FuLand ProSe_FoL = Fu; V2X_FuL= FoLand
V2X_FoL = FuL.

NOTE 4: Requirements for uplink operations are not specified in this version of the specification.

NOTE 5: The range 2180-2200 MHz of the DL operating band is restricted to E-UTRA operation when carrier
aggregation is configured.

NOTE 6: The range 2010-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier
aggregation is configured and TX-RX separation is 300 MHz The range 2005-2020 MHz of the DL
operating band is restricted to E-UTRA operation when carrier aggregation is configured and TX-RX
separation is 295 MHz.

5.7.3F Carrier frequency and EARFCN for category NB1 and NB2

The carrier frequency of category NB1/NB2 in the downlink is designated by the E-UTRA Absolute Radio Frequency
Channel Number (EARFCN) in the range 0 — 262143 and the Offset of category NB1/NB2 Channel Number to
EARFCN in therange{-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9} . The relation between EARFCN, Offset of
category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the downlink is given by the
following eguation, where Fp_ isthe downlink carrier frequency of category NB1/NB2, FoL_jow and NostspL are givenin
table 5.7.3-1, Np. isthe downlink EARFCN, Mp_ isthe Offset of category NB1/NB2 Channel Number to downlink
EARFCN.

FoL = FDL_Iow + 0.1(ND|_ - Noffs.DL) + 0.0025* (ZM D|_+1)

The carrier frequency of category NB1L/NB2 in the uplink is designated by the E-UTRA Absolute Radio Frequency
Channel Number (EARFCN) in the range 0 —262143 and the Offset of category NB1/NB2 Channel Number to
EARFCN in therange{-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9} . The relation between EARFCN, Offset of
category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the uplink is given by the
following eguation, where Fy, isthe uplink carrier frequency of category NBL/NB2, FuL jow @nd NostsuL are givenin
table 5.7.3-1, Ny isthe uplink EARFCN, Mu is the Offset of category NB1/NB2 Channel Number to uplink
EARFCN.

FuL = FuL_tow + 0.1(NuL — NostsuL) + 0.0025* (2MuL)

NOTE 1: For category NB1/NB2, Np. or Ny is different than the value of EARFCN that correspondsto E-UTRA
downlink or uplink carrier frequency for in-band and guard band operation.

NOTE 2: Mp.=-0.5is not applicable for in-band and guard band operation.

NOTE 3: For the carrier including NPSS/NSSS for in-band and guard band operation, MpL is selected from { -2,-
1,0,1}.

NOTE 4: For the carrier including NPSS/NSSS for stand-alone operation, MpL = -0.5.

5.7.4  TX-RX frequency separation

a) The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is
specified in Table 5.7.4-1 for the TX and RX channel bandwidths defined in Table 5.6.1-1
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Table 5.7.4-1: Default UE TX-RX frequency separation

E-UTRA Operating Band TX - RX
carrier centre frequency
separation
1 190 MHz
2 80 MHz.
3 95 MHz.
4 400 MHz
5 45 MHz
6 45 MHz
7 120 MHz
8 45 MHz
9 95 MHz
10 400 MHz
11 48 MHz
12 30 MHz
13 -31 MHz
14 -30 MHz
17 30 MHz
18 45 MHz
19 45 MHz
20 -41 MHz
21 48 MHz
22 100 MHz
23 180 MHz
24 -101.5, -120.5 MHz
25 80 MHz
26 45 MHz
27 45 MHz
28 55 MHz
30 45 MHz
31 10 MHz
65 190 MHz
66 400 MHz
68 55 MHz
70 295, 300MHZz!
NOTE 1: Default TX-RX carrier centre frequency separation.

b) The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to
form part of alater release.

5.7.4A TX-RX frequency separation for CA

For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.7.4-1 is
applied to PCC and SCC, respectively.

5.7.4E TX-RX frequency separation for category M1 and M2

For the category M1 and M2 TX-RX frequency separation is flexible within the assigned channel bandwidth of E-
UTRA carrier with the TX-RX frequency separation of the E-UTRA carriers as specified in Table 5.7.4-1.

5.7.4F TX-RX frequency separation for category NB1 and NB2

For in-band and guard-band operation mode, the category NB1 and NB2 TX-RX frequency separation is flexible within
the assigned channel bandwidth of E-UTRA carrier with the TX-RX frequency separation of the E-UTRA carriersas
specified in Table 5.7.4-1. For stand-alone operation mode the default TX-RX frequency separation is the same as
Table5.7.4-1.
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6 Transmitter characteristics

6.1 General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with asingle or
multiple transmit antenna(s). For UE with integral antenna only, a reference antennawith again of 0 dBi is assumed.

6.2 Transmit power
6.2.1 Void

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

bandwidth for non CA configuration unless otherwise stated. The period of measurement shall be at least one sub frame
(Ims).
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Table 6.2.2-1: UE Power Class

EUTRA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
1 23 +2
2 23 22
3 23 +22
4 23 2
5 23 2
6 23 +2
7 23 22
8 23 +22
9 23 2
10 23 2
11 23 +2
12 23 +22
13 23 2
14 31 +2/-3 23 +2
17 23 +2
18 23 +25
19 23 2
20 23 +22
21 23 2
22 23 +2/-3.5?
23 236 +26
24 23 +2/-3?
25 23 +22
26 23 +22
27 23 +2
28 23 +2/-2.5
30 23 2
31 23 2
33 23 +2
34 23 +2
35 23 2
36 23 2
37 23 +2
38 23 +2
39 23 +2
40 23 2
41 26 +22 23 +22
42 23 +2/-3
43 23 +2/-3
44 23 +2/[-3]
45 23 2
47 26 +2 23 +2
48 23 +2/-3
65 23 +2
66 23 2
68 23 2
70 23 +2
NOTE 1: Void
NOTE 2: 2 refers to the transmission bandwidths (Figure 5.6-1) confined within FuL_jow and Fut_iow+ 4 MHz or
Fut_nigh — 4 MHz and FuL_nigh, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB
NOTE 3: For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
NOTE 4: Prowerciass is the maximum UE power specified without taking into account the tolerance
NOTE 5: For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by
reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and
818 MHz.
NOTE 6: When NS_20 is signalled, the total output power within 2000-2005 MHz shall be limited to 7 dBm.
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The default power class for an operating band is Power Class 3 unless otherwise stated.

For a power class 2 capable UE operating on Band 41, when an |E P-max as defined in [7] of 23 dBm or lower is
indicated in the cell or if the uplink/downlink configuration is O or 6, the requirements for power class 2 are not
applicable, and the corresponding requirements for a power class 3 UE shall apply.

6.2.2A UE maximum output power for CA

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 (1ms).

For inter-band carrier aggregation with one uplink component carrier assigned to one E-UTRA band the requirementsin
subclause 6.2.2 apply. For inter-band carrier aggregation with two uplink contiguous component carrier assigned to one
E-UTRA band the requirements specified in Table 6.2.2A-1apply for that band. For inter-band carrier aggregation with
one uplink component carrier assigned to one E-UTRA band in Band 41, the requirements for power class 2 are not
applicable and the corresponding requirements for a power class 3 UE shall apply.

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. The maximum output
power is specified in Table 6.2.2A-0.

For E-UTRA CA bandsincluding an uplink LAA Scell in Band 46, the UE shall meet the following additional
requirements for transmission within the frequency ranges 5150-5350 MHz and 5470-5725 MHz:

- amaximum mean power density of 10 dBmin any 1 MHz band when the network signaling value NS 28 or
NS 29isindicated inthe LAA Scell;

- amaximum mean power density of 11 dBmin any 1 MHz band when the network signaling value NS _301is
indicated in the LAA Scell;

the following additional requirements for transmission within the frequency range 5150-5250 MHz:

- amaximum mean power density of 4 dBmin any 1 MHz band when the network signaling value NS_31is
indicated in the LAA Scell;

the following additional requirements for transmission within the frequency ranges 5250-5350 M Hz, 5470-5725 MHz
and 5725-5850 MHz:

- amaximum mean power density of 10 dBmin any 1 MHz band when the network signaling value NS 31 is
indicated in the LAA Scell;

where the said network signaling values are specified in clause 6.2.4.
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Table 6.2.2A-0: UE Power Class for uplink interband CA (two bands)

E-UTRA CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
Configuration | (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA 1A-3A 23 +2/-32
CA 1A-5A 23 +2/-3
CA_1A-7A 23 +2/-32
CA 1A-8A 23 +2/-32
CA 1A-18A 23 +2/-3%
CA 1A-19A 23 +2/-3
CA 1A-21A 23 +2/-3
CA 1A-26A 23 +2/-32
CA 1A-28A 23 +2/-3
CA 1A-42A 23 +2/-3
CA 2A-4A 23 +2/-32
CA 2A-5A 23 +2/-32
CA 2A-7A 23 +2/-32
CA 2A-12A 23 +2/-32
CA 2A-13A 23 +2/-32
CA 2A-30A 23 +2/-32
CA 2A-46A 23 +2/-3
CA 2A-66A 23 +2/-32
CA 3A-5A 23 +2/-32
CA 3A-7A 23 +2/-32
CA 3A-8A 23 +2/-32
CA 3A-19A 23 +2/-32
CA 3A-20A 23 +2/-32
CA 3A-21A 23 +2/-32
CA 3A-26A 23 +2/-32
CA 3A-28A 23 +2/-32
CA_3A-40A 23 +2/-32
CA 3A-42A 23 +2/-32
CA 4A-5A 23 +2/-3
CA 4A-7A 23 +2/-32
CA 4A-12A 23 +2/-32
CA_4A-13A 23 +2/-3
CA 4A-17A 23 +2/-3
CA 5A-7A 23 +2/-32
CA 5A-12A 23 +2/-32
CA BA-17A 23 +2/-3
CA 5A-30A 23 +2/-32
CA 5A-40A 23 +2/-32
CA 5A-66A 23 +2/-32
CA 7A-8A 23 +2/-32
CA 7A-20A 23 +2/-32
CA_7A-28A 23 +2/-32
CA 8A-39A 23 +2/-32
CA 8A-41A 23 +2/-32
CA 12A-30A 23 +2/-3
CA 12A-66A 23 +2/-3
CA_18A-28A 23 +2/-3
CA 19A-21A 23 +2/-3
CA 19A-42A 23 +2/-3
CA 21A-28A 23 +2/-3
CA 21A-42A 23 +2/-3
CA 28A-42A 23 +2/-3
CA 30A-66A 23 +2/-3
CA 39A-41A 23 +2/-32
CA 39A-41C 23 +2/-32
CA 39C-41A 23 +2/-32
CA 41A-42A 23 +2/-32
NOTE 1: Void

NOTE 2: 2 refers to the transmission bandwidths (Figure 5.6-1) confined within FuL_jow and Fuc_jow + 4 MHZ or Fuc_nigh —
4 MHz and Fut_nigh, the maximum output power requirement is relaxed by reducing the lower tolerance limit by
1.5dB

NOTE 3: Prowerclass is the maximum UE power specified without taking into account the tolerance
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NOTE 4: For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted
power over all component carriers (per UE).

NOTE 5: For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by
reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and 818
MHz.

For uplink intra-band contiguous carrier aggregation the maximum output power is specified in Table 6.2.2A-1. For
downlink intra-band contiguous carrier aggregation with a single uplink component carrier configured in the E-UTRA
band, the maximum output power is specified in Table 6.2.2-1.

Table 6.2.2A-1: CA UE Power Class for intraband contiguous CA

E-UTRA CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA 1C 23 +2/-2
CA 3C 23 +2/-22
CA_5B 23 +2/-22
CA 7C 23 +2/-22
CA 8B 23 +2/-22
CA 38C 23 +2/-2
CA 39C 23 +2/-2
CA _40C 23 +2/-2
CA 40D 23 +2/-2
CA 41C 23 +2/-22
CA 42C 23 +2/-3
NOTE 1: Void

NOTE 2: If all transmitted resource blocks (Figure 5.6A-1) over all component carriers are confined within FuL_ow and
FuL_low+ 4 MHz or/and FuL_nigh — 4 MHz and FuL_nigh, the maximum output power requirement is relaxed by
reducing the lower tolerance limit by 1.5 dB

NOTE 3: Prowerciass is the maximum UE power specified without taking into account the tolerance

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

For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the requirementsin subclause
6.2.2 apply. For intra-band non-contiguous carrier aggregation with two uplink carriers the maximum output power is
specified in Table 6.2.2A-2.

Table 6.2.2A-2: UE Power Class for intraband non-contiguous CA

E-UTRA CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)

CA_4A-4A 23 +2/-2

NOTE 1: For transmission bandwidths (Figure 5.6-1) confined within FuL_1ow and FuL_tow + 4 MHz or Fuc_nigh — 4 MHz and
FuL_nigh, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 2: Prowerciass is the maximum UE power specified without taking into account the tolerance

NOTE 3: For intra-band non-contiguous carrier aggregation the maximum power requirement should apply to the total
transmitted power over all component carriers (per UE).

6.2.2B UE maximum output power for UL-MIMO

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the maximum output power
for any transmission bandwidth within the channel bandwidth is specified in Table 6.2.2B-1. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, 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 (1ms).
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Table 6.2.2B-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme

EUTRA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
1 23 +2/-3
2 23 +2/-32
3 23 +2/-32
4 23 +2/-3
5 23 +2/-3
6 23 +2/-3
7 23 +2/-32
8 23 +2/-3?
9 23 +2/-3
10 23 +2/-3
11 23 +2/-3
12 23 +2/-3?
13 23 +2/-3
14 23 +2/-3
17 23 +2/-3
18 23 +2/-3
19 23 +2/-3
20 23 +2/-3?
21 23 +2/-3
22 23 +2/-4.52
23 23 +2/-3
24 23 +2/-4?
25 23 +2/-3?
26 23 +2/-3?
27 23 +2/-3
28 23 +2/[-3]
30 23 +2/-3
31 23 +2/-3
33 23 +2/-3
34 23 +2/-3
35 23 +2/-3
36 23 +2/-3
37 23 +2/-3
38 23 +2/-3
39 23 +2/-3
40 23 +2/-3
41 26 +2/-32 23 +2/-32
42 23 +2/-4
43 23 +2/-4
44 23 +2/[-3]
45 23 +2/-3
48 23 +2/-3
65 23 +2/-3
66 23 +2/-3
68 23 +2/-3
70 23 +2/-3
NOTE 1: Void
NOTE 2: 2 refers to the transmission bandwidths (Figure 5.6-1) confined within FuL_jow and Fut_iow+ 4 MHz or
Fut_nigh — 4 MHz and FuL_nigh, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB
NOTE 3: For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
NOTE 4: Prowerciass iS the maximum UE power specified without taking into account the tolerance

The default power class for an operating band is Power Class 3 unless otherwise stated.
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For a power class 2 capable UE operating on Band 41, when an |E P-max as defined in [7] of 23 dBm or lower is
indicated in the cell or if the uplink/downlink configuration is O or 6, the requirements for power class 2 are not
applicable and the corresponding requirements for a power class 3 UE shall apply.

Table 6.2.2B-2: UL-MIMO configuration in closed-loop spatial multiplexing scheme

Transmission mode DCI format Codebook Index

Mode 2 DCI format 4 Codebook index 0

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.2 apply.

6.2.2C Void

<reserved for future use>

6.2.2D UE maximum output power for ProSe

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the UE maximum output power shall be as specified in Table
6.2.2A-0in subclause 6.2.2A for the corresponding inter-band aggregation with uplink assigned to two bands.

If UE is configured to oprerate on single E-UTRA ProSe sidelink band or E-UTRA uplink band specidied in Table
5.5D-1, the requirements in subclause 6.2.2 apply.
6.2.2E UE maximum output power for Category M1 and M2 UE

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 (1ms).
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Table 6.2.2E-1: UE Power Class

EUTRA Class 3 | Tolerance | Class5 | Tolerance
band (dBm) (dB) (dBm) (dB)
1 23 +2 20 +2
2 23 +22 20 +22
3 23 +22 20 +22
4 23 +2 20 +2
5 23 +2 20 +2
7 23 +22 20 +22
8 23 +22 20 +22
11 23 +2 20 +2
12 23 +22 20 +22
13 23 +2 20 +2
18 23 +25 20 +25
19 23 +2 20 +2
20 23 +22 20 +22
21 23 +2 20 +2
25 23 +22 20 +2
26 23 +22 20 +22
27 23 +2 20 +2

28 23 +2/-2.5 20 +2/-2.5

31 23 +2 20 +2

39 23 +2 20 +2

40 23 +22 20 +2

41 23 +22 20 +22
NOTE 1: Void

NOTE 2: 2 refers to the transmission bandwidths (Figure
5.6-1) confined within FuL_low and FuL_low + 4 MHz
or FuL_nigh — 4 MHz and FuL_nigh, the maximum
output power requirement is relaxed by reducing
the lower tolerance limit by 1.5 dB

NOTE 3: For the UE which supports both Band 11 and
Band 21 operating frequencies, the tolerance is
FFS.

NOTE 4: Ppowerclass IS the maximum UE power specified
without taking into account the tolerance

NOTE 5: For a UE that supports both Band 18 and Band
26, the maximum output power requirement is
relaxed by reducing the lower tolerance limit by
1.5 dB for transmission bandwidths confined
within 815 MHz and 818 MHz.

NOTE 6: Void

6.2.2F UE maximum output power for category NB1 and NB2

Category NB1 and NB2 UE Power Classes are specified in Table 6.2.2F-1 and define the maximum output power for
any transmission bandwidth within the category NB1 and NB2 channel bandwidth. For 3.75 kHz sub-carrier spacing the
maximum output power is defined as mean power of measurement which period is atleast one dot (2ms) excluding the
2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the maximum output power is defined as mean
power of measurement which period is atleast one sub-frame (1ms).
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Table 6.2.2F-1: UE Power Class

EUTRA Class 3 | Tolerance | Class 5 | Tolerance Class 6 Tolerance

band (dBm) (dB) (dBm) (dB) (dBm) (dB)
1 23 +2 20 +2 14 +2.5
2 23 +2 20 +2 14 +2.5
3 23 +2 20 +2 14 +2.5
5 23 +2 20 +2 14 +2.5
8 23 +2 20 +2 14 +2.5
11 23 +2 20 +2 14 +2.5
12 23 +2 20 +2 14 +2.5
13 23 +2 20 +2 14 +2.5
17 23 +2 20 +2 14 +2.5
18 23 +2 20 +2 14 +2.5
19 23 +2 20 +2 14 +2.5
20 23 +2 20 +2 14 +2.5
21 23 +2 20 +2 14 +2.5
25 23 +2 20 +2 14 +2.5
26 23 +2 20 +2 14 +2.5
28 23 +2 20 +2 14 +2.5
31 23 +2 20 +2 14 +2.5
66 23 +2 20 +2 14 +2.5
70 23 +2 20 +2 14 +2.5

6.2.2G UE maximum output power for V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA V2X operating bands specified in Table 5.5G-1, the allowed V2X UE maximum output power for shall be
asappliedin Table 6.2.2-1 in subclause 6.2.2.

For V2X UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band
E-UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the UE maximum output power shall be as specified in
Table 6.2.2G-1 in subclause 6.2.2G for the corresponding inter-band con-current operation with uplink assigned to two
bands.

Table 6.2.2G-1: Inter-band con-current V2X UE Power Class (two bands)

Class 1 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance | Class 4 | Tolerance

V2X con-
current band | (B™ (dB) (dBm) (@B) (dBm) (dB) (dBm) (dB)

Configuration

V2X_3A-47A 23 +2/-3%
V2X_7TA-47A 23 +2/-3*
V2X_8A-47A 23 +2/-3%
V2X_39A-47A 23 +2/-3*
V2X_41A-47A 23 +2/-3%

NOTE 1: The con-current band combinations is used for V2X Service.

NOTE 2: Prowerclass IS the maximum UE power specified without taking into account the tolerance

NOTE 3: For inter-band con-current aggregation the maximum power requirement apply to the total transmitted
power over all component carriers (per UE).

NOTE 4: “refers to the transmission bandwidths (Figure 5.6-1) confined within Fur_ow and Fuc_jow + 4 MHz or
FuL_nigh — 4 MHz and FuL_nigh, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB

For intra-band contiguous multi-carrier operation, the maximum output power is defined in Table 6.2.2G-2.
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Table 6.2.2G-2: V2X UE Power Class for intra-band contiguous multi-carrier operation

V2X multi- Class | Toleranc | Class | Toleranc | Class | Toleranc | Class Toleranc
carrier 1 e (dB) 2 e (dB) 3 e (dB) 4 e (dB)
Configuratio | (dBm) (dBm) (dBm) (dBm)
n
V2X 47B 23 +2

NOTE 1: Prowerciass is the maximum UE power specified without taking into account the tolerance
NOTE 2: For intra-band multi-carrier operation, the maximum power requirement should apply to the
total transmitted power over all component carriers (per UE).

When a UE is configured for E-UTRA V2X sidelink transmissionsin Band 47, the UE shall meet the following
additional requirements for transmission within the frequency ranges 5855-5925 MHz:

- The maximum mean power spectral density shall be restricted to 23 dBm/MHz EIRP when the network
signaling value NS _33 or NS_34 isindicated.

where the network signaling values are specified in clause 6.2.4G.
NOTE: ThePSD limitin EIRP shall be converted to conducted requirement depend on the supported post
antenna connector gain Gpos connector declared by the UE following the principle described in annex 1.
6.2.3 UE maximum output power for modulation / channel bandwidth

For UE Power Class 1, 2 and 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in
Table 6.2.2-1due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in
Table 6.2.3-1.

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3

Modulation Channel bandwidth / Transmission bandwidth (Ngrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 >12 > 16 > 18 <1
16 QAM <5 <4 <8 <12 <16 <18 <1
16 QAM >5 >4 >8 >12 >16 > 18 <2
64 QAM <5 <4 <8 <12 <16 <18 <2
64 QAM >5 >4 > 8 >12 > 16 > 18 <3
256 QAM 21 <5

For PRACH, PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK
modulation for the corresponding transmission bandwidth.

For each subframe, the MPR is evaluated per dot and given by the maximum value taken over the transmission(s)
within the slot; the maximum MPR over the two slotsis then applied for the entire subframe.

For UE Power Class 1 and 3 transmissions with non-contiguous resource allocation in single component carrier, the
allowed Maximum Power Reduction (MPR) for the maximum output power in table 6.2.2-1, is specified as follows

MPR = CEIL {Ma, 0.5}
Where M4 is defined as follows for QPSK, 16 QAM and 64 QAM
Ma = 8.00-10.12A ; 0.00< A<0.33
5.67 - 3.07A ; 0.33< A <0.77
331 ; 0.77< A <1.00
Where M is defined as follows for 256 QAM
MA = 8.00-10.12A ;0.00<A<0.25
5.50 ; 0.25< A <1.00
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Where

A = NRrs_aloc / Nre.

CEIL{Ma, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR € [3.0,354.0455.0556.0657.07.5
8.0]

The allowed MPR for transmission on an Scell in Band 46 within a component carrier of anominal channel bandwidth
of 10 MHz or 20 MHz isin accordance with 6.2.3-1 for L =5 (10 MHZz) and L = 10 (20 MHz) with L defined in Clause
8.1.4 of [6]. For all other possible values of the RIV defined in Clause 8.1.4 of [6] the allowed MPR is 2.5 dB for QPSK
modulation, 3 dB for 16QAM modulation and 4 dB for 64QAM modulation (256QAM is FFS).

For a power class 2 capable UE operating on Band 41, when an |E P-max as defined in [7] of 23 dBm or lower is
indicated in the cell or if the uplink/downlink configuration is O or 6, the requirements for power class 2 are not
applicable, and the corresponding requirements for a power class 3 UE shall apply

For UE Power Class 2 transmissions with non-contiguous resource allocation in single component carrier, the allowed
Maximum Power Reduction (MPR) for the maximum output power is not specified in this version of the specification.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

6.2.3A UE Maximum Output power for modulation / channel bandwidth for
CA

For inter-band carrier aggregation with one uplink component carrier assigned to one E-UTRA band, the requirements
in subclause 6.2.3 apply. For inter-band carrier aggregation with two uplink contiguous component carrier assigned to
one E-UTRA band the requirements specified in this clause for intra-band contiguous carrier aggregation apply for that
band.

For inter-band carrier aggregation with one component carrier per operating band and the uplink activein two E-UTRA
bands, the requirements in subclause 6.2.3 apply for each uplink component carrier.

For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output
power in Table 6.2.2A-1due to higher order modulation and contiguously aggregated transmit bandwidth configuration
(resource blocks) is specified in Table 6.2.3A-1. In case the modulation format is different on different component
carriers then the MPR is determined by the rules applied to higher order of those modulations.

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

Modulation CA bandwidth Class B and C / Smallest MPR

Component Carrier Transmission (dB)
Bandwidth Configuration

25RB 50 RB 75 RB 100 RB

QPSK >8and=< | >12and | >16and | > 18 and <1

25 <50 <75 <100
QPSK >25 > 50 >75 > 100 <2
16 QAM <8 <12 <16 <18 <1
16 QAM >8and< | >12and | >16and | > 18 and <2
25 =50 <75 <100
16 QAM > 25 > 50 >75 > 100 <3

64 QAM <8 and <l12and | <16and | =18 and <2
allocation | allocation | allocation | allocation
wholly wholly wholly wholly
contained | contained | contained | contained
within a within a within a within a
single CC | single CC | single CC | single CC
64 QAM >8or >12 or > 16 or > 18 or <3
allocation | allocation | allocation | allocation
extends extends extends extends
across across across across
two CC's | two CC's | two CC's | two CC's
256 QAM 21 <5
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Table 6.2.3A-2: Maximum Power Reduction (MPR) for Class 3

Modulation CA bandwidth Class D MPR (dB)
50 RB + 75 RB 50 RB + 100 75RB + 75 RB 75 RB + 100 100 RB + 100
+ 100RB RB + 100 RB + 100 RB RB + 100 RB RB + 100 RB
QPSK >12 and £ 50 >12 and < 50 >16and <75 >16and<75 | >18and <100 <1
QPSK >50and<125 | >50and<150 | >75and <150 | >75and <175 >100 and < <2
200
QPSK > 125 > 150 > 150 > 175 > 200 <3
16 QAM <12 <12 <16 <16 <18 <1
16 QAM >12 and < 50 >12 and < 50 >16 and <75 >16 and <75 > 18 and < 100 <2
16 QAM >50and <125 | >50and<150 | >75and<150 | >75and <175 > 100 and £ <3
200
16 QAM > 125 > 150 > 150 >175 > 200 £35
64 QAM < 12 allocation <12 and <16 and <16 and <18 and <2
wholly allocation allocation allocation allocation
contained wholly wholly wholly wholly
within a single contained contained contained contained
CcC within a single | within a single within a single within a single
CcC CcC CcC CcC
64 QAM > 12 allocation | > 12 allocation | > 16 allocation | > 16 allocation | > 18 allocation <3
wholly wholly wholly wholly wholly
contained contained contained contained contained
within a single within a single within a single within a single within a single
CCor CCor CCor CCor CCor
allocation allocation allocation allocation allocation
extends across | extends across | extends across | extends across | extends across
two CC'’s two CC'’s two CC’s two CC’s two CC'’s
64 QAM allocation allocation allocation allocation allocation <4.0
extends across | extends across | extends across | extends across | extends across
three CC’s three CC's three CC's three CC's three CC's
256 QAM 21 <55

For PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK modulation for
the corresponding transmission bandwidth.

For intra-band contiguous carrier aggregation bandwidth class C with non-contiguous resource allocation, the allowed
Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 is specified as follows

MPR = CEIL { min(MA, MIMS), 05}
Where M is defined as followsfor QPSK, 16 QAM and 64 QAM

Ma= 82 ;0<A<0.025
9.2-40A ; 0.025< A <0.05
8- 16A ;0.05 <A<0.25
4.83-3.33A ;0.25<A <04,
3.83-0.83A ;04<AL],

Where M is defined as follows for 256 QAM

MA= 82 :0<A<0.025

9.2-40A ; 0.025 <A <0.05
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8—16A ;0.06<A<0.16
55 ;016<A<1
and Mysis defined as follows
Mims = 4.5 ; Aivs < 1.5* BWchame _ca
6.0 ; 1.5* BWchamne_ca < Aims < BWehanne_ca/2 + Foos
Ma ; Aims > BWehame_ca/2 + Foos

For intra-band contiguous carrier aggregation bandwidth class B with non-contiguous resource allocation, the allowed
M aximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 is specified as follows

MPR = CEIL { M4, 0.5}
Where M, is defined as followsfor QPSK, 16 QAM and 64 QAM

Ma= 10.5-175A ;0<A<0.2
8.5-7.5A ;02<A<0.6
55-25A ;06<A<1

Where M is defined as follows for 256 QAM

Ma= 105-175A ;0<A<02
85-75A 102<A<04
55 ;04<A<1

Where
A = NRs_aloc / NRrs_agg.
Aims = maX( | Fc_agg — (3* Fagg alloc tow — 2* Fagg alloc nigh) |, | Fc_agg — (3* Fagg alloc nigh — 2* Fagg alloc 1ow) | )
Fc agg= (Fedge high + Fedge 1ow)/2

For intra-band contiguous carrier aggregation bandwidth class D with non-contiguous resource allocation, the allowed
Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.3A-2 is specified as follows

MPR = CEIL { min(MA, MIMS), 05}
Where M is defined as followsfor QPSK, 16 QAM and 64 QAM

Ma= 82 ;0<A<0.025
9.2-40A ;0.025 <A <0.05
8- 16A ;0.05 <A<0.25
4.0 ;025<A<1

Where M is defined as follows for 256 QAM

Ma = 8.2 :0<A<0.025
9.2 - 40A :0.025<A <0.05
8- 16A ;0.06<A<0.16
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55 :016<A<1
and M usis defined as follows
Mims = 4.5 ; Aims < 1.5 * BWehame ca
6.0 ; 1.5* BWchanna_ca < Aims < BWoehannei_ca/2 + Foos
Ma ; Aims > BWehame_ca/2 + Foos

CEIL{Ma, 0.5} meansrounding upwardsto closest 0.5dB, i.e. MPRe [3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5,
8.0, 8.5].

For intra-band non-contiguous carrier aggregation with one uplink carrier, the requirementsin subclause 6.2.3 apply.

For intra-band non-contiguous carrier aggregation with two uplink carriers MPR is specified for E-UTRA CA
configurations with a maximum possible Weap < 35 MHz; the allowed MPR is

MPR = CEIL {My, 0.5}
where My is defined as follows
Mn= -0125N+1825 ;2<N<50
-0.0333 N + 13.67 ; 50 <N <200

where N= Nre_aioc iSthe number of allocated resource blocks. Clause 6.2.3 does not apply in addition. E-UTRA CA
configurations with a maximum possible Wz, > 35 MHz and their corresponding MPR are intended to form part of a
later release.

For intra-band carrier aggregation, the MPR is evaluated per dot and given by the maximum val ue taken over the
transmission(s) on all component carriers within the dot; the maximum MPR over the two dotsis then applied for the
entire subframe.

For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two
contiguously aggregated carriers per band), the requirements specified in subclause 6.2.3 apply for the E-UTRA band
supporting one component carrier, and for the E-UTRA band supporting two contiguous component carriers the
requirements specified in subclause 6.2.3A apply.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5A apply.

6.2.3B UE maximum output power for modulation / channel bandwidth for
UL-MIMO

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the allowed Maximum Power
Reduction (MPR) for the maximum output power in Table 6.2.2B-1 is specified in Table 6.2.3-1. The requirements
shall be met with UL-MIMO configurations defined in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum
output power is measured as the sum of the maximum output power at each UE antenna connector.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5B apply.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.3 apply.

6.2.3D UE maximum output power for modulation / channel bandwidth for
ProSe

When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions

for E-UTRA ProSe operating bands specified in Table 5.5D-1, this subclause specifies the alowed Maximum Power

Reduction (MPR) power for ProSe physical channels and signals due to higher order modulation and transmit
bandwidth configuration (resource blocks).
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The allowed MPR for the maximum output power for ProSe physical channels PSDCH, PSCCH, PSSCH, and PSBCH
shall be as specified in subclause 6.2.3 for PUSCH for the corresponding modulation and transmission bandwidth.

The allowed MPR for the maximum output power for ProSe physica signal PSSS shall be as be as specified in
subclause 6.2.3 for PUSCH QPSK modulation for the corresponding transmission bandwidth.

The allowed MPR for the maximum output power for ProSe physical signal SSSSis specified in Table 6.2.3D-1.

For a power class 2 capable UE operating on Band 41, the corresponding requirements for a power class 3 UE apply
when an |E P-max as defined in [7] of 23 dBm or lower isindicated in the cell or if the uplink/downlink configuration is
Oor6.

Table 6.2.3D-1: Maximum Power Reduction (MPR) for SSSS for Power Class 1, 2 and 3

Channel bandwidth MPR for SSSS (dB)
1.4 MHz
3.0 MHz
5.0 MHz <4
10 MHz <4
15 MHz <4
20 MHz <4

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.2.3D apply for ProSe
transmission and the requirements in subclause 6.2.3 apply for uplink transmission.

6.2.3E UE maximum output power for modulation / channel bandwidth for
category M1 and M2
For category M1 UE Power Class 3 and 5, the allowed Maximum Power Reduction (MPR) for the maximum output

power specified in Table 6.2.2E-1 due to higher order modulation and transmit bandwidth configuration (resource
blocks) is specified in Tables 6.2.3E-1 and 6.2.3E-2 respectively.

For category M2 UE Power Class 3 and 5, the allowed Maximum Power Reduction (MPR) for the maximum output
power specified in Table 6.2.2E-1 due to higher order modulation and transmit bandwidth configuration (resource
blocks) is specified in Tables 6.2.3E-3 and Table 6.2.3E-4 respectively.

Table 6.2.3E-1: Maximum Power Reduction (MPR) for category M1 UE for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth (Nrg) MPR (dB)
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >2 >2 >1 >4 - - <1
QPSK >5 >5 - - - - <2
16 QAM <2 <2 >1 >3 - - <1
16QAM >2 >2 >3 >5 - - <2

Table 6.2.3E-2: Maximum Power Reduction (MPR) for category M1 for Power Class 5

Modulation Channel bandwidth / Transmission bandwidth (Nrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >2 >2 >3 >5 - - <1
QPSK >5 >5 - - - - <2
16 QAM <2 <2 >3 >5 ; - <1
16QAM >2 >2 >5 - - - <2
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Table 6.2.3E-3: Maximum Power Reduction (MPR) for category M2 UE for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth (Nrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >2 >2 >1 >4 > 16 > 18 <1
QPSK >5 >5 - - - - <2
16 QAM <2 <2 >1 >3 <16 <18 <1
16QAM >2 >2 >3 >5 > 16 > 18 <2

Table 6.2.3E-4: Maximum Power Reduction (MPR) for category M2 UE for Power Class 5

Modulation Channel bandwidth / Transmission bandwidth (Nrg) MPR (dB)
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >2 >2 >3 >5 > 16 > 18 <1
QPSK >5 >5 - - - - <2
16 QAM <2 <2 >3 >5 <16 <18 <1
16QAM >2 >2 >5 - > 16 > 18 <2

For PRACH, PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK
modulation for the corresponding transmission bandwidth.

For each subframe, the MPR is evaluated per dot and given by the maximum value taken over the transmission(s)
within the slot; the maximum MPR over the two slotsis then applied for the entire subframe.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.
No other MPR requirement than those specified in tables 6.2.3E-1 and Table 6.2.3E-2 appliesto category M1 and those
specified in tables 6.2.3E-3 and Table 6.2.3E-4 applies to category M2 UE.

6.2.3F UE maximum output power for modulation / channel bandwidth for
category NB1 and NB2

For UE category NB1 and NB2 power class 3 and 5 the allowed Maximum Power Reduction (MPR) for the maximum
output power given in Table 6.2.2F-1 is specified in Table 6.2.3F-1.

Table 6.2.3F-1: Maximum Power Reduction (MPR) for UE category NB1 and NB2 Power Class 3 and 5

Modulation QPSK
Tone positions for 3 Tones allocation 0-2 3-5and 6-8 9-11
MPR <0.5dB 0dB <0.5dB
Tone positions for 6 Tones allocation 0-5and 6-11
MPR <1dB <1dB
Tone positions for 12 Tones allocation 0-11
MPR <2dB

For UE category NB1 and NB2 power class 6 the allowed Maximum Power Reduction (MPR) for the maximum output
power givenin Table 6.2.2F-1 is specified in Table 6.2.3F-2.
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Table 6.2.3F-2: Maximum Power Reduction (MPR) for UE category NB1 and NB2 Power Class 6

Modulation QPSK
MPR for 3 Tones allocation <0.5dB
MPR for 6 Tones allocation <1dB
MPR for 12 Tones allocation <1.5dB

For the UE maximum output power modified by MPR, the power limits specified in sub-clause 6.2.5F apply.

6.2.3G UE maximum output power for modulation / channel bandwidth for
V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA V2X operating bands specified in Table 5.5G-1, this subclause specifies the allowed Maximum Power
Reduction (MPR) power for V2X physical channels and signals due to PSCCH and PSSCH simultaneous transmission.

6.2.3G.1 MPR for Power class 3 V2X UE

For contiguous alocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output
power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.3G.1-1 for power class 3.

Table 6.2.3G.1-1: Maximum Power Reduction (MPR) for power class 3 V2X Communication
(Contiguous PSCCH and PSSCH transmission)

Modulation Channel bandwidth / Transmission bandwidth (Nrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK <15
16 QAM <2

For non-contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum
output power for V2X physical channels PSCCH and PSSCH shall be as specified as follows

MPR = CEIL {Ma, 0.5}
Where M is defined as follows
Ma= 45 ;0.00<A<0.2
5.5-5.833A ;0.2< A <0.6
20 ; 0.6< A <1.00
Where
A = NRrs_aloc / Nra.
CEIL{Ma, 0.5} means rounding upwards to closest 0.5dB.

The allowed MPR for the maximum output power for V2X physical channels PSBCH and PSSS shall be as specified in
subclause 6.2.3 for the corresponding modulation and transmission bandwidth.

The allowed MPR for the maximum output power for V2X physical signal SSSSis specified in Table 6.2.3D-1.

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the allowed M PR requirements in subclause 6.2.3G apply for
V2X PSSCH and PSCCH transmission. The alowed MPR requirements in subclause 6.2.3 D apply for other V2X
sidelink transmission (PSBCH/PSSS/SSSS). The MPR requirements in subclause 6.2.3 apply for uplink transmission.

For intra-band contiguous multi-carrier operation the allowed Maximum Power Reduction (MPR) for the maximum
output power in Table 6.2.2G.1-2 due to higher order modulation is specified in Table 6.2.3G.1-2. In case the
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modulation format is different on different component carriers then the MPR is determined by the rules applied to
higher order of those modulations.

Table 6.2.3G.1-2: Maximum Power Reduction (MPR) for Power Class 3

Modulation | 50RB + | 50RB + | 100RB + | MPR
50 RB 100RB | 100RB | (dB)
QPSK - N/A N/A <[3]
16 QAM - N/A N/A <[3]

6.2.3G.2 MPR for Power class 2 V2X UE

For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output
power for V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.3G.2-1 for power class 2.

Table 6.2.3G.2-1: Maximum Power Reduction (MPR) for power class 2 V2X Communication
(Contiguous PSCCH and PSSCH transmission)

Modulation Channel bandwidth / Transmission bandwidth (Nrs) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK <2
16 QAM <25

For non-contiguous alocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum
output power for V2X physical channels PSCCH and PSSCH shall be as specified as follows:

MPR = CEIL {Ma, 0.5}

Where M is defined as follows

For 10MHz channel bandwidth Ma =45 :0.0<A<0.2
8.5-20.0A ;0.2<A <03
25 ; 0.3< A<1.00
For 20MHz channel bandwidth Ma =9.0 ;0.0<A <01

12.0-30.0A ;0.1<A<0.3
3.0 ; 0.3< A <1.00
Where
A = NRs_aloc / Nra.

CEIL{Ma, 0.5} means rounding upwards to closest 0.5dB.

6.2.4 UE maximum output power with additional requirements

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall
also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional
Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated
otherwise, an A-MPR of 0 dB shall be used.

For UE Power Class 1, 2 and 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 along
with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR val ues specified
below in Table 6.2.4.-1 to 6.2.4-15 are in addition to the allowed MPR requirements specified in subclause 6.2.3.
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Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (subclause) bandwidth | Blocks (Nrs)
value (MHz)
NS_01 6.6.2.1.1 Table 5.5-1 1'4'12' 2’010' Table 5.6-1 N/A
3 >5 <1
5 >6 <1
NS_03 6.6.22.1 23;54’%2’ ég' %g 10 6 <1
AR 15 >8 <1
20 >10 <1
NS_04 6.6.2.2.2, a1 5,10,15,20 | Table 6.2.4-4, Table 6.2.4-4a
— 6.6.3.3.19 P e -
10,15,20 220 <1 (NOTE)
1 o (NOTE1) =
NS_05 6.6.3.3.1 15, 20 Table 6.2.4-18 (NOTE2)
10,15,20 250 | <1(NOTE1)
65 (NOTE 3) 15.20 Table 6.2.4-18 (NOTE 2)
NS _06 6.6.2.2.3 12,13, 14, 17 1.4,3,5,10 | Table5.6-1 | N/A
6.6.2.2.3
NS_07 6.6.332 13 10 Table 6.2.4-2
NS 08 6.6.3.3.3 19 10, 15 > 44 <3
> 40 <1
NS_09 6.6.3.3.4 21 10, 15 S -
NS 10 20 15, 20 Table 6.2.4-3
6.6.2.2.1 1.4, 3,5, 10,
NS_11 6.6.5.3.13 23 15, 20 Table 6.2.4-5
NS_12 6.6.3.3.5 26 14,3510 Table 6.2.4-6
NS 13 6.6.3.3.6 26 5 Table 6.2.4-7
NS 14 6.6.3.3.7 26 10, 15 Table 6.2.4-8
1.4, 3,5, 10, Table 6.2.4-9
NS_15 66338 26 15 Table 6.2.4-10
Table 6.2.4-11, Table 6.2.4-12,
NS_16 6.6.3.3.9 27 3,5,10 Table 6.2.4-13
NS 17 6.6.3.3.10 28 5,10 Table 5.6-1 N/A
NS_18 6.6.3.3.11 28 > 22 =1
— 10, 15, 20 >1 <4
NS 19 6.6.3.3.12 44 10, 15, 20 Table 6.2.4-14
6.2.2
NS_20 6.6.2.2.1 23 5,10, 15, 20 Table 6.2.4-15
6.6.3.3.14
NS_21 6.6.2.2.1 30 5,10 Table 6.2.4-16
6.6.3.3.15
NS 22 6.6.3.3.16 42,43 5,10, 15, 20 Table 6.2.4-17
NS 23 6.6.3.3.17 42,43 5,10, 15, 20 N/A
NS 24 6.6.3.3.20 65 (NOTE 4) 5,10, 15, 20 Table 6.2.4-19
NS 25 6.6.3.3.21 65 (NOTE 4) 5,10, 15, 20 Table 6.2.4-20
NS 26 6.6.3.3.22 68 10, 15 Table 6.2.4-21
6.6.2.2.5,
NS_27 6.6.33.93 48 5, 10, 15, 20 Table 6.2.4-22
6.2.2A,
NS_28 6.6.2.2.6 46 (NOTE 5) 20 Table 6.2.4-23
6.6.3.3.24
6.2.2A,
NS_29 6.6.2.3.1a, 46 (NOTE 5) 20 Table 6.2.4-24
6.6.3.3.25
6.2.2A,
NS_30 6.6.33.96 46 (NOTE 5) 20 Table 6.2.4-25
6.2.2A,
NS_31 6.6.3 357 46 (NOTE 5) 20 Table 6.2.4-26
NS 32 - - - - -
NS 36 6.6.3.3.28 68 5,10, 15 Table 6.2.4-27
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NS 56 | 6.6.3335 | 24 | 5,10 | Table 6.2.4-34a

NOTE 1: Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth
frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz +
the channel BW assigned, where channel BW is as defined in subclause 5.6. A-MPR for
operations below this frequency is not covered in this version of specifications except for
the channel assignments in NOTE2 as the emissions requirement in 6.6.3.3.1 may not be
met. For 10MHz channel bandwidth whose carrier frequency is larger than or equal to
1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal
to 1947.5 MHz, no A-MPR applies.

NOTE 2: Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930
MHz for 20MHz channel bandwidth case.

NOTE 3: Applicable when the E-UTRA carrier is within 1920-1980 MHz.

NOTE 4: Applicable when the upper edge of the channel bandwidth frequency is greater than
1980MHz.

NOTE 5: Applicable only for an LAA Scell configured in Band 46.

Table 6.2.4-2: A-MPR for "NS_07"

Parameters Region A Region B Region C
RBstart 0-12 13-18 19-42 43— 49
Lers [RBS] 68 | 1'93an >8 >18 <2
A-MPR [dB] <8 <12 <12 <6 <3

NOTE 1; RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2; Lcrs is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a
per slot basis.

NOTE 4; For intra-subframe frequency hopping between two regions, the larger A-MPR value of
the two regions may be applied for both slots in the subframe.

Table 6.2.4-3: A-MPR for "NS_10"

bandCV\?izrtlr? ?ll\/IHz] Parameters Region A
RBstart 0-10
15 Lcre [RBS] 1-20
A-MPR [dB] =
RBstart 0-15
20 Lcre [RBS] 1-20
A-MPR [dB] —c

NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2: Lcres is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping which intersects Region A, notes 1 and 2 apply
on a per slot basis

NOTE 4: For intra-subframe frequency hopping which intersect Region A, the larger A-MPR
value may be applied for both slots in the subframe
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Table 6.2.4-4: A-MPR requirements for "NS_04" for Power Class 3 UE

Channel

bandwidth Parameters
[MHZz]

5 Fc [MHZ] < 2500.5 > 2500.5
RBstart 0-8 9-24 0-24
Lcrs [RBs] >0 >0 >0
A-MPR [dB] <2 0 0

10 Fc [MHz] < 2504 > 2504
RBstart 0-8 9-35 36 - 49 0-49
Lcre [RBS] <15 > 15 and < 25 225 N/A >0 >0
RBstart + Lcre N/A N/A N/A 245 N/A N/A
[RBs]
A-MPR [dB] <3 <1 <2 <1 0 0

15 Fc [MHZ] <2510.8 > 2510.8
RBstart 0-13 14 -59 60 — 74 0-74
Lcre [RBS] <18o0r=36 > 18 and < 36 N/A >0 >0
RBstart + Lcrs N/A N/A 262 N/A N/A
[RBs]
A-MPR [dB] <3 <1 <1 0 0

20 Fc [MHz] <25175 >2517.5
RBstart 0-22 23 -76 77-99 0-99
Lcre [RBS] <18 o0r=40 > 18 and < 40 N/A >0 >0
RBstart + Lcrs N/A N/A = 86 N/A N/A
[RBs]
A-MPR [dB] <3 <1 <1 0 0

NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2: Lcres is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for
both slots in the subframe
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Table 6.2.4-4a: A-MPR requirements for "NS_04" for Power Class 2 UE

Channel Parameters
bandwidth
[MHZz]

5 Fc [MHz] < 2500.5 > 2500.5
RBstart 0-8 9-24 0-24
Lcre [RBS] >0 >0 >0
A-MPR [dB] <3 0 0

10 Fc [MHz] <2504 > 2504
RBstart 0-8 9-35 36 - 49 0-49
Lcre [RBS] <15 > 15 and < 25 225 N/A >0 >0
RBstart + Lcrs N/A N/A N/A 245 N/A N/A
[RBs]
A-MPR [dB] <5 <2 <3 <1 0 0

15 Fc [MHZ] < 2510.8 > 2510.8
RBstart 0-13 14 - 59 60 — 74 0-74
Lcre [RBS] <18 > 18 and < 36 236 N/A >0 >0
RBstart + Lcrs N/A N/A N/A 262 N/A N/A
[RBs]
A-MPR [dB] <5 <2 <4 <3 0 0

20 Fc [MHZ] <2517.5 > 2517.5
RBstart 0-22 23 -76 77 — 99 0-99
Lcre [RBS] <18 > 18 and < 40 240 N/A >0 >0
RBstart + Lcre N/A N/A N/A 2 86 N/A N/A
[RBs]
A-MPR [dB] <5 <2 <4 <3 0 0

NOTE 1. RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2: Lcres is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for
both slots in the subframe

For a power class 2 capable UE operating in Band 41, A-MPR according to Table 6.2.4-4 for power class 3 is allowed
when an |E P-max as defined in [7] of 23 dBm or lower isindicated in the cell or if the uplink/downlink configurationis
Oor6.
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Table 6.2.4-5: A-MPR for "NS_11"

Channel Parameters
Bandwidth
[MHZz]

Fc [MHZ] <2004 22004

3 Lcre [RBs] 1-15 >5
A-MPR [dB] <5 <1
Fc [MHz] <2004 2004 < Fc <2007 22007

5 Lcre [RBS] 1-25 1-6& 8-12 >6

15-25

A-MPR [dB] <7 <4 0 <1
Fc [MHZ] 2005 < Fc <2015 2015
RBstart 0-49 0-49

10 Loro [RBS] 150 150
A-MPR [dB] <12 0
Fc [MHz] <2012.5
RBstart 0-4 5-21 22-56 57-74
Lcre [RBS] 21 7-50 | 0-6&250 | <25 | >25 >0
A-MPR [dB] <15 <7 <10 0 <6 <15

15 Fc [MHz] 20125
RBstart 0-12 13-39 40-65 66-74

2 (69 —

Lcre [RBS] 21 230 <30 RBaar) 21
A-MPR [dB] <10 <6 0 <2 <6.5
Fc [MHZz] 2010
RBstart 0-12 13-29 30-68 69-99

20 Lere [RBs] 21 | 1060 | 2% | 104 | 225 | =21

>60
A-MPR [dB] <15 <7 <10 0 <7 <15
Table 6.2.4-6: A-MPR for "NS_12"
Channel
bandwidth Parameters Region A Region B
[MHZ]

RBstart 0 1-2

1.4 Lcre [RBS] <3 24 24
A-MPR [dB] <3 <6 <3
RBstart 0-3 4-5

3 Lcre [RBS] 1-15 29
A-MPR [dB] <4 <3
RBstart 0-6 0-9

5 Lcre [RBS] <8 29
A-MPR [dB] <5 <3
RBstart 0-15 0-22

10 Lcre [RBS] <18 220
A-MPR [dB] <4 <2
RBstart 0-30 0-30

15 Lcre [RBS] <30 232
A-MPR [dB] <4 <3
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Table 6.2.4-7: A-MPR for "NS_13"

Channel
bandwidth Parameters Region A
[MHZz]
RBstart 0-2
5 Lcre [RBS] <5 218
A-MPR [dB] <3 <2
Table 6.2.4-8: A-MPR for "NS_14"
Channel
bandwidth Parameters Region A
[MHZ]
RBstart O
10 Lcrs [RBS] <5 =50
A-MPR [dB] <3 <1
RBstart 58
15 Lcrs [RBS] <16 250
A-MPR [dB] <3 <1

Table 6.2.4-9: A-MPR for "NS_15" for E-UTRA highest channel edge > 845 MHz and < 849 MHz

Channel Parameters Region A Region B Region C
bandwidth
[MHZz]

1.4 RBend [RB] 4-5
' A-MPR [dB] <3

RBend [RB] 0-1 8-12 13-14
3 Lcrs [RB] <2 28 >0
A-MPR [dB] <4 <4 <9

RBend [RB] 0-4 12-19 20-24
5 Lcre [RB] <2 =8 >0
A-MPR [dB] <4 <5 <9

RBend [RB] 0-12 23-36 37-49
10 Lcre [RB] <2 215 >0
A-MPR [dB] <4 <6 <9

RBend [RB] 0-20 26-53 54-74
15 Lcre [RB] <2 220 >0
A-MPR [dB] <4 <5 <9

Table 6.2.4-10: A-MPR for "NS_15" for E-UTRA highest channel edge < 845 MHz

Channel Parameters Region A Region B Region C
bandwidth
[MHZz]

RBend [RB] 19-24

5 Lcrs [RB] 218
A-MPR [dB] <2
RBend [RB] 0-4 29-44 45-49

10 Lcrs [RB] <2 224 >0
A-MPR [dB] <4 <4 <9
RBend [RB] 0-12 44-61 62-74

15 Lcrs [RB] <2 220 >0
A-MPR [dB] <4 <5 <9
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Table 6.2.4-11: A-MPR for "NS_16" with channel lower edge at 2807 MHz and <808.5 MHz

Channel
bandwidth Parameter Region A Region B Region C Region D Region E
[MHZz]
RBstart 0 1-2
3 MHz Lcre [RBS] 212 12
A-MPR [dB] <2 <1
RBstart 0-1 2 2-9 2-5
5 MHz Lcrs [RBS] 1-25 12 15-18 20
A-MPR [dB] <5 <1 <2 <3
RBstart 0-8 0-14 15-20 15-24
10 MHz Lcre [RBS] 1-12 15-20 224 230 24-27
A-MPR [dB] <5 <3 <7 <3 <1

Table 6.2.4-12: A-MPR for "NS_16" with channel lower edge at 2808.5 MHz and <812 MHz

Channel
bandwidth Parameter Region A Region B Region C Region D Region E
[MHZ]
RBstart 0 0-1 1-5
5 MHz Lcre [RBS] 16-20 224 16-20
A-MPR [dB] <2 <3 <1
RBstart 0-6 0-10 0-14 11-20
10 MHz Lcrs [RBS] 1-12 15-20 24-32 236 24-32
A-MPR [dB] <5 <2 <4 <5 <1
Table 6.2.4-13: A-MPR for "NS_16" with channel lower edge at 2812 MHz
Channel
bandwidth Parameter Region A Region B Region C Region D
[MHZ]
RBstart 0-9 0 1-14 0-5
10 MHz Lcre [RBS] 27-32 36-40 36-40 245
A-MPR [dB] <1 2 <1 <3

Table 6.2.4-14: A-MPR for "NS_19"

Channel
bandwidth Parameters Region A Region B
[MHZz]

RBstart 0-6

10 Lcre [RBS] =40
A-MPR [dB] <1
RBstart 0-6 7-20

15 Lcre [RBS] <18 236 242
A-MPR [dB] <2 <3 <2
RBstart 0-14 15-30

20 Lcre [RBS] <40 245 250
A-MPR [dB] <2 <3 <2
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Table 6.2.4-15: A-MPR for "NS_20"

Channel Parameters
Bandwidth
[MHZz]
Fc [MHz] <2007.5 2007.5 £ Fc <2012.5 2012.5 < Fc <2017.5
5 RBstart <24 0-3 4-6 <24
Lcre [RBS] >0 15-19 =20 218 1-25
A-MPR [dB] <17 <1 <4 <2 <0
Fc [MHz] 2005
RBstart 0-25 26-34 35-49
Lcre [RBS] >0 8-15 >15 >0
10 A-MPR [dB] <16 <2 <5 <6
Fc [MHz] 2015
RBstart 0-5 6-10
Lcre [RBS] 232 240
A-MPR [dB] <4 <2
Fc [MHz] 2012.5
15 RBstart 0-14 15-24 25-39 61-74
Lcre [RBS] 1-9 & 40-75 10-39 24-29 =30 =36 <6
A-MPR [dB] <11 <6 <1 <7 <5 <6
Fc [MHz] 2010
20 RBstart 0-21 22-31 32-38 39-49 50-68 69-99
Lcre [RBS] >0 1-9&31-75 | 10-30 215 224 225 >0
A-MPR [dB] <17 <12 <6 <9 <7 <5 <16
NOTE 1: When NS_20 is signaled the minimum requirements for the 10 MHz bandwidth are specified for E-UTRA
UL carrier center frequencies of 2005 MHz or 2015 MHz.
NOTE 2: When NS_20 is signaled the minimum requirements for the 15 MHz channel bandwidth are specified for
E-UTRA UL carrier center frequency of 2012.5 MHz.
Table 6.2.4-16: A-MPR for "NS_21"
Channel
Bandwidth Parameters Region A Region B
[MHZz]
RBstart 0-6 0-6 N/A N/A
10 RBend N/A N/A 43 -49 43 -49
Lcrs [RBS] 1-2 3-12,32-50 1-2 3-12,32-50
A-MPR [dB] <4 <3 <4 <3
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Table 6.2.4-17: A-MPR for "NS_22"

Channel Parameters Region A Region B Region C Region D
bandwidth [MHZz]
5 No A-MPR is needed for 5 MHz channel bandwidth
10 RBstart 0-13 0-17 <6 212
Lcre [RBS] > 36 33-36 <32 <32
RBstart + LCRB N/A N/A N/A 244
[RBs]
A-MPR [dB] <4 <3 <3 <3
15 RBstart 0-24 0-38 <14 223
Lcre [RBS] > 50 37-50 <36 <36
RBstart + LCRB =59
[RBs] N/A N/A N/A
A-MPR [dB] <5 <4 <3 <3
20 RBstart 0-35 0-51 <21 =31
Lcrs [RBS] > 64 49-64 <48 <48
RBstart + LCRB 279
[RBS] N/A N/A N/A
A-MPR [dB] <5 <4 <3 <3
NOTE 1; RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2; Lcres is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4; For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may

be applied for both slots in the subframe.

Table 6.2.4-18: A-MPR for "NS_05"

Channel Parameters
Bandwidth [MHz]

Fc [MHZ] 1932.5
RBsar 0-7 8- 66 67-74

15 Lcrs [RBS] 21 <30 31-54 >54 <6 >6
A-MPR [dB] <11 0 <3 <5 <5 <1
Fc [MHZ] 1930
RBsrt 0-23 24-75 76-99

20 Lcrs [RBS] 21 | <24 | 25-40 | 41-50 | >50 | <6 | >6
A-MPR [dB] <11 0 <3 <5 <10 | s5 | =1

Table 6.2.4-18E: A-MPR requirements for "NS_05" for Cat-M2 power class 3 UE

BW [MHZz] 20
Fc [MHz] 1930
(NBindex,RBstart) (0,<6) (0,<6) (1,<6) (2,<6) (2,<6)
Lcrs 9,12 215 215 18 24
A-MPR [dB] <1 <4 <3 <1 <2
NOTE 1: NBindex is the narrowband index that is defined in 6.2.7 in [4]. The resource block assignment is defined
within the narrowband as defined in 5.3.3.1.12 and 5.3.3.1.13 in [5].
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Channel
Bandwidth Parameters
[MHZz]
Fc [MHz] Fc > [1987.5]
RBstart 0-24
> Lcre [RBS] 0-24

A-MPR [dB] <10
Fc [MHz] 1975 < Fc £ 1985 1985<Fc=<1995 | Fc>1995
RBstart 0-1 2-14 15-26 36-49 0-49 0-49

10 Lcre [RBS] >10 =35 N/A <2 >11 0-49 0-49
RBend N/A N/A > 48 N/A N/A N/A N/A
A-MPR [dB] <2 <2 1 <3 <1 <9 <17
Fc [MHz] 1972.5 < Fc £1987.5 Fc > 19875
RBstart 0-11 12-74 0-74

15 Lcre [RBS] <45 > 45 >3 0-74
RBend N/A N/A 245 N/A
A-MPR [dB] <2 <8 <7 <17
Fc [MHZz] Fc > 1970

20 RBstart 0-99
Lcre [RBS] 0-99
A-MPR [dB] <17

Table 6.2.4-20: A-MPR for "NS_25"
Channel
Bandwidth Parameters
[MHZz]

Fc [MHz] Fc > [1997.5]
RBstart 0-9 10-24

5 Lcre [RBS] >12 N/A
RBend N/A =22
A-MPR [dB] <5 <
Fc [MHz] 1975 < Fc £ 1985 1985 < Fc £ 1995 Fc > 1995
RBstart 0-1 2-49 0 1-18 19-49 0-6 7-15 16-49

10 Lcre [RBS] >10 N/A <25 > 25 > 25 N/A N/A > 20 N/A
RBend N/A > 48 N/A N/A N/A >42 N/A N/A > 35
A-MPR [dB] <1 <1 <1 <5 <5 <1 <10 <7 <11
Fc [MHZz] 1972.5 < Fc £1987.5 Fc >1987.5
RBstart 0-4 5-30 31-62 63-74 0-74

15 Lcre [RBS] 215 245 N/A N/A 0-74
RBend N/A N/A >71 N/A N/A
A-MPR [dB] <4 <3 <1 <1 <13
Fc [MHz] 1970 < Fc 1990 Fc > 1990
RBstart 0-13 14 - 40 41 -99 0-99

20 Lcre [RBS] N/A 232 N/A 0-99
RBend N/A N/A >72 N/A
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| AMPR [dB] | <11 <11 <13 | <13
Table 6.2.4-21: A-MPR for "NS_26"
Bandwidth (MHz) RBstart L crb A-MPR
10 0-10 =1 <1
15 0-17 21 <1

Table 6.2.4-22: A-MPR for "NS_27"

Parameters
Cha”“?kﬂ%i?dw'dth RBsat | RBend | Lcrs | A-MPR
0-6
< <
5 s 7] S18 <4dB
>0 260 <2dB
0-12
< <
o5 520 <4dB
20 13-15
< <
84-86 | 3 =1dB
>0 =60 <3dB

Table 6.2.4-23: A-MPR for "NS_28"

Parameters
Channel Carrier centre frequency (Fc) Uplink resource A-MPR
Bandwidth [MHz] allocation [dB]
[MHZz]

5160 = Fc <5179.8 L =10 (RIV =19) 9

5320.2 < Fc £5340
5480 < Fc < 5499.8 Any other RIV °
20 L =10 (RIV =19) 9
5680.2 < Fc £ 5715 Any other RIV 8
5179.8 < Fc £5320.2 L =10 (RIV =19) 2
5499.8 = Fc = 5680.2 Any other RIV 2

NOTE 1: The carrier centre frequencies and corresponding EARFCN allowed for operation
in Band 46 are specified in [12]. The uplink resource allocation is defined in
Clause 8.1.4 of [6].

Table 6.2.4-24: A-MPR for "NS_29"

Parameters
Channel Carrier centre frequency (Fc) Uplink resource A-MPR
Bandwidth [MHZz] allocation [dB]
[MHZ]
20 5179.8 < Fc £5320.2 L =10 (RIV =19) 2
5499.8 = Fc =5700.2 Any other RIV 1

Clause 8.1.4 of [6].

NOTE 1: The carrier centre frequencies and corresponding EARFCN allowed for operation
in Band 46 are specified in [12]. The uplink resource allocation is defined in
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Table 6.2.4-25: A-MPR for "NS_30"

Parameters
Channel Carrier centre frequency (Fc) Uplink resource A-MPR
Bandwidth [MHz] allocation [dB]
[MHZz]

5160 < Fc <5179.8 L =10 (RIV=19) 15

5320.2 < Fc £5340 Any other RIV 16

5179.8 = Fc <5199.8 L =10 (RIV =19) 3

5300.2 < Fc £5320.2 Any other RIV 3

L =10 (RIV =19) 11

<
20 5480 = Fc < 5499.8 Any other RIV 11
L =10 (RIV = 19) 6
<

5680.2 < Fc <5715 Any other RIV 6

5199.8 < F¢ £5300.2 L =10 (RIV=19) 1
5499.8 < Fc £5680.2 Any other RIV N/A

NOTE 1: The carrier centre frequencies and corresponding EARFCN allowed for operation
in Band 46 are specified in [12]. The uplink resource allocation is defined in
Clause 8.1.4 of [6]. The uplink resource allocation is defined in Clause 8.1.4 of [6].

Table 6.2.4-26: A-MPR for "NS_31"

Channel Carrier centre frequency (Fc) Uplink resource A-MPR
Bandwidth [MHz] allocation [dB]
[MHZz]
L =10 (RIV = 19) 7
< <

5160 = Fe = 5240 Any other RIV 7
5260 < Fc < 5279.8 L =10 (RIV=19) 6
5320.2 < Fc £5340 6

5480 < Fc < 5499.8 Any other RIV
20 5680.2 < Fc £5715 L =10 (RIV=19) 6
5805.2 < Fc 5840 Any other RIV 6
L = 10 (RIV = 19) 6

<

5735 < Fc<5764.8 Any other RIV 6
5279.8 < Fc £5320.2 L =10 (RIV=19) 2
5499.8 < Fc < 5680.2 1

5764.8 < Fc < 5805.2 Any other RIV

NOTE 1: The carrier centre frequencies and corresponding EARFCN allowed for operation
in Band 46 are specified in [12]. The uplink resource allocation is defined in
Clause 8.1.4 of [6].

Table 6.2.4-27: A-MPR for “NS_36"

Channel
Bandwidth Parameters
[MHZz]
Fc [MHZz] 700.5<Fc <7055
5 MHZ RBstart 0 1-4
Lcre [RBS] 1 215 215 24
A-MPR [dB] <2 <4 <1 <3
Fc [MHZz] 703 < Fc <708
RBstart 0-8 9-12 13-39 40 - 43
10 MHz
Lcre [RBS] >0 >12 > 16 >0
A-MPR [dB] <10 <8 <6 <6
Fc [MHz] Fc = 705.5
15 MHz RBstart 0-16 17 - 23 24 - 56 57 - 60
Lcre [RBS] >0 >12 > 20 <6
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A-MPR [dB] | =10 <9 <7 | <6

NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2: LCRB is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

NOTE 4: For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may
be applied for both slots in the subframe.

Table 6.2.4-28: Void
Table 6.2.4-29: Void
Table 6.2.4-30a: Void
Table 6.2.4-30b: Void
Table 6.2.4-31: Void
Table 6.2.4-32: Void
Table 6.2.4-32a: Void
Table 6.2.4-32b: Void
Table 6.2.4-33: Void
Table 6.2.4-34: Void

Table 6.2.4-34a: A-MPR for "NS_56

Channel bandwidth confined to 1627.5- 1637.5MHz
Carrier
centre . . . . . . .
Channel frequenc Parameter | Region | Region | Region | Region | Region | Region | Region
bandwidth ‘EFC) y s A B C D E F G
(MHz)
RBstart <8 <8 N/A N/A N/A N/A N/A
1630.0, Lcre [RBS] <8 >8 N/A N/A N/A N/A N/A
1630.3 A-MPR
5 MHz [dB] 8 2 N/A N/A N/A N/A N/A
1635.0
1649.0 No A-MPR needed
1654.0
RBstart <5 <18 <18 235 > 35 >40 >40
4 A-MPR
[dB] 7 5 7 4 2 5 3
1651.5 No A-MPR needed

For PRACH, PUCCH and SRS transmissions, the allowed A-MPR is according to that specified for PUSCH QPSK
modulation for the corresponding transmission bandwidth.

For each subframe, the A-MPR is evaluated per slot and given by the maximum value taken over the transmission(s)
within the slot; the maximum A-MPR over the two slots is then applied for the entire subframe.

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5 apply.
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6.2.4A UE maximum output power with additional requirements for CA

Additional ACLR, spectrum emission and spurious emission requirements for carrier aggregation can be signalled by
the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet
these additional requirements, Additional Maximum Power Reduction (A-MPR) is alowed for the CA Power Class as
specified in Table 6.2.2A-1.

If for intra-band carrier aggregation the UE is configured for transmissions on a single serving cell, then subclauses
6.2.3 and 6.2 4 apply with the Network Signaling value indicated by the field additional SpectrumEmission.

For intra-band contiguous aggregation with the UE configured for transmissions on two serving cells, the maximum
output power reduction specified in Table 6.2.4A-1 is allowed for al serving cells of the applicable uplink CA
configurations according to the CA network signalling value indicated by the field additional SpectrumEmissionSCel |-
r10. Then clause 6.2.3A does not apply, i.e. the carrier aggregation MPR = 0dB, unless the value indicated is

CA_NS 31. For uplink 64 QAM and 256 QAM, the applied maximum output power reduction is obtained by taking the
maximum value of MPR requirements specified in Table 6.2.3A-1 and A-MPR requirements specified in Table 6.2.4A-
1

Table 6.2.4A-1: Additional Maximum Power Reduction (A-MPR) for intra-band contiguous CA

CA Network Signalling Requirements Uplink CA Configuration A-MPR [dB]
value (subclause) (subclause)
CA_NS 01 6.6.3.3A.1 CA_1C 6.2.4A.1
CA_NS_02 6.6.3.3A.2 CA_1C 6.2.4A.2
CA_NS_03 6.6.3.3A.3 CA_1C 6.2.4A.3
CA_NS 04 6.6.2.2A.1, 6.6.3.3A.8 CA_41C 6.2.4A.4
CA_NS 05 6.6.3.3A.4 CA_38C 6.2.4A.5
CA_NS 06 6.6.3.3A.5 CA_7C 6.2.4A.6
CA_NS_07 6.6.3.3A.6 CA _39C 6.2.4A.7
CA_NS_08 6.6.3.3A.7 CA_42C 6.2.4A.8
CA_NS_31 NOTE 1 Table 5.6A.1-1 (NOTE 1) N/A
CA NS 32 Reserved
NOTE 1: Applicable for uplink CA configurations listed in Table 5.6A.1-1 for which none of the additional
requirements in subclauses 6.6.2.2A or 6.6.3.3A apply.
NOTE 2: The index of the sequence CA_NS corresponds to the value of additionalSpectrumEmissionSCell-
rio.

If for intra-band non-contigous carrier aggregation the UE is configured for transmissions on a single serving cell, then
subclauses 6.2.3 and 6.2 4 apply with the Network Signaling value indicated by the field additional SpectrumEmission.

For intra-band non-contiguous carrier aggregation with the UE configured for transmissions on two serving cells, the
maximum output power reduction specified in Table 6.2.4A-2 is allowed for all serving cells of the applicable uplink
CA configurations according to the CA network signalling value indicated by the field

additional SpectrumEmissionSCell-r10. MPR as specified in subclause 6.2.3A is not allowed in addition, unless A-MPR
isN/A.
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Table 6.2.4A-2: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA

CA Network Additional requirements for sub-blocks Uplink CA A-MPR for sub-blocks in order
Signalling value in order of increasing uplink carrier Configuration of increasing uplink carrier
frequency frequency
Requirements Requirements A-MPR [dB]
(subclause) (subclause) (subclause)
6.6.2.2.1 6.6.2.2.1
CA_NC_NS 01 (NS_03) (NS_03) CA_4A-4A N/A
Table 5.6A.1-3
CA_NC_NS_31 NOTE 1 NOTE 1 (NOTE 1) N/A
CA_NC_NS 32 Reserved

NOTE 1: Applicable for uplink CA configurations listed in Table 5.6A.1-3 for which the additional requirements in
subclause 6.6.2.1.1 (indicated by NS_01) applies in each sub-block.
NOTE 2: The index of the sequence CA_NC_NS corresponds to the value of additionalSpectrumEmissionSCell-r10.

If for inter-band carrier aggregation the UE is configured for transmissions on a single serving cell, then subclauses
6.2.3 and 6.2 4 apply with the Network Signaling value indicated by the field additional SpectrumEmission.

For inter-band carrier aggregation with the UE configured for transmissions on two serving cells the maximum output
power reduction specified in Table 6.2.4-1 is allowed for each serving cell of the applicable uplink CA configuration
according to the Network Signaling value indicated by the field additional SorectrumEmission for the PCC and the CA
network signalling value indicated by the field additional SpectrumEmissionSCell-r 10 for the SCC. The value of
additional SpectrumEmissionSCell-r10 is equal to that of additional SprectrumEmission configured on the SCC. MPR as
specified in subclause 6.2.3A is allowed in addition.

For PUCCH and SRS transmissions, the allowed A-MPR is according to that specified for PUSCH QPSK modulation
for the corresponding transmission bandwidth.

For intra-band carrier aggregation, the A-MPR is evaluated per slot and given by the maximum val ue taken over the
transmission(s) on all component carriers within the dot; the maximum A-MPR over the two dlotsis then applied for
the entire subframe.

For combinations of intra-band and inter-band carrier aggregation with the UE configured for transmission on three
serving cells (up to two contiguously aggregated carriers per band), the maximum output power reduction is specified
as follows. For the band supporting one serving cell the maximum output power reduction specified in Table 6.2.4-1 is
allowed according to the Network Signaling value indicated by the field additional SorectrumEmission for the PCC and
the CA network signalling value indicated by the field additional SpectrumEmissionSCell-r 10 for the SCC. The value of
additional SpectrumEmissionSCell-r10 is equal to that of additional SprectrumEmission configured on the SCC. MPR as
specified in subclause 6.2.3A is allowed in addition. For the band supporting intra-band contiguous aggregation with the
UE configured for transmissions on two serving cells, the maximum output power reduction specified in Table 6.2.4A-1
isallowed for all serving cells of the applicable uplink CA configurations according to the CA network signalling value
indicated by the field additional SpectrumEmissionSCell-r10. Then clause 6.2.3A does not apply, i.e. the carrier
aggregation MPR = 0dB, unless the value indicated is CA_NS_31. For uplink 64 QAM and 256 QAM, the applied
maximum output power reduction is obtained by taking the maximum value of MPR requirements specified in Table
6.2.3A-1 and A-MPR requirements specified in Table 6.2.4A-1.

For the UE maximum output power modified by A-MPR specified in table 6.2.4A-1, the power limits specified in
subclause 6.2.5A apply.

6.2.4A.1 A-MPR for CA_NS_01 for CA_1C

If the UE is configured to CA_1C and it receives IE CA_NS 01 the allowed maximum output power reduction applied
to transmissions on the PCC and the SCC for contiguously aggregated signalsis specified in table 6.2.4A.1-1.
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Table 6.2.4A.1-1: Contiguous allocation A-MPR for CA_NS_01

applied for both slots in the subframe

RB +L A-MPR for QPSK, 16
CA_1C: CA_NS_01 RBstart Lcre [RBS] SE;‘BS] cR8 QAM, 64 QAM and 256
QAM [dB]
0-23and
176 - 199 >0 N/A <120
100 RB/100 RB 24— 105 > 64 N/A <6.0
106 — 175 N/A > 175 <5.0
0-6and 143 0<Lcre=10 N/A <11.0
- 149 > 10 N/A <6.0
75RB/75RB
7-90 > 44 N/A <5.0
91 -142 N/A > 142 <20
NOTE 1: RB _start indicates the lowest RB index of transmitted resource blocks
NOTE 2: L crs is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot
basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be

If the UE is configured to CA_1C and it receives IE CA_NS 01 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows

A-MPR = CEIL {Ma, 0.5}

Where M is defined as follows

Ma= -225A+17 ;0<A<0.20
-11.0A +14.7 ;020<A<0.70
-1.7A+82 ;070<A<1

Where A = NRB_aIIoc/ NRB_agg.

6.2.4A.2 A-MPR for CA_NS_02 for CA_1C

If the UE is configured to CA_1C and it receives IE CA_NS 02 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguoudly aggregated signalsis specified in Table 6.2.4A.2-1.

Table 6.2.4A.2-1: Contiguous allocation A-MPR for CA_NS_02

A-MPR for QPSK, 16
CA_1C: CA_NS 02 RBend Lcrs [RBS] QAM, 64 QAM and
256 QAM [dB]
0-20 >0 <4dB
21 - 46 >0 <3dB
100 RB / 100 RB 47 - 99 > RBend - 20 <3dB
100 — 184 >75 <6dB
185 — 199 >0 <10dB
0-48 >0 <2dB
49 - 80 > RBend - 20 <3dB
75RB /75 RB 81— 129 > 60 <5dB
130 — 149 > 84 <6dB
130 — 149 1-84 <2dB
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If the UE is configured to CA_1C and it receives IE CA_NS 02 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows:

A-MPR = CEIL {Ma, 0.5}
Where M is defined as follows

Ma= -225A+17 ;0<A<0.20
-11.0A +14.7 ;020<A<0.70
-1.7A+82 ;070<A<1

Where A = NRB_aIIoc/ NRB_agg.

6.2.4A.3 A-MPR for CA_NS_03 for CA_1C

If the UE is configured to CA_1C and it receives IE CA_NS 03 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguously aggregated signalsis specified in Table 6.2.4A.3-1.

Table 6.2.4A.3-1: Contiguous allocation A-MPR for CA_NS_03

A-MPR for QPSK, 16
CA_1C: CA_NS_03 RBend Lcre [RBS] QAM, 64 QAM and
256 QAM [dB]
0-26 >0 <10dB
27 - 63 2 RBend - 27 <6dB
27 - 63 < RBend - 27 <1dB
100 RB /100 RB
64 — 100 > RBend - 20 <4dB
101-171 > 68 <7dB
172 - 199 >0 <10dB
0-20 >0 <10dB
21 -45 >0 <4dB
46 — 75 > RBend — 13 <2dB
75RB/75RB
76 — 95 > 45 <5dB
96 — 149 > 43 <8dB
120 - 149 1-43 <6dB

If the UE is configured to CA_1C and it receives IE CA_NS 03 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows:

A-MPR = CEIL {Ma, 0.5}
Where M is defined as follows
Ma = -23.33A +17.5 ;0<A<0.15
-7.65A + 15.15 ;015<A<1

Where A = NRB_aIIoc/ NRB_agg.

6.2.4A.4 A-MPR for CA_NS_04

If the UE is configured to CA_41C or any uplink inter-band CA configuration containing CA_41C and it receives |IE
CA_NS 04 the allowed maximum output power reduction applied to transmission on two component carriers for
contiguously aggregated signalsis specified in Table 6.2.4A.4-1.
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Table 6.2.4A.4-1: Contiguous Allocation A-MPR for CA_NS 04

CA Bandwidth RBstart Lcrs RBstart + Lcrs A-MPR for A-MPR for 16
Class C [RBs] [RBs] QPSK [dB] QAM, 64 QAM
and 256 QAM
[dB]
25 RB /100 RB 0—-34and 90 - 124 >0 N/A <3dB <3.5dB
35-89 N/A >90 <1dB <2.5dB
50RB /100 RB 0 —44 and 105 — 149 >0 N/A <4dB <4dB
45-104 N/A >105 <3dB <4dB
75RB/75RB 0-44 and 105 - 149 >0 N/A <4dB <4dB
45 -104 N/A >105 <4dB <4dB
100 RB /75 RB 0-49and 125-174 >0 N/A <4dB <4dB
50 -124 N/A >125 <3dB <4dB
100 RB /100 RB 0 -59 and 140 — 199 >0 N/A <3dB <4dB
60— 139 N/A >140 <3dB <4dB
NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2: Lcres is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied
for both slots in the subframe

If the UE is configured to CA_41C or any uplink inter-band CA configuration containing CA_41C and it receives |E
CA_NS 04 the allowed maximum output power reduction applied to transmissions on two serving cells assigned to
Band 41 with non-contiguous resource allocation is defined as follows

A-MPR = CEIL {Ma, 0.5}

Where M is defined as follows

Ma = 11, 0<A <0.05
=-55.0A + 13.75, 0.05<A <0.15
=-4.0A +6.10, 0.15< A <0.40

=-0.83A +4.83, 040<A<1

Where A = NRB_aIIoc/ NRB_agg.

6.2.4A.5 A-MPR for CA_NS_05 for CA_38C

If the UE is configured to CA_38C and it receives IE CA_NS 05 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguously aggregated signalsis specified in Table 6.2.4A.5-1.
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Table 6.2.4A.5-1: Contigous Allocation A-MPR for CA_NS_05

A-MPR for QPSK, 16
CA_38C RBend Lcre [RBS] QAM, 64 QAM and
256 QAM [dB]
0-12 >0 <5dB
13-79 > RBend — 13 <2dB
100RB/100RB
80 — 180 >60 <6dB
181 -199 >0 <11dB
0-70 > max (0, RBend -10) <2dB
71- 108 > 60 <5dB
75RB/75RB 109 - 139 >0 <5dB
140 - 149 <70 <2dB
140 - 149 >70 <6dB
NOTE 1: RBend indicates the highest RB index of transmitted resource blocks
NOTE 2: Lcres is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2
apply on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-
MPR value may be applied for both slots in the subframe

If the UE is configured to CA_38C and it receives IE CA_NS 05 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows

A-MPR = CEIL {Ma, 0.5}
Where MA is defined as follows
Ma =-14.17 A + 16.50 ;0<A<0.60
-250A +9.50 ;0.60<A<1
Where A = Nre _aloc / NRre_agg.

6.2.4A.6 A-MPR for CA_NS_06

If the UE is configured to CA_7C and it receives [E CA_NS_06 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguoudly aggregated signalsis specified in Table 6.2.4A.6-1.
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Table 6.2.4A.6-1: Contiguous Allocation A-MPR for CA_NS_06

CA Bandwidth RBend Lere [RBS] AQ'\:T\)/IF,{ éZrQ?APNSI o
256 QAM [dB]

0-22 >0 <4dB
23-99 > max(0,RBend — 25) <2dB
100RB/100RB 100 — 142 >75 <3dB
143 - 177 >70 <5dB
178 — 199 >0 <10dB
0-7 >0 <5dB
8-74 > max(0,RBend — 10) <2dB
75RB/75RB 75-109 >64 <2dB
110 - 144 >35 <6dB
145 - 149 >0 <10dB
0-10 >0 <5dB
50RB/100RB 11-75 > max(0, RB_End — 25) <2dB
and 76 — 103 > 50 <3dB
100RB/S0RB 104 — 144 > 25 <6dB
145 - 149 >0 <10dB
0-15 >0 <5dB
75RB/100RB 16 -75 > max(0, RB_End — 15) <2dB
and 76 — 120 > 50 <3dB
100RB/7SRE | 151 160 > 50 <6dB
161 -174 >0 <10dB

If the UE is configured to CA_7C and it receives IE CA_NS_06 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows:

A-MPR = CEIL {Ma, 0.5}
Where M, is defined as follows
Ma= -13.33A +17.5 ;0<A<0.15
-6.47A + 16.47 ;015<A<1

Where A = NRB_aIIoc/ NRB_agg.

6.2.4A.7  A-MPR for CA_NS_07

If the UE is configured to CA_39C or any uplink inter-band CA configuration containing CA_39C and it receives |E
CA_NS 07 the allowed maximum output power reduction applied to transmission on two component carriers for
contiguously aggregated signalsis specified in Table 6.2.4A.7-1.

ETSI



3GPP TS 36.101 version 14.20.0 Release 14

155

ETSI TS 136 101 V14.20.0 (2021-11)

Table 6.2.4A.7-1: Contiguous Allocation A-MPR for CA_NS_07

A-MPR for OPSK, 16
CA_39C: CA_NS_07 RBstart Lcrs [RBS] QAM, 64 QAM and
256 QAM [dB]
0-13 >0 <11
75 RB/ 100 RB 1450 <60 <3
and 14 - 100 > 60 <7
100 RB / 75 RB 101 - 155 > max(155 - RBstart , 0) <2
156 — 174 >0 <5
0-5 >0 <11
<25 <3
50 RBa/ntOO RB 6— 42 ST —
4380 > 50 <5
100 RB /50 RB
81— 138 > 20 <2
139 - 149 >0 <5
>384 <6
25 RBa/ntoo RB 0-32 0 =
100 RB / 25 RB 33-60 > 50 =3
61— 124 > 20 <3

If the UE is configured to CA_39C or any uplink inter-band CA configuration containing CA_39C and it receives |E
CA_NS 07 the allowed maximum output power reduction applied to transmissions on two serving cells assigned to
Band 39 with non-contiguous resource allocation is defined as follows

Where M is defined as follows

Where A = Nge _aloc / NRre_agg

A-MPR = CEIL {Ma, 0.5}

Ma =-16. 25A + 21

-2.50 A + 10.00

6.2.4A.8 A-MPR for CA_NS_08

If the UE is configured to CA_42C and it receives IE CA_NS 08 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguoudly aggregated signalsis specified in Table 6.2.4A.8-1.
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Table 6.2.4A.8-1: Contiguous Allocation A-MPR for CA_NS_08

A-MPR for
CA_42C: - QPSK, 16 QAM,
CA_NS_08 RBstart Condition RBend Lcre [RBS] 64 QAM and 256
QAM [dB]
<25 <12
<21 or 2178 > 25 and < 80 <6
>80and <172 <8
100RB / 100RB 20 N/A N/A > 172 <9
> 21 and £ 58 Or 2141 and <178 <48 <3
> 21 And <178 =48 and = 80 <4
<25 <12
=12 Or 2 162 >25and= 75 <6
100RB / 75RB > 75 and <172 <8
And 20 N/A N/A >172 9
75RB / 100RB > 12 and < 49 Or 2125 and < 162 <54 =3
>12 And <162 =54 and <75 <5
> 49 And <125 =236 and <54 <2
<16 <12
< >
100RB / 50RB =5 or =144 >16 and < 61 <6
And 20 N/A N/A >61 <8
50RB / 100RB >5 And <144 =36 and <61 <5
>5and <41 Or 2108 and <144 <36 <3
100RB / 25RB =34 =4
And =31 or =92 >34and <44 <5
25RB / 100RB 20 N/A N/A > 44 <8
NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2: Lcres is the length of a contiguous resource block allocation
NOTE 3: RBend indicates the highest RB index of transmitted resource blocks
NOTE 4: If condition is “and” both RBstart and RBend constraints need to be met. If condition is “or” either RBstart Or RBend
constraints need to be met
NOTE 5: For intra-subframe frequency hopping which intersects regions, notes 1, 2, 3 and 4 apply on a per slot basis
NOTE 6: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for

both slots in the subframe

If the UE is configured to CA_42C and it receives IE CA_NS 08 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows

Where MA is defined as follows

Where A = NRB_aIIoc/ NRB_agg.

A-MPR = CEIL {Ma, 0.5}

Ma= 20 ;0<A<0.025
23 -120A ;0.025<A <0.05
17.53 —10.59A ;0.05<A <09
8 ;09<A<1

6.2.4B UE maximum output power with additional requirements for UL-
MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified
in subclause 6.2.4 shall apply to the maximum output power specified in Table 6.2.2B-1. The requirements shall be met
with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum output
power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an
A-MPR of 0 dB shall be used.
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For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5B apply.

If UE is configured for transmission on single-antenna port, the requirementsin subclause 6.2.4 apply.

6.2.4D UE maximum output power with additional requirements for ProSe

When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA ProSe operating bands specified in Table 5.5D-1, the allowed A-MPR for the maximum output power for
ProSe physical channels PSDCH, PSCCH, PSSCH, and PSBCH shall be as specified in subclause 6.2.4 for PUSCH for
the corresponding modulation and transmission bandwidth.

The allowed A-MPR for the maximum output power for ProSe physical signal PSSS and SSSS shall be as be as
specified in subclause 6.2.4 for PUSCH QPSK modulation for the corresponding transmission bandwidth.

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.2.4D apply for ProSe
transmission and the requirements in subclause 6.2.4 apply for uplink transmission.

6.2.4E UE maximum output power with additional requirements for category
M1 and M2 UE

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall
also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional
Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2E-1 and Table 6.2.4E-
2. Unless stated otherwise, an A-MPR of 0 dB shall be used.

For UE Power Class 3 and 5 the specific requirements and identified subclauses are specified in Table 6.2.4E-1 and
Table 6.2.4E-2 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-
MPR values specified below in Table 6.2.4E-1 and Table 6.2.4E-2 and from 6.2.4-2 to 6.2.4-15 are in addition to the
allowed MPR reguirements specified in subclause 6.2.3E.

Table 6.2.4E-1: Additional Maximum Power Reduction (A-MPR) for category M1 UE

Network Requirements E-UTRA Band Resources A-MPR (dB)

Signalling (subclause) Blocks (Nrs)
value
NS 01 6.6.2.1.1 Table 5.5-1 Table 5.6-1 N/A
NS_03 6.6.2.2.1 2,4 Table 5.6-1 N/A
NS 04 6.6.2.2.2 41 Table 6.2.4E-3
NS_05 6.6.3.3.1 1 Table 5.6-1 N/A
NS 06 6.6.2.2.3 12,13 Table 5.6-1 N/A
NS_07 00223 13 Table 6.2.4E-4
NS _08 6.6.3.3.3 19 Table 5.6-1 N/A
NS_09 6.6.3.3.4 21 Table 5.6-1 N/A
NS 10 20 Table 5.6-1 N/A
NS 12 6.6.3.3.5 26 Table 6.2.4E-5
NS _13 6.6.3.3.6 26 Table 5.6-1 N/A
NS 14 6.6.3.3.7 26 Table 5.6-1 N/A
NS _15 6.6.3.3.8 26 Table 6.2.4-9
NS 16 6.6.3.3.9 27 Table 5.6-1 N/A
NS 17 6.6.3.3.10 28 Table 5.6-1 N/A
NS _18 6.6.3.3.11 28 Table 5.6-1 N/A
NS 32 - - - -
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Table 6.2.4E-2: Additional Maximum Power Reduction (A-MPR) for category M2 UE

Network Requirements E-UTRA Band Narrowband Resources A-MPR (dB)
Signalling (subclause) bandwidth Blocks (Nrs)
value
NS 01 6.6.2.1.1 Table 5.5-1 14,3,5 Table 5.6-1 N/A
NS_03 6.6.2.2.1 2,4 3,5 Table 6.2.4-1
NS 04 6.6.2.2.2 41 5 Table 6.2.4-1
NS 05 6.6.3.3.1 1 14,35 Table 6.2.4-18E
NS _06 6.6.2.2.3 12,13 14,3,5 Table 5.6-1 | N/A
6.6.2.2.3
NS_07 6.6.3.3.2 13 TBD
NS 08 6.6.3.3.3 19 14,3,5 Table 5.6-1 N/A
NS 09 6.6.3.3.4 21 14,35 Table 5.6-1 N/A
NS 10 20 1.4,3,5 Table 5.6-1 N/A
NS _12 6.6.3.3.5 26 14,3,5 Table 6.2.4-1
NS 13 6.6.3.3.6 26 5 Table 6.2.4-1
NS 14 6.6.3.3.7 26 N/A Table 5.6-1 | N/A
NS 15 6.6.3.3.8 26 14,3,5 Table 5.6-1
NS_16 6.6.3.3.9 27 14,3,5 Table 5.6-1
NS 17 6.6.3.3.10 28 3,5 Table 6.2.4-1
NS 18 6.6.3.3.11 28 5 Table 6.2.4-1
NS_32 - - - | -
Table 6.2.4E-3: A-MPR for "NS_04“ for Cat-M1
Channel .
bandwidth [Hz] Parameters Region
Fc [MHZ] <2500.5
5 (NBindex, RBstart ) (0, 0-5) | (1,0-1)
LCRB [RBs] >0
A-MPR [dB] <2
Fc [MHZz] <2504
0 (NBinex, RBstart) (0, 0-5) | (1, 0-1)
LCRB [RBs] >0
A-MPR [dB] <3
Fc [MHZ] < 2510.8
15 (NBindex, RBstart) (0, 0'5) ‘ (1, 0'5)
LCRB [RBs] >0
A-MPR [dB] <3
Fc [MHz] < 25175
(NBindex, RBstart ) (0, 0-5) (1, 0-5) (2, 0-5) (3,0-2)
2
0 LCRB [RBs] >0
A-MPR [dB] <3
NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2: LCRB is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2
apply on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR
value may be applied for both slots in the subframe
NOTE 5: For CAT-M1 device, the NB index is the starting index allocated from DCI[6], the
RBstart is indexed within the NB allocated to cat-M1 device.
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Table 6.2.4E-4: A-MPR for "NS_07* for Cat-M1

BW [MHZz] 5 10
(NBindex,RBstart) (0,<6) (0,<6) (3,<6) (3,<6) (0,<6) (7,<6)
LCRB >4 and <7 |>1and <4 | >4 and <7 | >1 and €4 | >2and <7 | >2and <7

AMPR [dB] 2 1 2 1 1 1

NOTE 1: NBindex is the narrowband index that is defined in 6.2.7 in [4]. The resource block
assignment is defined within the narrowband as defined in 5.3.3.1.12 and
5.3.3.1.13in [5].

Table 6.2.4E-5: A-MPR for "NS_12" for Cat-M1

Channel Parameters Region
bandwidth
[MHZz]

1.4 (NBindex, RBstart) (0,0) (0,1-2)
LCRB [RBs] <3 24 24
A-MPR [dB] <3 <6 <3

3 (NBindex, RBstart) (0,0-2)
LCRB [RBs] >0
A-MPR [dB] <4

5 (NBindex, RBstart) (0, 0'5)
LCRB [RBs] >0
A-MPR [dB] <5

10 (NBindex, RBstart) (0,05 | @05 [ (202
LCRB [RBs] >0
A-MPR [dB] <4

15 (NBindex, RBstart) (0-5,0-5)
LCRB [RBs] >0
A-MPR [dB] <4

No other A-MPR requirement than those specified in tables 6.2.4E-1 and tables 6.2.4E-2 appliesto category M1 and
M2 UE.

6.2.4F UE maximum output power with additional requirements for category
NB1 and NB2 UE

Additional ACLR and spectrum emission reguirements can be signalled by the network to indicate that the UE shall
also meet additional requirementsin a specific deployment scenario. To meet these additional requirements, Additional
Maximum Power Reduction (A-MPR) is allowed for the output power are specified. For the agreed E-UTRA bands for
category NB1 and NB2 UE an A-MPR of 0 dB shall be allowed unless specified otherwise.

For UE Power Class 3 and 5 the specific requirements and identified subclauses are specified in Table 6.2.4F-1 along
with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified
below in Table 6.2.4F-1 are in addition to the allowed MPR requirements specified in subclause 6.2.3F-1.
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Table 6.2.4F-1: Additional Maximum Power Reduction (A-MPR) for category NB1 and NB2 UE

Network Requirements E-UTRA Band A-MPR (dB)
Signalling (subclause)
value
Operating bands
NS 01 6.6.2F.1 defined in 5.5F N/A
[1,2,3,5,8,11,
12, 13,17, 18,
NS_02 6.6.2F.2.1 19, 20, 21, 25, [N/A]
26, 28, 66 and
70]
[1,2,3,5,8, 11,
12,13, 17, 18,
NS_03 6.6.2F.2.2 19, 20, 21, 25, [N/A]
26, 28, 66 and
70]
2,4,5,12, 13,
NS_04 5.5F 17, 25, 26, 66 N/A

6.2.4G UE maximum output power with additional requirements for V2X
Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA V2X operating bands specified in Table 5.5G-1, the maximum output power reduction specified as

A-MPR = CEIL {Ma, 0.5}
Where M, is defined as follows
Ma = A-MPRgase+ Gpost connector ¥ A-MPRgep
CEIL{Ma, 0.5} means rounding upwards to closest 0.5dB.

A-MPRgase and A-MPRgep are specified in Tables 6.2.4G-1, 6.2.4G-2, 6.2.4G-3 is allowed when network signalling
valueis provided. The supported post antenna connector gain Gpos connector IS declared by the UE following the principle
described in annex 1.

NOTE: the A-MPRggistheincrease in A-MPR allowance to allow UE to meet tighter conducted A-SE and A-SEM
requirements with higher value of declared Gpos connector- A-MPRgase is the default A-M PR value when no
Gpost comector 1S declared. A-MPRgase and A-MPRgep Vary depending on channel frequency and RB
alocation. For channel frequencies and RB allocations that are close to the frequency range 5815-
5855MHz, those value are much higher due to stringent emission requirement in this range.

Table 6.2.4G-1: Additional Maximum Power Reduction (A-MPR) for power class 3 V2X UE

Network Requirements E-UTRA Band Channel bandwidth A-MPR (dB)
Signalling value (subclause) (MHz)
6.6.2.2.4 (A-SEM)
NS_33 6.6.3.2 (A-SE) 47 10 Table 6.2.4G-2
6.6.2G
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Table 6.2.4G-2: A-MPR for NS_33

Resource Carrier Resources Start Resource A-MPR A-MPRstep
pool frequency(MHz) Blocks (Nrs) Block Base
0 20 0.86
<6 5,6 8 0.64
10,12 6 0.50
215 5 0.93
0 15.5 0.86
5,6 8 0.64
>6and = 10 10, 12 6 0.50
215 5 0.93
5860 0 15 0.71
5,6 11.5 0.64
10, 12 10 0.57
> 10 and = 22 15,18 6 057
Adjacent 20, 24, 25 5 0.57
=230 4.5 0.64
0,5,6 12.5 0.71
> 22 10, 12 10.5 0.57
15,18 9.5 0.64
20, 24, 25 6.5 0.71
<20 3 0.64
5870, 5910, 5920 | =20 and <45 20 1.5 0.43
> 45 2.5 0.36
<10 3 0.43
5880, 5890, 5900 210 and < 38 20 15 0.50
> 38 2 0.43
<5 13.5 TBD
5860 20
s5 S TBD
Non- 5870, 5910, 5920 >5and <42 20 3 TBD
Adjacent > 42 4.5 TBD
<18 3.5 TBD
< 2
5880, 5890, 5900 > 18 and = 42 0 25 TBD
> 42 3 TBD

The allowed A-MPR for the maximum output power for V2X physical signal PSBCH and PSSS/SSSS shall be as be as
specified in subclause 6.2.4 for the corresponding modulation and transmission bandwidth.

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirementsin subclause 6.2.4G apply for V2X PSSCH
and PSCCH transmission. The allowed A-MPR requirements in subclause 6.2.4D apply for other V2X sidelink
transmission (PSBCH/PSSS/SSSS). The A-MPR requirements in subclause 6.2.4 apply for uplink transmission.

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for EFUTRA V2X operating bands specified in Table 5.5G-1, the allowed A-MPR for the maximum output power for
V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2.4G-3 and 6.2.4G-4 for V2X UE power
class 2.
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Table 6.2.4G-3: Additional Maximum Power Reduction (A-MPR) for power class 2 V2X UE

Network Requirements E-UTRA Band Channel A-MPR (dB)
Signalling (subclause) bandwidth
value (MHz)
6.6.2.2.4 (A-
SEM)
NS_34 6.6.3.2 (A-SE) 47 10 Table 6.2.4G-4
6.6.2G
Table Carrier Resources A-MPR (dB)
6.2.4G-4: | frequency(MHz) Blocks (Nrs)
A-MPR for
NS_34
Resource
pool
<20 15
5860 > 20 and < 30 13
Adjacent > 30 12
5870, 5900,
5880, 5890, <15o0r>40 1
5900
5860 - 12.5
<10 55
Non-
Adjacent 5910, 5920
> 10 and <20 3
5870, 5880,
5890, 5900 <10 55

6.2.5  Configured transmitted power

The UE isalowed to set its configured maximum output power Pemax ¢ for serving cell ¢. The configured maximum
output power Pcvaxc IS set within the following bounds:

Pemax_Le < Pemaxe < Pomax_me With

Pcevax_Le = MIN {Pemax,c—ATce, (Prowerciass — AProwerciass) — MAX(MPR: + A-MPR¢ + ATigc + ATcc + ATprose, P-
MPR.)}

Pcemax_He = MIN {Pemax,c, Prowerclass — APpowerClass}

where

Pemax.c isthe value given by |E P-Max for serving cell ¢, defined in [7];

Prowerciass IS the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in
the Table 6.2.2-1;

APpowerciass = 3 dB for apower class 2 capable UE operating in Band 41, when P-max of 23 dBm or lower is
indicated or if the uplink/downlink configuration is O or 6 in the cell; otherwise, APpowerciass = 0 dB

MPR. and A-MPR. for serving cell ¢ are specified in subclause 6.2.3 and subclause 6.2.4, respectively;
AT g isthe additional tolerance for serving cell ¢ as specified in Table 6.2.5-2; ATigc = 0 dB otherwise;

ATcc=1.5dB when NOTE 2in Table 6.2.2-1 applies,
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- ATcc=0dB when NOTE 2 in Table 6.2.2-1 does not apply;

- ATpoese= 0.1 dB when the UE supports ProSe Direct Discovery and/or ProSe Direct Communication on the
corresponding E-UTRA ProSe band; ATprose = 0 dB otherwise.

P-MPR; is the allowed maximum output power reduction for

a) ensuring compliance with applicable electromagnetic energy absorption requirements and addressing
unwanted emissions/ self desense requirementsin case of simultaneous transmissions on multiple RAT(s)
for scenarios not in scope of 3GPP RAN specifications;

b) ensuring compliance with applicable el ectromagnetic energy absorption requirements in case of proximity
detection is used to address such requirements that require alower maximum output power.

The UE shall apply P-MPR . for serving cell ¢ only for the above cases. For UE conducted conformance testing P-MPR
shall be 0 dB

NOTE 1: P-MPR; was introduced in the Pcumax ¢ equation such that the UE can report to the eNB the available
maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2: P-MPR: may impact the maximum uplink performance for the selected UL transmission path.

For each subframe, the Pcuwax_L,c for serving cell cis evaluated per slot and given by the minimum val ue taken over the
transmission(s) within the dot; the minimum Pcuwax_Lc over the two slots is then applied for the entire subframe.
Prowerciass shall not be exceeded by the UE during any period of time.

The measured configured maximum output power Pumax c shall be within the following bounds:
Pemax_Le = MAX{TLc, T(Pemax L)} < Pumaxc < Pomax He + T(Pemax_Hie)-

where the tolerance T(Pcuax c) for applicable values of Pouwax,c is specified in Table 6.2.5-1, and Table 6.2.5-1A. The
tolerance Ty ¢ is the absolute value of the lower tolerance for the applicable operating band as specified in Table 6.2.2-1.

Table 6.2.5-1: Pcmax tolerance

Pcmax.c Tolerance T(Pcmax.c)
(dBm) (dB)

23 < Pcmax,c = 33 2.0

21 = Pcmax,c < 23 2.0

20 = Pcmax,c < 21 25

19 < Pcvaxc < 20 3.5

18 = Pcvaxc < 19 4.0

13 < Pcvaxc <18 5.0

8 < Pcvax,c < 13 6.0

-40 < Pcvaxc < 8 7.0

Table 6.2.5-1A: Pcuax tolerance for power class 5

Pcmax.c Tolerance T(Pcmax.c)
(dBm) (dB)
Pcmax.c = 20 2.0
19 = Pcmaxc < 20 3.5
18 < Pcvax,c < 19 4.0
13 = Pcvaxc < 18 5.0
8 = Pcmax,c < 13 6.0
-40 < Pcvaxc < 8 7.0

For the UE which supports inter-band carrier aggregation configurations with the uplink assigned to one or two E-
UTRA bandsthe AT g is defined for applicable bandsin Table 6.2.5-2, Table 6.2.5-3 and Table 6.2.5-4.
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Table 6.2.5-2: AT (two bands)

Inter-band CA E-UTRA Band AT, [dB]
Configuration
CA_1A-3A é 8:2
CA_1A-1A-3A é 82
CA_1A-3A-3A é 82
CA_1A-3C é 82
CA_1A-1A-3C é 8:2
CA_1C-3A é 82
CA_1A-5A é 82
CA_1A-1A-5A é 82
CA_1A-7A % 8:2
CA_1A-7TA-TA % 82
CA_1A-7C % 8:(55
CA_1A-8A ; 82
CA_1A-11A 111 8:2
CA_1A-18A 118 8:2
CA_1A-19A 119 82
CA_1A-20A 210 82
CA_1A-21A 211 82
CA_1A-26A 216 82
CA_1A-28A 218 82
CA_1A-1A-28A 218 82
CA_1A-38A 318 82
CA_1A-40A 410 82
CA_1A-40C 410 82
CA_1A-41A8 411 82
CA_1A-41C8 411 82
CA_1A-42A 412 8:2
CA_1A-42C 412 8:
CA_1A-46A 1 0
CA_1A-46C 1 0
CA_1A-46D 1 0
CA_1A-46E 1 0
CA_2A-4A i 82
CA_2A-2A-4A 2 0.5
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4 0.5

2 0.5

CA_2A-4A-4A 2 05

CA_2A-2A-4A- 2 0.5

4A 4 0.5

2 0.3

CA_2A-5A 5 03

2 0.3

CA_2A-2A-5A 5 03

2 0.3

CA _2C-5A 5 03

2 0.3

CA_2A-5B z 5.3

2 0.3

CA_2C-5B 5 03

2 0.5

CA _2A-7TA = 05

2 0.5

CA_2A-7C - 05

2 0.5

CA _2A-TA-7TA 7 05

2 0.3

CA_2A-12A 12 03

2 0.3

CA_2A-2A-12A 12 03

CA_2A-2A-12A- 2 0.3

12A 12 0.3

CA 2A-12A- 2 0.3

12A 12 0.3

2 0.3

CA_2A-2A-12B 12 03

2 0.3

CA_2A-12B 12 03

2 0.3

CA 2C-12A 12 03

2 0.3

CA_2A-13A 13 03

2 0.3

CA_2A-2A-13A 13 03

2 0.3

CA 2A-17A 17 08

2 0.3

CA_2A-28A >8 03

CA 2A-29A 2 0.3

CA 2A-2A-29A 2 0.3

CA 2C-29A 2 0.3

2 0.5

CA_2A-30A 30 03

2 0.5

CA _2A-2A-30A 30 03

2 0.5

CA_2C-30A 30 03

CA 2A-46A 2 0

CA_2A-46A-

46C 2 0

CA 2A-46C 2 0

CA 2A-46D 2 0

CA_2A-46A- 2 0
46A

CA_2A-46A- 2 0
46D

2 0.6

CA_2A-48A 18 0.8

CA_2A-48A- 2 0.6

48A 48 0.8
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2 0.6
CA_2A-48C 5 08
2 0.5

CA_2A-66A o oz
2 0.5

CA _2A-66B = oz
2 0.5

CA_2A-66C o 0z
2 0.5

CA_2A-66D o oE
2 0.5

CA_2A-2A-66A o 0E
CA_2A-2A-66A- 2 0.5
66A 66 0.5
CA_2A-2A-66A- 2 0.5
66B 66 0.5
CA_2A-2A-66A- 2 0.5
66C 66 0.5
CA_2A-66A- 2 0.5
66A 66 0.5
CA_2A-66A- 2 0.5
66B 66 0.5
CA_2A-66A- 2 0.5
66C 66 0.5

2 0.5

CA_2A-2A-66B & o0z
2 0.5

CA_2A-2A-66C o oz
2 0.5

CA_2A-2A-66D = o0z
3 0.3

CA_3A-5A = 03

3 0.3

CA_3C-5A = 03

3 0.5

CA 3A-7A 2 o0z

3 0.5

CA _3A-3A-7A 2 s
CA_3A-3A-7A- 3 0.5
7A 7 0.5

3 0.5

CA _3A-7TA-7A 2 s
3 0.5

CA _3A-7B > oE

3 0.5

CA 3A-7C > o2

3 0.5

CA 3C-7A 2 oz

3 0.5

CA 3C-7C 2 oz

3 0.3

CA_3A-8A . 03

3 0.3

CA_3A-3A-8A . 03
3 0.3

CA 3C-8A . 03

3 0.8

CA_3A-11A 3 09
3 0.3

CA 3A-19A T 03

3 0.3

CA_3A-20A > 03

3 0.3

CA_3C-20A > 03
CA_3A-3A-20A 3 0.3
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20 0.3
3 0.8

CA_3A-21A o1 09
3 0.3

CA_3A-26A s 03
3 0.3

CA_3A-27A > 03
3 0.3

CA_3A-28A 5 03
3 0.3

CA_3C-28A > 03
3 0.3

CA_3A-31A A 06
CA 3A-32A 3 0.5
3 05

CA_3A-38A 3 08
3 0.5

CA_3A-40A T oz
CA_3A-40A- 3 0.5
40A 40 0.5

3 0.5

CA _3A-40C oo oz
3 0.5

CA_3A-40D T oE
3 0.5

CA_3A-40E T or
3 0.5

CA_3C-40A T oz
3 0.5

CA_3C-40C o or
3 0.5

CA_3A-41A 0.31°
— 41 05T

3 0.5

CA_3A-41C 0.31°
— 41 08T

3 0.5

CA_3A-41D 0.310
— 41 05T

3 0.5

CA_3A-3A-41A a1 0.31°
0.811

3 0.5

CA_3C-41A 0.31°
— 41 08T

3 0.5

CA_3C-41C 0.31°
— 41 05T

3 0.5

CA_3C-41D 0.31°
— 41 05T
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3 0.6

CA_3A-42A 12 08

3 0.6

CA_3A-42C 12 08

CA 3A-46A 3 0

CA 3A-46C 3 0

CA 3A-46D 3 0

CA 3A-46E 3 0

CA 3A-69A 3 0.5

4 0.3

CA_4A-5A 5 03

4 0.3

CA_4A-4A-5A 5 03

4 0.3

CA_4A-5B 5 03

4 0.3

CA_4A-4A-5B 5 03

4 0.5

CA_4A-7A 7 05

4 0.5

CA_4A-4A-7TA 7 05

4 0.5

CA_4A-TA-TA 7 05

4 0.5

CA_4A-7C 7 05

4 0.3

CA_4A-12A B 08

CA_4A-12A- 4 0.3

12A 12 0.8

4 0.3

CA_4A-4A-12A 12 08

CA_4A-4A-12A- 4 0.3

12A 12 0.8

4 0.3

CA_4A-4A-12B 12 08

4 0.3

CA_4A-12B B 08

4 0.3

CA_4A-13A 13 03

4 0.3

CA_4A-4A-13A 13 03

4 0.3

CA_4A-17A 17 08

4 0.3

CA_4A-27A 57 03

4 0.3

CA_4A-28A o8 06

CA _4A-29A 4 0.3

CA 4A-4A-29A 4 0.3

4 0.5

CA_4A-30A 30 03

4 0.5

CA_4A-4A-30A 30 03

CA 4A-46A 4 0

CA_4A-46A-

46C 4 0

CA 4A-46C 4 0

CA_4A-46D 4 0

CA_4A-46A- 4 0
46A

CA_4A-46A- 4 0
46D

5 0.3

CA_BA-7A 7 03

CA 5A-7A-7A 5 0.3
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7 0.3

5 0.3

CA 5A-7C > 03

5 0.8

CA_5A-12A > 04
CA_5A-12A- 5 0.8
12A 12 0.4

5 0.8

CA_5A-12B > 02
5 0.5

CA_5A-13A e or
5 0.8

CA_5A-17A ok 02
5 0.3

CA_5A-25A S 03
CA 5A-29A 5 0.5
5 0.3

CA 5A-30A = 03
5 0.3

CA_5B-30A > 03
5 0.3

CA 5A-38A = 03
5 0.3

CA_5A-40A o 03
5 0.3

CA_5A-5A-40A o 03
CA_5A-40A- 5 0.3
40A 40 0.3

5 0.3

CA_5A-40C o 03
5 0.3

CA_5A-41A vl 03
CA 5A-46A 5 0
CA 5A-46C 5 0
CA_5A-46D 5 0
CA 5A-46E 5 0

5 0.3

CA_5A-48A 15 03

5 0.3

CA_5A-66A & 03

5 0.3

CA 5A-5A-66A & 03

CA_5A-5A-66A- 5 0.3

66A 66 0.3

CA_5A-5A-66A- 5 0.3

66B 66 0.3

CA_5A-5A-66A- 5 0.3

66C 66 0.3

5 0.3

CA_5A-5A-66B & 03

5 0.3

CA 5A-5A-66C = 03

5 0.3

CA_5A-5A-66D & 03

CA 5A-66A- 5 0.3

66A 66 0.3

CA_5A-66A- 5 0.3

66B 66 0.3

CA 5A-66A- 5 0.3

66C 66 0.3

5 0.3

CA 5A-66B = 03

5 0.3

CA_5A-66C & 03

CA 5A-66D 5 0.3

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 170 ETSI TS 136 101 V14.20.0 (2021-11)

66 0.3
5 0.3
CA 5B-66A & 03
CA_5B-66A- 5 0.3
66A 66 0.3
CA _5B-66A- 5 0.3
66B 66 0.3
CA_5B-66A- 5 0.3
66C 66 0.3
5 0.3
CA 5B-66B & 03
5 0.3
CA 5B-66C = 03
7 0.3
CA_7A-8A 8 05
7 0.3
CA_7A-7A-8A 5 06
7 0.3
CA_7A-12A " 03
7 0.3
CA_7A-20A 0 03
7 0.5
CA_7A-22A > 08
7 0.3
CA_7A-26A 6 03
7 0.3
CA_7A-7TA-26A 26 03
7 0.3
CA_7A-28A o8 03
7 0.3
CA_7B-28A o8 03
7 0.3
CA _7C-28A o8 03
CA 7A-32A 7 0.7
7 0.5
CA_7A-40A 20 0.6]
7 0.5
CA_7A-40C 20 0.6]
7 0.5
CA_7A-42A 25 08
CA_7A-42A- 7 0.5
42A 42 0.8
CA _7A-46A 7 0
CA _7A-46C 7 0
CA _7A-46D 7 0
CA 7A-46E 7 0
CA _7C-46A 7 0
CA _7C-46C 7 0
CA_7C-46D 7 0
7 0.5
CA_7A-66A o6 oz
8 0.3
CA 8A-11A 5 0
8 0.4
CA_8A-20A ) 02
8 0.6
_ 14
CA 8A-28A 5 oE
8 0,3
CA _8A-39A 39 03
8 0.3
CA 8A-39C 9 03
8 0.3
CA 8B-39A 39 03
8 0.3
CA_8B-39C 29 03
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8 0.3

CA_8A-40A 25 03
8 0.3

CA 8A-41A vl 03
8 0.3

CA_8A-41C yil 03
8 0.3

CA 8A-41D vl 03
8 0.3

CA_8B-41A yil 03
8 0.3

CA_8B-41C vl 03
8 0.3

CA 8B-41D vl 03
8 0.6

CA_8A-42A 5 08
8 0.6

CA 8A-42C 2 08
CA 8A-46A 8 0
CA 8A-46C 8 0
CA _8A-46D 8 0
CA_8A-46E 8 0
CA_8B-46A 8 0
CA 8B-46C 8 0
CA _8B-46D 8 0
11 0.3

CA 11A-18A 5 03
11 0.4

CA 11A-28A -3 05
11 0.3

CA_11A-41A il 03
11 0.3

CA 11A-41C ) 03
11 0.4

CA_11A-42A 5 03
11 0.4

CA 11A-42C 5 08
CA 11A-46A 11 0
CA 11A-46C 11 0
CA_11A-46D 11 0
CA_11A-46E 11 0
12 0.3

CA_12A-25A e 03
12 0.3

CA_12A-30A 5 03
12 0.8

CA_12A-66A s 03
CA_12A-66A- 12 0.8
66A 66 0.3

12 0.8

CA_12A-66C s 03
12 0.8

CA _12B-66A s 03
CA_12B-66A- 12 0.8
66A 66 0.3
CA_13A-46A 13 0
CA_13A-46C 13 0
CA_13A-46D 13 0
CA _13A-46E 13 0
13 0.3

CA 13A-48A 25 03
13 0.3

CA_13A-66A o 03
CA_13A-66A- 13 0.3
66A 66 0.3
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CA_13A-66A- 13 0.3
66C 66 0.3
CA_13A-66A- 13 0.3
66D 66 0.3
13 0.3
CA_13A-66B 5 03
13 0.3
CA _13A-66C o 03
13 0.3
CA_13A-66D 5 03
18 0.5

- 9
CA_18A-28A o6 0z
19 0.3
CA 19A-21A o1 0
19 0.5

- 9
CA_19A-28A o8 or
19 0.3
CA_19A-42A 5 08
19 0.3
CA_19A-42C 5 05
CA_19A-46A 19 0
CA 19A-46C 19 0
CA _19A-46D 19 0
CA _19A-46E 19 0
20 0.5
CA_20A-28A s or
20 0.5
CA 20A-31A o oz
CA 20A-32A 20 0.3
20 0.3
CA_20A-38A s 03
20 0.3
CA_20A-40A 0 03
20 0.6
CA_20A-42A 5 08
CA_20A-42A- 20 0.6
42A 42 0.8
CA _20A-67A 20 0.5
21 0.4
CA_21A-28A s 03
21 0.4
CA_21A-42A > 08
21 0.4
CA_21A-42C > 03
CA_21A-46A 21 0
CA 21A-46C 21 0
CA 21A-46D 21 0
CA _21A-46E 21 0
CA 23A-29A 23 0.3
25 0.3
CA_25A-26A e 03
25 0.5

- 8
CA 25A-41A 5 oz
25 0.5

- 8
CA_25A-41C 5 or
25 0.5

- 8
CA 25A-41D 5 oz
26 0.3
CA_26A-41A o 03
26 0.3
CA 26A-41C o 03
CA_26A-46A 26 0
28 0.3
CA_28A-40A o 03
CA 28A-40C 28 0.3
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40 03
28 03
CA_28A-40D o 03
28 03
CA_28A-41A 5 03
28 03
CA_28A-41C - 03
28 05
CA_28A-42A - 08
28 05
CA_28A-42C 5 08
CA_28A-46A 28 0
CA_28A-46C 28 0
CA_28A-46D 28 0
CA_28A-46E 28 0
CA_29A-30A 30 03
CA_29A-66A 66 03
CA_29A-66A- 66 03
66A
CA_29A-66C 66 03
CA_29A-70A 70 03
30 03
CA_30A-66A o6 ox
CA_30A-66A- 30 03
66A 66 05
38 0*
CA_38A-40A T o
CA_38A-40A- 38 0
40A 40 0
38 0*
CA_38A-40C 0 0
39 0
CA_39A-40A 20 o
39 0*
CA_39A-40C 0 0
39 0
CA_39A-40D 20 0
39 0
CA_39A-40E 0 o
39 0*
CA_39C-40A 20 0
39 0
CA_39C-40C 20 0
39 0*
CA_39C-40D 0 0
39 0*
CA_39A-41A 5 o
39 0.57
CA_39A-41A 5 o5
39 0*
CA_39A-41C i 0
39 0.57
CA_39A-41C a1 057
39 0*
CA_39A-41D i 0
39 0
CA_39A-42A - 05
CA_39A-46D 39 0
CA_39A-46E 39 0
39 0*
CA_39C-41A 5 o
39 0.57
CA_39C-41A a1 057
39 0*
CA_39C-41C i 0
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39 0?
CA_39C-41D il o

39 0%
CA_39A-42C > 0.5

39 0
CA_39A-42D 5 G

39 04
CA_39A-42E

42 0.5

39 0%
CA_39C-42A 5 S5

39 0
CA_39C-42C 5 G

39 04
CA_39C-42D

42 0.5
CA_39A-46A 39 0
CA 39A-46C 39 0
CA 39C-46A 39 0
CA 39C-46C 39 0
CA 39C-46D 39 0
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40 0.54
CA_40A-41A n 0.5
40 0*
CA_40A-42A 1 5.5
40 0*
CA_40A-42C 1 0.5
40 0*
CA_40C-42A 1 5.5
40 0*
CA_40C-42C 1 0.5
CA_40A-46A 40 0
CA 40A-46C 40 0
CA 40A-46D 40 0
CA_40A-46E 40 0
CA 40C-46A 40 0
CA_40C-46C 40 0
CA 40C-46D 40 0
CA 40D-46A 40 0
CA 40D-46C 40 0
41 0*
CA_41A-42A 1 0.5
41 0.37
CA_41A-42A 1 057
41 0*
CA_41A-42C 1 0.5
41 0.3"
CA_41A-42C 1 0.8
41 0*
CA_41A-42D 1 057
41 0*
CA_41C-42A 1 0.5
41 0.3’
CA_41C-42A 1 057
41 0*
CA_41C-42C 1 0.5
41 0.3"
CA_41C-42C 2 087
41 0*
CA_41D-42A 1 0.5
41 0*
CA_41C-42D 2 0.5
41 0*
CA_41D-42C 1 0.5
CA 41A-46A 41 0
CA 41A-46C 41 0
CA 41A-46D 41 0
CA 41A-46E 41 0
CA 41C-46A 41 0
CA 41C-46C 41 0
CA 41C-46D 41 0
CA 41D-46A 41 0
CA 41D-46C 41 0
CA _42A-46A 42 [0.5]
CA_46A-46C- 66 0
66A
CA_46A-46D-
66 66 0
CA 46A-66A 66 0
CA_46A-66A-
6O 66 0
CA 46A-66C 66 0
CA 46C-66A 66 0
CA 46D-66A 66 0
CA_46E-66A 66 0
CA_46A-46A-
6O 66 0
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CA_46A-70A 70 0

CA_48A-66A

48 0.8

66 0.6

CA_48A-
66A

48A- 48 0.8

66 0.6

CA_48A-
66A

48C- 48 0.8

66 0.6

CA_48C-66A

48 0.8

66 0.6

CA_48D-66A

48 0.8

66 0.6

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

NOTE 10:

NOTE 11:

NOTE 12:

NOTE 13:

NOTE 14:

The above additional tolerances are only applicable for the E-UTRA
operating bands that belong to the supported inter-band carrier aggregation
configurations

The above additional tolerances also apply in non-aggregated operation for

the supported E-UTRA operating bands that belong to the supported inter-

band carrier aggregation configurations

In case the UE supports more than one of the above 2DL inter-band carrier
aggregation configurations and a E-UTRA operating band belongs to more
than one 2DL inter-band carrier aggregation configurations then:

- When the E-UTRA operating band frequency range is < 1GHz, the
applicable additional tolerance shall be the average of the 2DL tolerances
above, truncated to one decimal place for that operating band among the
supported 2DL CA configurations. In case there is a harmonic relation
between low band UL and high band DL, then the maximum tolerance
among the different supported 2DL carrier aggregation configurations
involving such band shall be applied

- When the E-UTRA operating band frequency range is >1GHz, the
applicable additional 2DL tolerance shall be the maximum tolerance
above that applies for that operating band among the supported 2DL CA
configurations

Only applicable for UE supporting inter-band carrier aggregation with uplink

in one E-UTRA band and without simultaneous Rx/TX.

Unless otherwise specified, in case the UE supports more than one of the
above 3DL inter-band carrier aggregation configurations and a E-UTRA
operating band belongs to more than one 3DL inter-band carrier aggregation
configurations then:

- When the E-UTRA operating band frequency range is < 1GHz and the
tolerances are the same, the value applies to the band. If the tolerances
are different, the applicable additional 3DL tolerance is FFS. In case there
is a harmonic relation between low band UL and high band DL, then the
maximum tolerance among the different supported 3DL carrier
aggregation configurations involving such band shall be applied

- When the E-UTRA operating band frequency range is >1GHz, the
applicable additional 3DL tolerance shall be the maximum tolerance
above that applies for that operating band among the supported 3DL CA
configurations.

The above additional tolerances applicable for the E-UTRA operating bands

that belong to the supported highest order inter-band carrier aggregation

configuration, also applies to the same E-UTRA operating bands that belong
to a supported lower order CA configuration.

Applicable for UE supporting inter-band carrier aggregation without

simultaneous Rx/Tx.

Only applicable for UE supporting inter-band carrier aggregation with the

uplink active in the FDD band.

For Band 28, the requirements only apply for the restricted frequency range

specified for this CA configuration (Table 5.5A-2).

The requirement is applied for UE transmitting on the frequency range of

2545-2690MHz.

The requirement is applied for UE transmitting on the frequency range of

2496-2545MHz.

For UE supporting E-UTRA band 65 and CA configurations including Band 1,

the Band 65 ATig,c is the max(Band 65 ATisc , Band 1 ATisc)

For UE supporting E-UTRA band 42, 43 or 48 and CA configurations

including Band 42, 43 or 48, the applicable ATisc in Band 42, 43, or 48 is the
max(Band 42 ATis,c, Band 43 ATis, Band 48 ATig.c).

Only applicable for UE supporting inter-band carrier aggregation with the

uplink active in Band 8.
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NOTE:

NOTE:

The above additional tolerances do not apply to supported UTRA operating bands with frequency range
below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations when such bands are belonging only to band combination(s) where one
band is <1GHz and another band is>1.7GHz and there is no harmonic relationship between the low band
UL and high band DL. Otherwise the above additional tolerances also apply to supported UTRA
operating bands that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations.

To meet the AT g ¢ requirements for CA_3A-7A with state-of-the-art technology, an increase in power
consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves
in the future, this possible power consumption increase can be reduced or eliminated.
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Table 6.2.5-3: ATsc (three bands)

Inter-band CA E-UTRA Band AT [dB]
Configuration

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.8
0.9
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.8
0.9
0.3
0.3
0.3
0.3
0.3
0.6
0.3
0.3
0.6
0.3
0.3
0.6
0.5
0.5
0.5
0.5

CA_1A-3A-5A

CA_1A-1A-3A-5A

CA_1A-3C-5A

CA_1A-3A-7A

CA_1A-3A-TA-7A

CA_1A-3A-7C

CA_1A-3C-7A

CA_1A-3C-7C

CA_1A-3A-8A

CA_1A-3A-3A-8A

CA_1A-3C-8A

CA_1A-3A-11A

CA_1A-3A-19A

CA_1A-3A-20A

CA_1A-3A-21A

CA_1A-3A-26A

CA_1A-3A-28A

CA_1A-1A-3A-28A

CA_1A-3C-28A

CA_1A-3A-38A

w N N N N N N = =
PR |PP | |P PP PP P oW PR (WP |W R |lo|W PR [WFP[|OWFOW RO W R INWFINWRP N WP NW R NW|R WP 0w|R 3w

CA_1A-3A-40A
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3 0.5
40 0.5
1 0.5
CA_1A-3A-40C 3 0.5
40 0.5
1 0.5
CA_1A-3C-40A 3 0.5
40 0.5
1 0.5
CA_1A-3C-40C 3 0.5
40 0.5
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0.5

CA_1A-3A-41A

W~

0.5

0.3%0.8°

0.6

CA_1A-3A-42A

0.6

0.8

0.6

CA_1A-3A-42C

0.6

0.8

0.5

CA_1A-5A-7A

0.3

0.6

0.5

CA_1A-5A-TA-7A

0.3

0.6

0.5

CA_1A-5A-40A

0.3

0.5

0.5

CA_1A-5A-41A

0.3

0.5

0.3

CA_1A-5A-46A

0.3

0.3

CA_1A-5A-46C

0.3

CA_1A-5A-46D

0.3

0.3

0.5

CA_1A-7TA-8A

0.6

0.6

0.5

CA_1A-7A-20A

0.6

0.3

0.5

CA_1A-7TA-26A

0.6

0.3

0.5

CA_1A-TA-TA-26A

0.6

0.3

0.5

CA_1A-7A-28A

0.6

0.6

0.5

CA_1A-7C-28A

0.6

0.6

0.6

CA_1A-7A-40A

0.8

0.9

0.6

CA_1A-7TA-42A

0.6

0.8

0.5

CA_1A-7TA-46A

0.6

CA_1A-7A-46C

0.5

0.6

CA_1A-7A-46D

0.5

0.6

0.3

CA_1A-8A-11A

0.3

04

0.3

CA_1A-8A-20A

0.4

04

0.3

CA_1A-8A-28AY1

N = N N N N N N N N N N N N
g el e e oo R ENT Y ENT R NI o NI P BN N BN R PN ENT T B S ENT Y B A N L B BN B (e BN B TG N [ S P hed [ E P I B NG T BN P red [ A hey [N T

0.6
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28 0.6

1 0.5

CA_1A-8A-40A 8 0.3
40 0.5

1 0.3

CA_1A-11A-18A 11 0.4
18 0.3

1 0.3

CA_1A-11A-28A 11 0.4
28 0.6

1 0.3

CA_1A-18A-28A 18 0.5
28 0.5

1 0.3

CA_1A-19A-21A 19 0.3
21 0.4

1 0.3

CA_1A-19A-28A 19 0.5
28 0.5

1 0.3

CA_1A-19A-42A 19 0.3
42 0.8

1 0.3

CA_1A-19A-42C 19 0.3
42 0.8

1 0.3

CA_1A-20A-28A 20 0.6
28 0.6

1 0.3

CA_1A-20A-42A 20 0.3
42 0.8

1 0.3

CA_1A-21A-28A 21 0.4
28 0.6

1 0.3

CA_1A-21A-42A 21 0.4
42 0.8

1 0.3

CA_1A-21A-42C 21 0.4
42 0.8

1 0.3

CA_1A-28A-42A 28 0.6
42 0.8

1 0.3

CA_1A-28A-42C 28 0.6
42 0.8

1 0.5

CA_1A-41A-42A8 13 41 0.5
42 0.8

1 0.5

CA_1A-41A-42C8 13 41 0.5
42 0.8

1 0.5

CA_1A-41C-42C8 13 41 0.5
42 0.8
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0.5
0.5
0.8
0.5
0.5
0.8
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.8
0.5
0.5
0.8
0.5
0.5
0.8
0.5
0.5
0.8
0.5
0.5
0.3

[0.5]
0.5
0.5
0.5
0.3
0.3
0.8
0.4
0.3
0.8
0.4
0.3
0.8
0.4
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5

CA_1A-41C-42A813

CA_2A-2A-4A-12A

CA_2A-4A-5A

CA_2A-2A-4A-5A

CA_2A-4A-4A-5A

CA_2A-4A-5B

CA_2A-4A-TA

CA_2A-4A-7C

CA_2A-4A-TA-TA

CA_2A-4A-12A

CA_2A-4A-12A-12A

CA_2A-4A-12B

CA_2A-4A-4A-12A

CA_2A-4A-13A

CA_2A-4A-29A

CA_2A-4A-30A

CA_2A-5A-12A

CA_2A-2A-5A-12A

CA_2A-5A-12A-12A

CA_2A-2A-5A-66A

CA_2A-2A-5A-66A-
66A

CA_2A-2A-5A-66B

o o o = = = w = = = = = = INJEN
LT PSS NI IGI ST I TS ST TSI ST I TSI LTS ENTSTEN DN S BN ST EN ST NS S NS RN SIENTEN I BT EN D IENTEN DG TR D SITGIEN PTG RN ENITG TN DS IS EN S e R B
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2 0.5
CA_2A-2A-5A-66C 5 0.3
66 0.5

2 0.5

CA_2A-2A-12B-66A 12 0.8
66 0.5

2 0.5

CA_2A-2A-13A-66A 13 0.3
66 0.5

2 0.3

CA_2A-5A-12B 5 0.8
12 0.4

2 0.3

CA_2A-5A-13A 5 0.5
13 0.5

2 0.3

CA_2A-5A-29A : o
2 0.5

CA_2A-5A-30A 5 0.3
30 0.3

2 0.5

CA_2A-2A-5A-30A 5 0.3
30 0.3

2 0.5

CA_2C-5B-30A 5 0.3
30 0.3

2 0.5

CA_2C-5A-30A 5 0.3
30 0.3

2 0.5

CA_2A-5B-30A 5 0.3
30 0.3

2 0.5

CA_2A-5A-66A 5 0.3
66 0.5

2 0.5

CA_2A-5A-66A-66A 5 0.3
66 0.5

2 0.5

CA_2A-5A-66B 5 0.3
66 0.5

2 0.5

CA_2A-5A-66C 5 0.3
66 0.5

2 0.5

CA_2A-5A-66D 5 0.3
66 0.5

2 0.5

CA_2A-5B-66A 5 0.3
66 0.5

2 0.5

CA_2A-5B-66B 5 0.3
66 0.5

2 0.5

CA_2A-5B-66C 5 0.3
66 0.5

2 0.5

CA_2A-TA-12A 7 0.5
12 0.3

2 0.5

CA_2A-TA-66A 7 0.5
66 0.5

2 0.5

CA_2A-12A-30A 12 0.3
30 0.3
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2 0.5

CA_2A-2A-12A-30A 12 0.3
30 0.3

2 0.5

CA_2C-12A-30A 12 0.3
30 0.3

2 0.5

CA_2A-12A-66A 12 0.8
66 0.5

2 0.5

CA_2A-2A-12A-66A 12 0.8
66 0.5

2 0.5

CA_2A-12A-66A-66A 12 0.8
66 0.5

2 0.5

CA_2A-12A-66C 12 0.8
66 0.5

2 0.5

CA_2A-12B-66A 12 0.8
66 0.5

2 0.5

CA_2A-12B-66A-66A 12 0.8
66 0.5

2 0.5

CA_2A-13A-66A 13 0.3
66 0.5

2 0.5

CA_2A-13A-66D 13 0.3
66 0.5

2 0.5

CA_2A-13A-66A-66A 13 0.3
66 0.5

2 0.5

CA_2A-13A-66A-66B 13 0.3
66 0.5

2 0.5

CA_2A-13A-66A-66C 13 0.3
66 0.5

2 0.5

CA_2A-13A-66B 13 0.3
66 0.5

2 0.5

CA_2A-13A-66C 13 0.3
66 0.5

2 0.5

CA_2A-29A-30A 30 03

2 0.5

CA_2A-2A-29A-30A 30 03
2 0.5

CA_2C-29A-30A 30 03

2 0.5

CA_2A-29A-66A 66 05

2 0.5

CA_2A-2A-30A-66A 30 0.3
66 0.5

2 0.5

CA_2A-30A-66A 30 0.3
66 0.5

2 0.5

CA_2A-30A-66A-66A 30 0.3
66 0.5

2 0.5

CA_2A-46A-66A 66 05
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2 0.5
66 0.5
2 0.5
66 0.5
2 0.5
66 0.5
2 0.5
66 0.5
2 0.6
CA_2A-48A-66A 48 0.8
66 0.6
2 0.6
CA_2A-48A-48A-66A 48 0.8
0.6
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.318
0.3%
0.8°
0.5
0.5
0.6
0.5
0.5
0.6
0.5
0.5
0.6
0.5
0.5
0.6
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5
0.3
0.5
0.5

CA_2A-46A-46A-66A

CA_2A-46C-66A

CA_2A-46A-46C-66A

CA_2A-46D-66A

CA 3A-5A-7A

CA_3A-5A-TA-TA

CA_3A-5A-40A

CA_3A-5A-40A-40A

B e (o]
OW| 501w |5 (01w N0 W N UT|W |5

CA_3A-5A-41A

N
=

CA_3A-3A-7TA-7TA-8A

CA_3A-3A-7TA-8A

CA_3A-TA-TA-8A

CA 3A-7A-8A

CA_3A-7A-20A

CA_3C-7A-20A

CA_3A-7A-26A

CA_3A-TA-TA-26A

CA_3A-7A-28A

CA 3A-7C-28A

CA_3C-7A-28A

N N N N N N N
NIW R[N W R[N W R[N W RNV R [NW SN W| S [N|W[O|N|W[O[N|W[O(N|W oW

CA_3C-7C-28A
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28 0.3
3 0.7

CA_3A-7A-32A = 07

3 0.5

CA_3A-7A-38A 7 0.5

38 0.5

3 0.6

CA_3A-TA-40A 7 0.8

40 0.9

3 0.6

CA_3A-7A-40C 7 0.8

40 0.9

3 0.6

CA_3A-TA-42A 7 0.6

42 0.8

3 0.8

CA_3A-8A-11A 8 0.3

11 0.9

3 0.3

CA_3A-8A-20A 8 0.4

20 0.4

3 0.3

CA_3A-8A-28A12 8 0.6
28 0.5

3 0.5

CA_3A-8A-40A 8 0.3

40 0.5

3 0.8

CA_3A-11A-28A 11 0.9
28 0.6

3 0.8

CA_3A-19A-21A 19 0.3
21 0.9

3 0.6

CA_3A-19A-42A 19 0.3
42 0.8

3 0.6

CA_3A-19A-42C 19 0.3
42 0.8

3 0.3

CA_3A-20A-28A 20 0.5
28 0.5

3 0.5

CA_3A-20A-32A >5 03
3 0.6

CA_3A-20A-42A 20 0.3
42 0.8

3 0.8

CA_3A-21A-28A 21 0.9
28 0.3

3 0.8

CA_3A-21A-42A 21 0.9
42 0.8

3 0.8

CA_3A-21A-42C 21 0.9
42 0.8

3 0.5

CA_3A-28A-40A 28 0.3
40 0.5

3 0.5

CA_3A-28A-40C 28 0.3
40 0.5

3 0.5

CA_3A-28A-40D 28 0.3
40 0.5
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3 0.5
CA_3A-28A-41A 28 0.3
41 0.3%0.8°
3 0.5
CA_3A-28A-41C 28 0.3
41 0.35/0.8°
3 0.6
CA_3A-28A-42A 28 0.5
42 0.8
3 0.6
CA_3A-28A-42C 28 0.5
42 0.8
3 1
CA_3A-41A-42A1 41 0.3%/0.8°
42 0.8
3 1
CA_3A-41A-42C 41 0.3%0.8°
42 0.8
3 1
CA_3A-41C-42A% 41 0.35/0.8%
42 0.8
3 1
CA_3A-41C-42C1 41 0.3%0.8°
42 0.8
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4 0.3

CA_4A-5A-12A 5 0.8
12 0.8

4 0.3

CA_4A-5A-12A-12A 5 0.8
12 0.8

4 0.3

CA _4A-5A-12B 5 0.8
12 0.8

4 0.3

CA_4A-4A-5A-12A 5 0.8
12 0.8

4 0.3

CA_4A-5A-13A 5 0.5
13 0.5

4 0.3

CA_4A-5A-29A 5 05
4 0.5

CA_4A-5A-30A 5 0.3
30 0.3

4 0.5

CA_4A-4A-5A-30A 5 0.3
30 0.3

4 0.5

CA_4A-5B-30A 5 0.3
30 0.3

4 0.5

CA_4A-4A-5B-30A 5 0.3
30 0.3

4 0.5

CA_4A-TA-12A 7 0.5
12 0.8

4 0.5

CA_4A-12A-30A 12 0.8
30 0.3

4 0.5

CA_4A-4A-12A-30A 12 0.8
30 0.3

4 0.5

CA_4A-29A-30A 30 03
4 0.5

CA_4A-4A-29A-30A 30 03
5 0.3

CA_5A-7A-46A 7 03
5 0.3

CA _5A-7A-46C 7 03

5 0.3

CA_5A-7A-46D 7 03

5 0.3

CA_5A-12A-66A 12 0.8
66 0.8

5 0.3

CA _5A-30A-66A 30 0.3
66 0.5
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5 0.3
CA_5A-30A-66A-66A 30 0.3
66 0.5

5 0.3

CA_5B-30A-66A 30 0.3
66 05

5 0.3

CA_5A-40A-41A 40 0.5
41 05

7 0.3

CA_7A-8A-20A 8 0.6
20 [0.6]

7 0.3

CA_7A-20A-28A 20 0.6
28 0.6

7 0.7

CA_7A-20A-32A 20 0.3
32 N/A

7 0.3

CA_7A-20A-38A 20 0.3
38 03

7 0.3

CA_7A-20A-42A 20 0.3
42 0.8

8 0.6

CA_8A-11A-28A1 11 0.4
28 0.6

8 0.6

CA_8A-28A-41A15 28 0.5
41 0.3

12 0.8

CA_12A-30A-66A 30 0.3
66 05

CA_12A-30A-66A- 12 08
—oon 30 0.3
66 05
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19 0.3

CA_19A-21A-42A 21 0.4
42 0.8

19 0.3

CA_19A-21A-42C 21 04
42 0.8

21 0.4

CA_21A-28A-42A 28 0.5
42 0.8

21 04

CA_21A-28A-42C 28 0.5
42 0.8

28 0.5

CA_28A-41A-42A1° 41 0.3t
42 0.8

28 0.5

CA_28A-41C-42C 41 0.3°
42 0.8°

28 0.5

CA_28A-41A-42C 41 0.3°
42 0.8°

28 0.5

CA_28A-41C-42A 41 0.3°
42 0.8°

30 0.3

CA_29A-30A-66A 66 05
CA_29A-46A-66A 66 0.3

NOTE 1: The above additional tolerances are only applicable for the E-UTRA
operating bands that belong to the supported inter-band carrier
aggregation configurations

NOTE 2: The above additional tolerances also apply in non-aggregated
operation for the supported E-UTRA operating bands that belong to
the supported inter-band carrier aggregation configurations

NOTE 3: Unless otherwise specified, in case the UE supports more than one
of the above 3DL inter-band carrier aggregation configurations and
a E-UTRA operating band belongs to more than one 3DL inter-band
carrier aggregation configurations then:

- When the E-UTRA operating band frequency range is < 1GHz
and the tolerances are the same, the value applies to the
band. If the tolerances are different, the applicable additional
3DL tolerance is FFS. In case there is a harmonic relation
between low band UL and high band DL, then the maximum
tolerance among the different supported 3DL carrier
aggregation configurations involving such band shall be
applied

- When the E-UTRA operating band frequency range is >1GHz,
the applicable additional 3DL tolerance shall be the maximum
tolerance above that applies for that operating band among
the supported 3DL CA configurations

NOTE 4: The above additional tolerances applicable for the E-UTRA
operating bands that belong to the supported highest order inter-
band carrier aggregation configuration, also applies to the same E-
UTRA operating bands that belong to a supported lower order CA
configuration.

NOTE 5: The requirement is specified for the frequency range of 2545-
2690MHz.

NOTE 6: The requirement is specified for the frequency range of 2496-
2545MHz.

NOTE 7: For UE supporting E-UTRA band 65 and CA configurations
including Band 1, the Band 65 ATis ¢ is the max(Band 65 ATisc ,
Band 1 ATisc)

NOTE 8: Only applicable for UE supporting inter-band carrier aggregation
with the uplink active in Band 1 or Band 42.

NOTE 9: Only applicable for UE supporting inter-band carrier aggregation
with uplink in one E-UTRA band and without simultaneous Rx/Tx on
Band 41 and Band 42.

NOTE 10: Applicable for UE supporting inter-band carrier aggregation without
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simultaneous Rx/Tx among TDD bands.

NOTE 11: Only applicable for UE supporting inter-band carrier aggregation
with the uplink active in Band 1 or Band 8

NOTE 12: Only applicable for UE supporting inter-band carrier aggregation
with the uplink active in Band 3 or Band 8.

NOTE 13: Applicable for UE supporting inter-band carrier aggregation without
simultaneous Rx/Tx among TDD bands.

NOTE 14: Applicable for UE supporting inter-band carrier aggregation without
simultaneous Rx/Tx among TDD bands.

NOTE 15: Only applicable for UE supporting inter-band carrier aggregation
with the uplink active in Band 8 or Band 41.

NOTE 16: For UE supporting E-UTRA band 42, 43 or 48 and CA
configurations including Band 42, 43 or 48, the applicable ATigc in
Band 42, 43, or 48 is the max(Band 42 ATig,c, Band 43 ATz, Band
48 ATIB,C).

NOTE 17: Only applicable for UE supporting inter-band carrier aggregation
with the uplink active in Band 8 or Band 11.

NOTE 18: The values in the table reflect what can be achieved with the
present state of the art technology. They shall be reconsidered
when the state of the art technology progresses.
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Table 6.2.5-4: AT (four bands)

Inter-band CA E-UTRA Band AT, [dB]
Configuration
1 0.6
3 0.6
CA_1A-3A-5A-7A 5 0.3
7 0.6
1 0.6
3 0.6
CA_1A-3A-5A-7A-TA 5 03
7 0.6
1 0.5
3 0.5
CA_1A-3A-5A-40A 5 03
40 0.5
1 0.5
3 0.5
CA_1A-3A-5A-41A 5 0.3°
0.57
41 0.8°
1 0.6
CA_1A-3A-7TA-TA- 3 0.6
26A 7 0.6
26 0.3
1 0.6
3 0.6
CA_1A-3A-7A-8A 7 0.6
8 0.6
1 0.6
3 0.6
CA_1A-3A-7A-20A 7 06
20 0.3
1 0.6
3 0.6
CA_1A-3A-7A-26A 7 0.6
26 0.3
1 0.6
3 0.6
CA_1A-3A-7A-28A 7 0.6
28 0.6
1 0.6
3 0.6
CA_1A-3A-7C-28A 7 0.6
28 0.6
1 0.6
3 0.6
CA_1A-3A-7A-40A 7 0.8
40 0.9
1 0.6
3 0.6
CA_1A-3A-7A-40C 7 0.8
40 0.9
1 0.7
3 0.7
CA_1A-3A-7A-42A 7 07
42 0.8
1 0.3
3 0.8
CA_1A-3A-8A-11A ) 03
11 0.9
1 0.5
3 0.5
CA_1A-3A-8A-40A 8 0.3
40 0.5
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1 0.3
3 0.8

CA_1A-3A-19A-21A 19 0.3
21 0.9

1 0.6

3 0.6

CA_1A-3A-19A-42A 16 0.3
42 0.8

1 0.6

3 0.6

CA_1A-3A-19A-42C 19 03
42 0.8

1 0.3

3 0.3

CA_1A-3A-20A-28A 20 0.6
28 0.6

1 0.6

3 0.6

CA_1A-3A-20A-42A 20 03
42 0.8

1 0.3

3 0.8

CA_1A-3A-21A-28A 21 0.9
28 0.6

1 0.6

3 0.8

CA_1A-3A-21A-42A 1 0.9
42 0.8

1 0.6

3 0.8

CA_1A-3A-21A-42C o1 0.9
42 0.8

1 0.6

3 0.6

CA_1A-3A-28A-42A 28 0.6
42 0.8

1 0.6

3 0.6

CA_1A-3A-28A-42C 28 0.6
42 0.8

1 0.3

21 0.4

CA_1A-21A-28A-42A 28 0.6
42 0.8

1 0.5

CA_1A-5A-7A-46A 5 0.3
7 0.6

1 0.5

CA_1A-5A-7A-46C 5 0.3
7 0.6

1 0.5

7 0.6

CA_1A-7TA-20A-28A 20 0.6
28 0.6

1 0.6

7 0.7

CA_1A-TA-20A-42A 20 0.4
42 0.8

1 0.3

19 0.3

CA_1A-19A-21A-42A 1 0.4
42 0.8

1 0.3

CA_1A-19A-21A-42C 19 0.3
21 0.4
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42 0.8

1 0.3

21 0.4

CA_1A-21A-28A-42C o8 06
42 0.8

2 0.5

CA_2A-2A-5A-12A- 5 0.8
66A 12 0.8

66 0.5

2 0.5

CA_2A-2A-5A-30A- 5 0.3
66A 30 0.3

66 0.5

2 0.5

CA_2A-2A-12A-30A- 12 0.8
66A 30 0.3

66 0.5

2 0.5

4 0.5

CA_2A-4A-5A-12A 5 08
12 0.8

2 0.5

CA_2A-4A-5A-29A 4 0.5
5 0.5

2 0.5

4 0.5

CA_2A-4A-5A-30A 5 03
30 0.3

2 0.5

4 0.5

CA_2A-4A-5B-30A 5 03
30 0.3

2 0.5

4 0.5

CA_2A-4A-TA-12A 7 05
12 0.8

2 0.5

4 0.5

CA_2A-4A-12A-30A 12 08
30 0.3

2 0.5

CA_2A-4A-29A-30A 4 0.5
30 0.3

2 0.5

5 0.8

CA_2A-5A-12A-66A 12 08
66 0.5

2 0.5

5 0.3

CA_2A-5A-30A-66A 30 03
66 0.5

2 0.5

CA_2A-5A-30A-66A- 5 0.3
66A 30 0.3

66 0.5

2 0.5

5 0.3

CA_2A-5B-30A-66A 30 03
66 0.5

2 0.5

12 0.8

CA_2A-12A-30A-66A 30 03
66 0.5

3 0.5

CA_3A-7A-20A-28A 7 05
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20 0.6

28 0.5

3 0.7
CA_3A-TA-20A-32A 7 0.7

20 0.3

3 0.6

7 0.6
CA_3A-7A-20A-42A 20 0.3

42 0.8

3 0.8

19 0.3
CA_3A-19A-21A-42A 21 0.9

42 0.8

3 1

28 0.5
CA_3A-28A-41A-42A a1 0.37/0.8°

42 0.8

3 1

28 0.5
CA_3A-28A-41A-42C a1 0.37/0.8°

42 0.8

3 1

28 0.5
CA_3A-28A-41C-42A a1 0.37/0.8°

42 0.8

NOTE 1: The above additional tolerances are only applicable for the E-UTRA
operating bands that belong to the supported inter-band carrier aggregation
configurations.

NOTE 2: The above additional tolerances also apply in non-aggregated operation for
the supported E-UTRA operating bands that belong to the supported inter-
band carrier aggregation configurations.

NOTE 3: Tolerances for a UE supporting multiple 4DL inter-band CA configurations
are FFS.

NOTE 4: The above additional tolerances applicable for the E-UTRA operating
bands that belong to the supported highest order inter-band carrier
aggregation configuration, also applies to the same E-UTRA operating
bands that belong to a supported lower order CA configuration.

NOTE 5: For UE supporting E-UTRA band 65 and CA configurations including Band
1, the Band 65 ATsc is the max(Band 65 ATisc, Band 1 ATig,c).

NOTE 6: For UE supporting E-UTRA band 42, 43 or 48 and CA configurations
including Band 42, 43 or 48, the applicable ATisc in Band 42, 43, or 48 is
the max(Band 42 ATig,c, Band 43 ATig,c, Band 48 ATigc).

NOTE 7: The requirement is applied for UE transmitting on the frequency range of
2545-2690MHz.

NOTE 8: The requirement is applied for UE transmitting on the frequency range of
2496-2545MHz.

NOTE 9: The values in the table reflect what can be achieved with the present state
of the art technology. They shall be reconsidered when the state of the art
technology progresses.
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Table 6.2.5-5: ATs ¢ (five bands)

Inter-band CA E-UTRA Band AT, [dB]
Configuration
1 0.6
CA 1A-3A-7A-20A- 3 0.6
- 28A ! 0.6
20 0.6
28 0.6
1 0.7
CA 1A-3A-7A-20A- 3 0.7
© 42A ! 0.7
20 0.3
42 0.8

NOTE 1: The above additional tolerances are only applicable for the E-UTRA
operating bands that belong to the supported inter-band carrier aggregation
configurations.

NOTE 2: The above additional tolerances also apply in non-aggregated operation for
the supported E-UTRA operating bands that belong to the supported inter-
band carrier aggregation configurations.

NOTE 3: Tolerances for a UE supporting multiple 5DL inter-band CA configurations
are FFS.

NOTE 4: The above additional tolerances applicable for the E-UTRA operating
bands that belong to the supported highest order inter-band carrier
aggregation configuration, also applies to the same E-UTRA operating
bands that belong to a supported lower order CA configuration.

NOTE: The above additional tolerances do not apply to supported UTRA operating bands with frequency range
below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations when such bands are belonging only to band combination(s) where one
band is <1GHz and other bands are >1.7GHz and there is no harmonic relationship between the low band
UL and high band DL. Otherwise the above additional tolerances also apply to supported UTRA
operating bands that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations.

6.2.5A Configured transmitted power for CA

For uplink carrier aggregation the UE is allowed to set its configured maximum output power Pcuax,c for serving cell ¢
and its total configured maximum output power Pcvax.

The configured maximum output power Pcvax,c 0on serving cell ¢ shall be set as specified in subclause 6.2.5.

For uplink inter-band carrier aggregation, MPR: and A-MPR. apply per serving cell ¢ and are specified in subclause
6.2.3 and subclause 6.2.4, respectively. P-MPR . accounts for power management for serving cell ¢. Pecuwaxc iS
calculated under the assumption that the transmit power is increased independently on al component carriers.

For uplink intra-band contiguous and non-contiguous carrier aggregation, MPR. = MPR and A-MPR. = A-MPR with
MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively. There is one power management
term for the UE, denoted P-MPR, and P-MPR ¢ = P-MPR. Pcuax ¢ is calculated under the assumption that the transmit
power isincreased by the same amount in dB on al component carriers.

Thetotal configured maximum output power Pcvax shall be set within the following bounds:
Pemax_ L < Pemax < Pemax_H
For uplink inter-band carrier aggregation with one serving cell ¢ per operating band,

Pcvax_ L = MIN {10l0g10), MIN [ pemax.d (Atcc), Prowerclass/ (MPre:a-mpre-Atc,c - Atig e Atrrose) , Prowerclass/ PMpPre] ,
PPowerCIass}

Pemax_ 1 = MIN{10 10010 Y Pemax,c, ProwerClasst
where

- Pemaxcisthelinear value of Pemax, c Which is given by |E P-Max for serving cell cin[7];
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- Prowerciass 1S the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified
inthe Table 6.2.2A-1; proweciass iS the linear value of Prowerciass;

- mprcand ampr . are the linear values of MPR ¢ and A-MPR ¢ as specified in subclause 6.2.3 and subclause 6.2.4,
respectively;

- pmprcisthelinear value of P-MPR¢;

- Atccisthelinear value of ATce. Atcc=1.41when NOTE 2 in Table 6.2.2-1 applies for a serving cell ¢, otherwise
AtC,C = 1,

- At isthelinear value of the inter-band relaxation term AT g ¢ Of the serving cell ¢ as specified in Table 6.2.5-2;
otherwise Atigc=1;

- Atpose isthe linear value of ATerese and applies as specified in subclause 6.2.5.

For uplink intra-band contiguous and non-contiguous carrier aggregation,

Pcmax_ L = MIN{1010gi0 Y. pemax.c - ATc, Proweclass — MAX(MPR + A-MPR + AT g ¢ + ATc + ATprose, P-MPR) }
Pemax 1 = MIN{10l0ogi0 Y. pemax,c, ProwerClass)

where

- Pemaxcisthelinear value of Pemax,c which is given by |IE P-Max for serving cell cin [7];

- Prowerciass IS the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified
inthe Table 6.2.2A-1;

- MPRand A-MPR are specified in subclause 6.2.3A and subclause 6.2.4A respectively;
- ATs¢isthe additional tolerance for serving cell ¢ as specified in Table 6.2.5-2;
- P-MPR isthe power management term for the UE;

- ATcisthehighest value AT among al serving cells ¢ in the subframe over both timeslots. AT = 1.5 dB when
NOTE 2 in Table 6.2.2A-1 appliesto the serving cell ¢, otherwise ATcc = 0 dB;

- ATpose @pplies as specified in subclause 6.2.5.

For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving
cells (up to two contiguously aggregated carriers per operating band),

Pemax_ L = MIN {1010010) (Pemax L, Bi), Prowerclassh
Pcvax_ 1 = MIN{10 l0gi0 Y pemax,c » Prowerclass}
where
- Pemaxc iSthelinear value of Pemax, c whichis given by IE P-Max for serving cell cin[7];

- Prowerciass IS the maximum UE power specified in Table 6.2.2A-0 without taking into account the tolerance specified
in the Table 6.2.2A-0; Prowerciass IS the linear value of Prowerciass,

- Ppemax_t, si iSthe linear values of Pcwax 1 as specified in corresponding operating band. Povwax 1 ,c Specified for single
carrier in subclause 6.2.5 applies for operating band supporting one serving cell. Pcwax L specified for uplink intra-band
contiguous carrier aggregation in subclause 6.2.5A applies for operating band supporting two contiguous serving cells.

For each subframe, the Pcvwax_1 is evaluated per dot and given by the minimum value taken over the transmission(s)
within the slot; the minimum Pcuax 1 over the two slotsis then applied for the entire subframe. Prowerciass shall not be
exceeded by the UE during any period of time.
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If the UE is configured with multiple TAGs and transmissions of the UE on subframe i for any serving cell in one TAG
overlap some portion of the first symbol of the transmission on subframe i +1 for a different serving cell in another
TAG, the UE minimum of Pcmax | for subframesi and i + 1 applies for any overlapping portion of subframesi and i +
1. Prowerciass Shall not be exceeded by the UE during any period of time.

In case PC2 and uplink intra-band contiguous CA capable UE receives pemax.c in Scell then that applies both to Scell
and Pcell once the Scell is activated.

The measured maximum output power Pumax over all serving cells shall be within the following range:
Pemax_ L — MAX{TL, Teow(Pemax 1) } < Pumax < Pemax v + ThicH(Pemax_H)
Pumax = 1010010 Y. pumax.c

where pumax ¢ denotes the measured maximum output power for serving cell ¢ expressed in linear scale. The tolerances
TLOW(PCMAX) and THIGH(PCMAX) for applicableval ues of Pcmax are SpeCIerd in Table 6.2.5A-1 and Table 6.2.5A-2 for
inter-band carrier aggregation and intra-band carrier aggregation, respectively. The tolerance Ty is the absolute val ue of
the lower tolerance for applicable E-UTRA CA configuration as specified in Table 6.2.2A-0, Table 6.2.2A-1 and Table
6.2.2A-2 for inter-band carrier aggregation, intra-band contiguous carrier aggregation and intra-band non-contiguous
carrier aggregation, respectively.

Table 6.2.5A-1: Pcuax tolerance for uplink inter-band CA (two bands)

Pevax Tolerance Tolerance
(dBm) TLow(Pcmax) ThicH(Pcmax)
(dB) (dB)
Pcmax = 23 3.0 2.0
22 < Pcmax < 23 5.0 2.0
21 = Pcmax < 22 5.0 3.0
20 = Pcmax < 21 6.0 4.0
16 < Pcuax < 20 5.0
11 < Pcwac < 16 6.0
-40 = Pcwax < 11 7.0
Table 6.2.5A-2: Pcuax tolerance
Peuax Tolerance Tolerance
(dBm) TLow(Pcmax) ThicH(Pcmax)
(dB) (dB)
21 < Pcmax = 23 2.0
20 £ Pcwax <21 25
19 < Pcmvax < 20 35
18 < Pcvax < 19 4.0
13 = Pcvax <18 5.0
8 = Pcmax <13 6.0
-40 < Pcvax < 8 7.0

6.2.5B Configured transmitted power for UL-MIMO

For UE supporting UL-MIMO, the transmitted power is configured per each UE.

The definitions of configured maximum output power Pcmax e, the lower bound Pemax 1., and the higher bound
Pcmax_H,e Specified in subclause 6.2.5 shall apply to UE supporting UL-MIMO, where

- Prowerciass, APpowerciass and ATcc are specified in subclause 6.2.2B;
- MPR,isspecified in subclause 6.2.3B;
- A-MPR_isspecified in subclause 6.2.4B.

The measured configured maximum output power Pumax ¢ for serving cell ¢ shall be within the following bounds:
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Pemax_ e — MAX{TL, T Low(Pemax L,c)} < Pumaxc < Pemax He + T ricH(Pemax_Hie)

where TLOW(PCMAX_L,C) and THlGH(PCMAX_H,C) are defined as the tolerance and appliesto Pemax_Le and Pcmax_He
separately, while T, is the absolute value of the lower tolerance in Table 6.2.2B-1 for the applicable operating band.

For UE with two transmit antenna connectorsin closed-loop spatial amultiplexing scheme, the tolerance is specified in
Table 6.2.5B-1. The requirements shall be met with UL-MIMO configurations specified in Table 6.2.2B-2.

Table 6.2.5B-1: Pcumax.c tolerance in closed-loop spatial multiplexing scheme

Pcmax.c Tolerance Tolerance
(dBm) TLow(Pcmax_Lc) (dB) TricH(Pcmax_Hc) (dB)
Pcmax.c =23 3.0 2.0

22 < Pcmax.c < 23 5.0 2.0

21 < Pcmaxc < 22 5.0 3.0

20 = Pcmaxc < 21 6.0 4.0

16 < Pcmax,c < 20 5.0

11 < Pcuaxc < 16 6.0

-40 < Pcmaxe < 11 7.0

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.5 apply.

6.2.5C Configured transmitted power for Dual Connectivity

For inter-band dual connectivity with one uplink serving cell per CG, the UE is allowed to set its configured maximum
output power Pcmax iy, for serving cell c(i) of CGi, i = 1,2, and itstotal configured maximum output power Pcvax.

The configured maximum output power Pemax i), (p) in subframe p of serving cell ¢(i) on CG i shall be set within the
following bounds:

Pemax_ Lty (P) < Pemaxciy, i (B) < Pemax_Hei).i (P)

where Pemax_Lciyi () @d Pomax_nciy,i (p) are the limits for a serving cell c(i) of CG i as specified in subclause 6.2.5.

The total UE configured maximum output power Pcvwax (p,0) in a subframe p of CG 1 and a subframe q of CG 2 that
overlap in time shall be set within the following bounds for synchronous and asynchronous operation unless stated
otherwise:

Pemax 1(p,0) < Pomax (P,0) < Pomax_+ (p,0)
with
Pemax 1 (,0) = MIN {1010g10 [Pemax_1.cw.1 (P) + Pomax_Le@.2 ()], Prowerciass}
Pemax_1 (P,0) = MIN {10 logio [pemax_H.ew.1 (P) + Pomax_He@.2 (Q)], Prowerciass
where pevmax L), IS Pemax_H.c)i are the respective limits Pemax_Lciyi () and Pemax_m.ciyi (P) expressed in linear scale.

If the UE is configured in Dual Connectivity and synchronous transmissions of the UE on subframe p for a serving cell
in one CG overlaps some portion of the first symbol of the transmission on subframe q +1 for adifferent serving cell in
the other CG, the UE minimum of Pcuwax_. between subframes pairs (p, g) and (p+1, g +1) respectively applies for any
overlapping portion of subframes (p, ) and (p +1, g+ 1). Prowerciass Shall not be exceeded by the UE during any period of
time.

The measured total maximum output power Pumax over both CGsis

Pumax = 10 10010 [Ppumax,ca),1 + Pumax.c@).2],
where pumax )i denotes the measured output power of serving cell c(i) of CG i expressed in linear scale.
If the UE is configured in Dual Connectivity and synchronous transmissions

Pemax_L(p, @) — Trow (Pemax L(p, 9)) < Pumax < Pemax_r(p, @) + ThicH (Pemax_H(p, Q)
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where Pemax_L (p,9) and Pemax_+ (p,q) are the limits for the pair (p,q) and with the tolerances Tow(Pcmax) and
TricH(Pemax) for applicable values of Powax specified in Table 6.2.5C-1. Pcwax . may be modified for any overlapping
portion of subframes (p, ) and (p +1, g+1).

If the UE is configured in Dual Connectivity and asynchronous transmissions, the subframes of the leading CG are
taken as reference subframes for the measurement of the total configured output power Pumax. If subframep of CG 1
and subframe g of CG 2 overlap intime in their respective slot 0 and

1. if pleadsintime over g, then p is the reference subframe and the (p,q) and (p,g-1) pairs are considered for
determining the Pcuax tolerance

2. if gleadsintime over p, then q is the reference subframe and the (p-1,q) and (p,q) pairs are considered for
determining the Pcuax tolerance;

for the reference subframe p duration (when subframe p in CG 1 leads):
Pcovax L =MIN {Pemax L (p.9) , Pemax L (p.0-1)}
P emax 1 = MAX {Pemax 1 (p,4) , Pemax v (p,0-1)}
while for the reference subframe g duration (when subframe q in CG 2 leads):
P'omax L =MIN {Pevax 1 (p-1,0) , Povax_1 (p,9)}
P cvmax_ 1 = MAX {Pcmax 1 (p-1,9) , Povax_+ (p,0)}

where Pcuax_ L and Powax_ 1 are the applicable limits for each overlapping subframe pairs (p,q) , (p, g-1) and (p-1,9).
The measured total configured maximum output power Pumax shall be within the following bounds:

Pcovax L — Trow (P emax L) < Pumax < P'omax H + Thich (P emax_H)

with the tolerances T ow(Pcmax) and Traicn(Pemax) for applicable values of Povax specified in Table 6.2.5C-1.

Table 6.2.5C-1: Pcuax tolerance for inter-band Dual Connectivity

Pevax(dBm) Tolerance Tolerance
TLow(Pcmax_L )(dB) ThicH ( Pcmax_H )(dB)

Pcmax = 23 3.0 2.0

22 sPcmax,< 23 5.0 2.0

21 < Pcmax< 22 5.0 3.0

20 = Pcmax, < 21 6.0 4.0

16 = Pcvax < 20 5.0

11 < Pcmax, < 16 6.0

-40 = Pevwax < 11 7.0

6.2.5D Configured transmitted power for ProSe

When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA ProSe operating bands specified in Table 5.5D-1, the configured maximum output power Pcymax cand
power boundary requirement specified in subclause 6.2.5 shall apply to UE supporting ProSe, where

- MPRcis specified in subclause 6.2.3D;
- A-MPR:is specified in subclause 6.2.4D;
- ATpose=0.1dB.

For PCMAX,PSSCH and PCMAx,Psc:CH , Pemax ¢ is the value given by |E P-Max for serving cell ¢, defined by [7], when

present. Pemax.c iSthe value given by 1E maxTxPower, defined by [7], when the UE is not associated with a serving cell
on the ProSe carrier .

P
For CMAXPSDCH ‘b1« cisthe value given by the |E discMaxTxPower in[7].
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For Poyiax psach + Pemax.c is the value given by the IE maxTxPower in [7] when the ProSe UE is not associated with a

serving cell on the ProSe carrier. When the UE is associated with a serving cell, then Pemax ¢ is the value given by the
|E P-Max when PSBCH/SL SS transmissionsiis triggered for ProSe Direct communication as specified in [7], and isthe
value given by the |E discMaxTxPower in [7] otherwise.

For Poyax ssss» the valueis as calculated for Py, ax pescy @nd @pplying the MPR for SSSS as specified in Section
6.2.3D.

When a UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe / E-UTRA bands specified in Table 5.5D-2, the UE is allowed to set its configured maximum output
power Pcmaxce-utra @nd Pemaxcprose fOr the configured E-UTRA uplink carrier and the configured E-UTRA ProSe
carrier, respectively, and itstotal configured maximum output power Powax c.

The configured maximum output power Pcumax ce-utra(p) in subframe p for the configured E-UTRA uplink carrier shall
be set within the bounds:

Pemax_Leeutra (P) < Pemax ceutra(P) < Pemax_Hce-utra (P)
where Pemax_Lce-utra @nd Pemax_Hce-UTra @re the limits for aserving cell ¢ as specified in subclause 6.2.5.

The configured maximum output power Pcuax cprose (Q) in subframe g for the configured E-UTRA ProSe carrier shall
be set within the bounds:

Pemax ¢ prose () < Pemax_Hieprose ()
where Pcvax_H,cprose 1S the limit as specified in subclause 6.2.5D.

Thetotal UE configured maximum output power Pcuax (p,0) in a subframe p of an E-UTRA uplink carrier and a
subframe q of an E-UTRA ProSe sidelink that overlap in time shall be set within the following bounds for synchronous
and asynchronous operation unless stated otherwise:

Pemax_L (p,0) < Pewmax (p,0) < Pewax_+ (,0)
with
Pemax_L (p,0) = Pemax_Lceutra (P)
Pemax_H (p,d) = MIN {10 10910 [Pemax_H,ce-utra (P) + Pemax_H.cProse (0)], Prowerclassy

where pemax_H,c,Prose @Nd Pemax_H,ce-uTra &€ the limits Povmax_H,c,prose (0) and Pemax_H,ce-uTra (p) expressed in linear
scae.

The measured total maximum output power Pumax over both the E-UTRA uplink and E-UTRA ProSe carriersis
Pumax = 10 10g10 [Pumax cEUTRA + PUMAX,cProse],

where pumax ce-utra denotes the measured output power of serving cell ¢ for the configured E-UTRA uplink carrier,
and pumax cprose denotes the measured output power for the configured E-UTRA ProSe carrier expressed in linear scale.

When a UE is configured for synchronous ProSe and uplink transmissions,
Pevax L(p, @) — Trow (Pomax L(P, 9)) < Pumax < Pemax H(P, @) + ThicH (Pemax_H(p, Q)

where Pevax L (p,0) and Povax 1 (p,g) are the limits for the pair (p,g) and with the tolerances TiLow(Pcvwax) and
Trich(Pomax) for applicable values of Pouax specified in Table 6.2.5C-1. Powax . may be modified for any overlapping
portion of subframes (p, g) and (p +1, g+1).

When a UE is configured for asynchronous ProSe and uplink transmissions, the carrier configured for uplink
transmission is taken as the reference. If subframe p for the E-UTRA uplink carrier and subframe q for the E-UTRA
ProSe carrier overlap in time and

1. if uplink carrier leads in time over q, then p isthe reference subframe and, the (p,q) and (p,g-1) pairs are
considered for determining the Pcuwax tolerance
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2. if ProSe carrier leadsin time over p, then p is the reference subframe and, the (p,q) and (p,g+1) pairs are
considered for determining the Pcuax tolerance
For the reference subframe p duration when uplink carrier leads:
Povax L = Powax_L,ce-utra (P)
Pemax 1 = MAX {Pevax 1 (P,0-1) , Pemax w1 (p,0)}
For the reference subframe p duration when ProSe carrier leads:
Pemax_ L = Pomax_Lce-utra (P)
Pcvax 1 = MAX {Pcvax 1 (P,0) , Pemax_n (p,a+1)}

where Pcvax_L,ce-utra (P) @nd Pemax w1 are the applicable limits for each overlapping subframe pairs (p,q) , (p, g+1) , (p,
g-1). The measured total configured maximum output power Pumax shall be within the following bounds:

Peovax L — Trow (P emax L) < Pumax < Pomax H + Thich (P emax_H)

with the tolerances T ow(Pcmax) and Traicn(Pemax) for applicable values of Povax specified in Table 6.2.5C-1.

6.2.5F Configured transmitted Power for category NB1 and NB2

For each dot i the category NBland NB2 UE is allowed to set its configured maximum output power Pcyax.c. The
configured maximum output power Pcvax ¢ iS Set within the following bounds:

Pemax_Le < Pemax.c < Pemax_Hie
Where
— Povax_te=MIN { Pemax.c, Prowerclas — MPRc — A-MPRc}
— Pemax_He = MIN { Pemax.c, ProwercClass}
— Pemaxcisthevalue given to |E P-Max, defined in[7]

—  Pepowerciass IS the maximum category NB1 and NB2 UE power specified in Table 6.2.2F-1 without taking into
account the associated tolerance

— MPRcis specified in subclause 6.2.3F
— A-MPRc = 0dB unless otherwise stated.

The measurement period for Pumax ¢ is @ least one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms dot
(excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing. The measured
maximum output power Pumax,c shall be within the following bounds:

Pemax_Le— T(Pomax L) < Pumaxc < Pemax_He + T(Pemax Hie)

Where T(Pcmax) is defined by the tolerance table below and applies to Pcvax_t,c and Pomax_n,c Separately.

Table 6.2.5F-1: Pcuaxtolerance for power class 3

Povax  (dBm) Toleran(%eB')l'(PCMAx)
21 < Pcmax = 23 2.0
20 £ Pcuwax < 21 2.5
19 = Pcwvax < 20 3.5
18 = Pcmax < 19 4.0
13 = Pcuax < 18 5.0
8 = Pcmax <13 6.0
-40 < Pcvax < 8 7.0
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Table 6.2.5F-2: Pcuax tolerance for power class 5

Pcmax.c Tolerance T(Pcmax.c)
(dBm) (dB)

18 < Pcwax = 20 2.0

17 = Pcwaxc < 18 2.5

16 < Pcvaxc <17 3.5

15 = Pcmaxc < 16 4.0

10 < Pcvaxc <15 5.0

5 = Pcmax.c < 10 6.0

-40 = Pcmaxc <5 7.0

Table 6.2.5F-3: Pcuax tolerance for power class 6
Pcmax.c Tolerance T(Pcmax.c)
(dBm) (dB)
13 = Pcvaxc = 14 2.5
12 < Pcvaxc <13 3.5
11 < Pcwvax,c < 12 4
8 < Pcuaxc <11 5
5 < Pcvaxc <8 6.0
-40 < Pcuaxc <5 7.0

6.2.5G Configured transmitted power for V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for EFUTRA V2X operating bands specified in Table 5.5G-1, the V2X UE is alowed to set its configured maximum
output power Pcuax,c for component carrier ¢. The configured maximum output power Peuwax ¢ iS set within the
following bounds:

Pemax_Le < Pemaxe < Pomax_me With

Pemax_Le = MIN {Pemax.c—ATce, Prowerclass— MAX(MPR: + A-MPRc + ATig ¢ + ATcc + ATprose, P-MPRc), Preguiatory.c

}

Pemax_He = MIN {Pemax.c, Prowerclass, Pregulatory,c }

where

For the total transmitted power Pcyax,c of PSSCH and PSCCH, Pemax ¢ isthe value given by 1E maxTxPower,
defined by [7], when the UE is not associated with a serving cell on the V2X carrier.

P . . . . . .
For CMAX.PSBCH ‘b . - isthe value given by the |E maxTxPower in [7] when the UE is not associated with a
serving cell onthe V2X carrier.

P P
For CMAX.SSSS thevalueisas calculated for - MAXPSBCH gnd applying the MPR for SSSS as specified in
Section 6.2.3D.

Prowerciass 1S the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance
specified in the Table 6.2.2-1;

MPR: and A-MPR. for serving cell ¢ are specified in subclause 6.2.3G and subclause 6.2.4G, respectively;
ATige, ATce, ATerose and P-MPR. are specified in subclause 6.2.5

Preguiatory,c = 10 - Gpost comector dBmM when the V2X UE is within the protected zone [13] of CEN DSRC tolling
system and operating in Band 47; Preguiatory,c = 33 - Gpost connector dBM otherwise.
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The maximum output power Pemax,pssch @nd Pemax pscen are derived from Pewax,c based on the PSD offset following
subclause 14.1.1.5in [6]. For al cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD
offset value.

For the measured configured maximum output power Pumax c for E-UTRA V2X sidelink transmissions non-concurrent
with E-UTRA uplink transmissions, the same requirement as in subclause 6.2.5 shall be applied.

When a UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the UE is allowed to set its configured maximum output power
Pcemax ce-utra @nd Pemax.cvex for the configured E-UTRA uplink carrier and the configured E-UTRA V2X carrier,
respectively, and its total configured maximum output power Pcuwax.c. The ATigc0Of Pomax ce-utra iS Specified in Table
6.2.5G-1.

The configured maximum output power Pcuax ce-utra(p) in subframe p for the configured E-UTRA uplink carrier shall
be set within the bounds:

Pemax_Leeutra (P) < Pemax,ce-utra(P) < Pomax_Hiee-utra (P)
where Pecvax_Lce-utra @Nd Pomax_Hie,e-utra @re the limits for a serving cell ¢ as specified in subclause 6.2.5.

The configured maximum output power Peumax cvex (0) in subframe g for the configured E-UTRA V2X carrier shall be
set within the bounds:

Pemax cvex (0) < Pemax_Hevex (Q)
where Pcvax_H,cvex IS the limit as specified in subclause 6.2.5G.

The total UE configured maximum output power Pcwax (p,0) in a subframe p of an E-UTRA uplink carrier and a
subframe q of an E-UTRA V2X sidelink that overlap in time shall be set within the following bounds for synchronous
and asynchronous operation unless stated otherwise:

Pemax_L (p,0) < Pemax (p,0) < Pewax_+ (,0)
with
Pemax_L (P,0) = Pomax_Leeutra (P)
Pcemax_H (P,0) = 10 [ogio [Pemax_H.ce-uTra (P) + Pemax_H.cvex (0)]
where pemax_m,cvex and pemax_H,ce-utra @€ the limits Powax_v.cvex () @nd Pomax_ice-utra (p) expressed in linear scale.
The measured total maximum output power Pumax over both the E-UTRA uplink and E-UTRA V2X carriersis
Pumax = 10 10g10 [Pumax,cE-UTRA + PumAXx,cv2x] s

where pumax.ce-utra denotes the measured output power of serving cell ¢ for the configured E-UTRA uplink carrier,
and pumax.cvex denotes the measured output power for the configured E-UTRA V2X carrier expressed in linear scale.

When a UE is configured for synchronous V2X sidelink and uplink transmissions,
Pemax_L(p, @) — Trow (Pemax L(p, 9)) < Pumax < Pemax_n(p, @) + ThicH (Pemax_H(p, Q)

where Pemax L (p,d) and Pcvax_n (p,g) are the limits for the pair (p,q) and with the tolerances Tiow(Pcwmax) and
ThicH(Pcemax) for applicable values of Pemax specified in Table 6.2.5G-2. Pcwax_ may be modified for any overlapping
portion of subframes (p, ) and (p +1, g+1).

When a UE is configured for asynchronous V2X and uplink transmissions, the subframe p for the E-UTRA uplink
carrier and subframe q for the E-UTRA V2X carrier overlap in time and

1. if uplink carrier leadsin time over g and V2X UE sidelink transmission has SCI whose “Priority” field isset to a
value less than the high layer parameter thresSL-TxPrioritization, then p isthe reference subframe and the (p,q)
and (p,g-1) pairs are considered for determining the PCMAX tolerance

2. if uplink carrier leadsin time over g and V2X UE sidelink transmission has SCI whose “Priority” field isset to a
value larger than the high layer parameter thresSL-TxPrioritization, then g is the reference subframe and the
(p,q) and (p+1,q) pairs are considered for determining the PCMAX tolerance
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3. if V2X carrier leadsin time over p and V2X UE sidelink transmission has SCI whose “Priority” fieldissetto a
value less than the high layer parameter thresSL-TxPrioritization, then p is the reference subframe and the (p,q)
and (p,g+1) pairs are considered for determining the PCMAX tolerance

4. if V2X carrier leadsin time over p and V2X UE sidelink transmission has SCI whose “Priority” field isset to a
value larger than the high layer parameter thresSL-TxPrioritization,, then g is the reference subframe and the (p-
1,g) and (p,q) pairs are considered for determining the PCMAX tolerance

For the reference subframe p duration when uplink carrier leads:
Pevax L = Pomax L, ce-utra (P)
Pevax v = MAX {Pevax 1 (P,0-1) , Pomax 1 (P,0)}
For the reference subframe p duration when V2X carrier leads.
Pemax_ L = Pomax_Leeutra(p)
Pevax v = MAX {Pevax 1 (p,9) , Povax 1 (p,.g+1)}
For the reference subframe g duration when uplink carrier leads:
P'cmax L = Pomax_Le e-utra(0)
Pemax 1 = MAX {Pevax 1 (P,0) , Povax + (p+1,0)}
For the reference subframe g duration when V2X carrier leads:
Pcvax L = Pemax L, e-utra(P)
Pemax 1 = MAX {Pevax 1 (P-1.0) , Pemax 1 (p,0)}

where Pcvax_L,ce-utra (P) @nd Pemax_+ are the applicable limits for each overlapping subframe pairs above 4case with
(p,9), (p, 9-1) or (p,q), (p, g+1) or (p,q), (p+1,9) or (p,q), (p-1, ). The measured total configured maximum output
power Pumax shall be within the following bounds:

Peovax 1 — Trow (P emax 1) < Pumax < Pomax b+ Thich (P cvax_H)
with the tolerances T ow(Pcmax) and TricH(Peovwax) for applicable values of Pomax specified in Table 6.2.5G-2.

For intra-band contiguous multi-carrier operation, MPR; = MPR and A-MPR; = A-MPR with MPR and A-MPR
specified in subclause 6.2.3G and subclause 6.2.4G respectively. There is one power management term for the UE,
denoted P-MPR, and P-MPR ¢ = P-MPR. Pcuax ¢ iscaculated under the assumption that the transmit power is
increased by the same amount in dB on al component carriers.

Thetotal configured maximum output power Pcvax shall be set within the following bounds:

Pemax_ L < Pemax < Pemax_H

PCMAX_L =Ml N{ 10 |Oglo Z Pemax.c - ATc, ProwerClass — MAX(M PR+ A-MPR + AT|B,C + ATc + ATprose, P-M PR),
PReguIatory }

Pemax_ 1 = MIN{ 10 logio Y, Pemax.c, Prowerclass, Pregulatory }
where
- Pemaxcisthelinear value of Pemax,c which is given by IE maxTxPower in [7];

- Proweciass IS the maximum UE power specified in Table 6.2.2G-1 without taking into account the tolerance
specified in the Table 6.2.2G-1;

- MPR and A-MPR are specified in subclause 6.2.3G and subclause 6.2.4G respectively;
- ATgcisthe additional tolerance for serving cell ¢ as specified in Table 6.2.5-2;

- P-MPR isthe power management term for the UE;
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- ATcisthehighest value AT among al serving cells ¢ in the subframe over both timeslots. AT¢c = 1.5 dB when

NOTE 2in Table 6.2.2-1 applies, otherwise ATcc = 0 dB;

- ATprose applies as specified in subclause 6.2.5.

- Preguiatory = 10 - Gpost connector dBm when V22X UE is within the protected zone [13] of CEN DSRC tolling system

ETSI TS 136 101 V14.20.0 (2021-11)

and Operati ng in Band 47, |:)Regulatory =33- Gpost comector dBM otherwise.

NOTE: The supported post antenna connector gain Gpost comector declared by the UE following the principle

described in annex 1.

Table 6.2.5G-1: ATig for inter-band con-current V2X operation (two bands)

V2X con- E-UTRA or V2X ATiec [dB]

current band Operating Band

Configuration

V2X_3A-47A 3 0.0
V2X_7A-47A 7 0.0
V2X_8A-47A 8 0.0
V2X_39A-47A 39 0.0
V2X_41A-47A 41 0.0

Table 6.2.5G-2: Pcuaxc tolerance in concurrent transmission for V2X UE

Pcmax.c Tolerance Tolerance
(dBm) TLow(Pcmax_ L) (dB) TricH(Pcmax_Hc) (dB)
Pcmax,c = 26 3.0 2.0

23 < Pcmax,c < 26 4.0 2.0

22 < Pcmax,c < 23 5.0 2.0

21 < Powaxc < 22 5.0 3.0

20 < Pcmaxc <21 6.0 4.0

16 < Pcmaxc < 20 5.0

11 < Pcmaxc < 16 6.0

-30 = Pemaxc < 11 7.0

6.3 Output power dynamics

6.3.1  (Void)

6.3.2 Minimum output power

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

minimum value.

6.3.2.1 Minimum requirement

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

exceed the values specified in Table 6.3.2.1-1.
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Table 6.3.2.1-1: Minimum output power

Channel bandwidth / Minimum output power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output 40 dBm
power
Measurement
bandwidth 108 MHz | 27MHz | 45MHz | 9.0MHz | 13.5MHz | 18 MHz

6.3.2A UE Minimum output power for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands and intra-band contiguous and non-
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 all transmit
bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum value.

6.3.2A.1 Minimum requirement for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the minimum output power is defined
per carrier and the requirement is specified in subclause 6.3.2.1. If two contiguous component carriers are assigned to
one E-UTRA band, the requirementsin subclause 6.3.2A.1 apply for those component carriers.

For intra-band contiguous and non-contiguous carrier aggregation the minimum output power is defined as the mean
power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2A.1-1.

Table 6.3.2A.1-1: Minimum output power for intra-band contiguous and non-contiguous CA UE

CC Channel bandwidth / Minimum output power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output 40 dBm
power
Measurement
bandwidth 45MHz | 9.0 MHz | 13.5MHz | 18 MHz

6.3.2B UE Minimum output power for UL-MIMO

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.

6.3.2B.1 Minimum requirement

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is
defined as the sum of the mean power at each transmit connector in one sub-frame (1ms). The minimum output power
shall not exceed the values specified in Table 6.3.2B.1-1.

Table 6.3.2B.1-1: Minimum output power

Channel bandwidth / Minimum output power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output 40 dBm
power
Measurement
bandwidth 108 MHz | 27 MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz
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If UE is configured for transmission on single-antenna port, the requirements in subclause 6.3.2 apply.

6.3.2C Void

<reserved for future use>

6.3.2D UE Minimum output power for ProSe

When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA ProSe operating bands specified in Table 5.5D-1, the requirementsin subclause 6.3.2 apply for ProSe
transmission.

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.3.2A apply as specified for
the corresponding inter-band aggregation with uplink assigned to two bands.

6.3.2F UE Minimum output power for category NB1 and NB2

For category NB1 and NB2 UE the single-tone and multi-tone transmission minimum output power reguirement for the
channel bandwidth is -40 dBm. For 3.75kHz sub-carrier spacing the minimum output power is defined as mean power
in one sot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the minimum
output power is defined as mean power in one sub-frame (1ms).

6.3.2G UE Minimum output power for V2X Communication
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions

for E-UTRA V2X operating bands specified in Table 5.5G-1, the minimum output power shall not exceed the values
specified in Table 6.3.2G-1.

Table 6.3.2G-1: Minimum output power

Channel bandwidth / Minimum output power / Measurement
bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output -30 dBm
power
Measurement
bandwidth 9.0 MHz 18 MHz

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements specified in subclause 6.3.2 shall apply for
the uplink and the requirements specified in subclause 6.3.2G shall apply for the sidelink.

For intra-band contiguous E-UTRA V2X multiple carrier transmissions, the requirements specified in subclause 6.3.2G
shall apply for each sidelink carrier.

6.3.3  Transmit OFF power

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

6.3.3.1. Minimum requirement

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

Channel bandwidth / Transmit OFF power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF 50 dBm
power
Measurement
bandwidth 1.08 MHz | 2.7 MHz 4.5 MHz 9.0 MHz | 13.5MHz | 18 MHz

6.3.3A UE Transmit OFF power for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands and intra-band contiguous and non-
contiguous carrier aggregation, transmit OFF power is defined as the mean power per component carrier when the
transmitter is OFF on al component carriers. The transmitter is considered to be OFF when the UE is not allowed to
transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE is not
considered to be OFF.

6.3.3A.1 Minimum requirement for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, transmit OFF power requirement is
defined per carrier and the requirement is specified in subclause 6.3.3.1. If two contiguous component carriers are
assigned to one E-UTRA band, the requirements in subclause 6.3.3A.1 apply for those component carriers.

For intra-band contiguous and non-contiguous carrier aggregation the transmit OFF power is defined as the mean power
in aduration of at least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed
the values specified in Table 6.3.3A.1-1.

Table 6.3.3A.1-1: Transmit OFF power for intra-band contiguous and non-contiguos CA UE

CC Channel bandwidth / Transmit OFF power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF 50 dBm
power
Measurement
bandwidth 4.5 MHz 9.0 MHz | 13.5MHz | 18 MHz

6.3.3B UE Transmit OFF power for UL-MIMO

For UE supporting UL-MIMO, the transmit OFF power is defined as the mean power at each transmit antenna
connector when the transmitter is OFF at all transmit antenna connectors. The transmitter is considered to be OFF when
the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and
measurements gaps, the UE is not considered to be OFF.

6.3.3B.1 Minimum requirement

The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at |east one
sub-frame (1ms) excluding any transient periods. The transmit OFF power at each transmit antenna connector shall not
exceed the values specified in Table 6.3.3B.1-1.
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Table 6.3.3B.1-1: Transmit OFF power per antenna port

Channel bandwidth / Transmit OFF power/ Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF 50 dBm
power
Measurement
bandwidth 1.08 MHz | 2.7 MHz 4.5 MHz 9.0 MHz | 13.5MHz | 18 MHz

6.3.3D Transmit OFF power for ProSe

When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA ProSe operating bands specified in Table 5.5D-1, the Prose UE shall meet the Transmit OFF power at all
times when the UE is not associated with a serving cell on the ProSe carrier and does not have knowledge of its
geographical areaor is provisioned with pre-configured radio parameters that are not associated with any known
Geographical Area.

The requirements specified in subclause 6.3.3 shall apply to UE supporting ProSe when
- the UE isassociated with a serving cell on the ProSe carrier, or

- the UE is not associated with a serving cell on the ProSe carrier and is provisioned with the preconfigured radio
parameters for ProSe Direct Communications and/or ProSe Direct Discovery that are associated with known
Geographical Area, or

- the UE isassociated with a serving cell on acarrier different than the ProSe carrier, and the radio parameters for
ProSe Direct Discovery on the ProSe carrier are provided by the serving cell, or

- the UE isassociated with a serving cell on acarrier different than the ProSe carrier, and has a non-serving cell
selected on the ProSe carrier that supports ProSe Direct Discovery and/or ProSe Direct Communication.

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band
E-UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, transmit OFF power is defined as the mean power
per component carrier when the transmitter is OFF on all component carriers. During measurement gaps and
transmission/reception gaps for ProSe, the UE is not considered to be OFF. Transmit OFF power requirement as
specified in subclause 6.3.3 apply per carrier.

6.3.3F Transmit OFF power for category NB1 and NB2

For category NB1 and NB2 UE the transmit OFF power requirement for the channel bandwidth is-50 dBm. For
3.75kHz sub-carrier spacing the transmit OFF power is defined as mean power in one slot (2ms) excluding the 2304Ts
gap when UE is not transmitting. For 15kHz sub-carrier spacing the transmit OFF power is defined as mean power in
one sub-frame (1ms).

6.3.3G Transmit OFF power for V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA V2X operating bands specified in Table 5.5G-1, the V2X UE shall meet the Transmit OFF power in
subclause 6.3.3D.

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 6.3.3A apply for as specified for
the corresponding inter-band con-current operation with uplink assigned to two bands.

For intra-band contiguous E-UTRA V2X multiple carrier transmissions, the requirements in subclause 6.3.3A apply as
specified for the corresponding intra band contiguous carrier aggregation.
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6.3.4 ON/OFF time mask

6.34.1 General ON/OFF time mask

The General ON/OFF time mask defines the observation period between Transmit OFF and ON power and between
Transmit ON and OFF power. ON/OFF scenarios include; the beginning or end of DT X, measurement gap, contiguous,
and non contiguous transmission

The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods.
The ON power is defined as the mean power over one sub-frame excluding any transient period.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and

subclause 6.6.2.3
1
L_[a

End of ON power !
—>I

End of OFF power
requirement

Start of OFF power
requirement

* The OFF power requirements does not

apply for DTX and measurement gaps 1
20ps k=1 1< 20us
Transient period Transient period

Figure 6.3.4.1-1: General ON/OFF time mask for Frame Structure Type 1 and Frame Structure Type 2

For Frame Structure Type 3 the general ON/OFF mask is specified in 6.3.4.1-1A with the PUSCH starting position
modified by t, = NIT, relative to the start of the sub-frame as indicated in the associated DCI, where N> and the

dart ' s Sart
basic time unit T, are specified in [4]. At the end of the sub-frame t_, =0 and t_, = Tom with TSymb denoting the
duration of the last SC-FDMA symbol when the bit indicating the PUSCH ending symbol in the associated DCI has

value'0" and ‘1" as specified in [5], respectively; the OFF power requirement applies 5 us after the end of the last
symbol transmitted.

Start Sub-frame End sub-frame ‘
1

1 1

|l et e T
]
]

K Start of ON power End of ON power
e o oo PO —_——

D

End of OFF power
requirement

Start of OFF power

1
1
1
1
1
1
| .
1 requirement

* The OFF power requirements does not

1 1 apply for DTX and measurement gaps
20us :@: 15us |
Transient period Transient period tend

—————— X

o}

Figure 6.3.4.1-1A: General ON/OFF time mask for Frame Structure Type 3

6.3.4.2 PRACH and SRS time mask

6.3.4.2.1 PRACH time mask
The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient

periods as shown in Figure 6.3.4.2-1. The measurement period for different PRACH preamble format is specified in
Table6.3.4.2-1.

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 212 ETSI TS 136 101 V14.20.0 (2021-11)

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

Table 6.3.4.2-1: PRACH ON power measurement period

PRACH preamble format Measurement period (ms)
0.9031
1.4844
1.8031
2.2844
0.1479

AIWIN|FR|O

End of OFF power
requirement

Start of OFF power

requirement
«—

Transient period Transient period

Figure 6.3.4.2-1: PRACH ON/OFF time mask

6.3.4.2.2 SRS time mask

In the case a single SRS transmission, the ON power is defined as the mean power over the symbol duration excluding
any transient period; Figure 6.3.4.2.2-1 and Figure 6.3.4.2.2-1A.

In the case adual SRS transmission, the ON power is defined as the mean power for each symbol duration excluding
any transient period. Figure 6.3.4.2.2-2

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and

subclause 6.6.2.3

SRS ON power

requirement
&>

1
1
1
1
1
1
1
1
|
1
1
1
1
1
a»
»

End of OFF Start of OFF power
power requirement requirement
1
1 1
20;15'@' I@'ZOMS
Transient period Transient period

Figure 6.3.4.2.2-1: Single SRS time mask for Frame Structure Type 1 and Frame Structure Type 2

For Frame Structure Type 3 and single SRS transmission, the SRS time mask is specified in 6.3.4.2-2A; the OFF power
requirement applies [5] us after the end of the SRS symbol.
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SRS ON power
requirement

W = -

End of OFF Start of OFF power
power requirement requirement
1
20usl@| (—j 15us
Transient period Transient period

Figure 6.3.4.2.2-1A: Single SRS time mask for Frame Structure Type 3

1
ISRS ON power 1 SRS ON power
1

I requirement requirement .

1
| 1
. I Start of OFF power
power requirement | ' I requirement
| 1
20ps :@_ ZOps:e: <> 20ps l<> 20ps
Transient period *Transient period Transient period

End of OFF

R

* Transient period is only specifed in the case of frequency hopping or a power change between SRS symbols

Figure 6.3.4.2.2-2: Dual SRS time mask for the case of UpPTS transmissions

6.3.4.3 Slot / Sub frame boundary time mask

The sub frame boundary time mask defines the observation period between the previous/subsequent sub—frame and the
(reference) sub-frame. A transient period at a slot boundary within a sub-frame is only allowed in the case of Intra-sub
frame frequency hopping. For the cases when the subframe contains SRS the time masksin subclause 6.3.4.4 apply.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

N,; Sub-frame

No Sub-frame N., Sub-frame

Slot; Slot;,

Start of N,; power

requirement
—

End of N,; power
requirement >

1
1
: [
! [
: |
| [
1
: [
| ! [
20ps <>le— 200 20ps €—> <—> 20ps 20ps <>l 20ps

Transient period Transient period Transient period

Figure 6.3.4.3-1: Transmission power template for Frame Structure Type 1 and Frame Structure Type
2

For Frame Structure Type 3 the sub-frame boundary time mask is specified in Figure 6.3.4.3-1A when the bit indicating
the PUSCH ending symbol in the associated DCI has value ‘1’ and the PUSCH starting position is modified by t, in
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the following subframe (clause 6.3.4.1); T, denotes the duration of the ending SC-FDMA symbol. the OFF power
requirement applies 5 us after the end of the last symbol transmitted.

N,; Sub-frame
Slot; Slot;,

Ny Sub-frame N,, Sub-frame

Start of N_,power

1
End of N ,, power :
requirement

1

Start of N.; power !

requirement 1 1
—_—

i

1

requirement

1 .
requirement

1 1
1 1
[ 1
1 1
1 1
1 1
! 1 OFF power
1 1
1 1
1 1
1 1
1 1
1 1

1
20us €<>le> 20us

Transient period Transient period Tsymp tp  Transient period

Figure 6.3.4.3-1A: Transmission power template when the bit in the associated DCI indcating the
PUSCH ending symbol has value ‘1' for Frame Structure Type 3

6.3.4.4 PUCCH / PUSCH / SRS time mask

The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an
adjacent PUSCH/PUCCH symbol and subsequent sub-frame. The time masks apply for al types of frame structures and
their allowed PUCCH/PUSCH/SRS transmissions unless otherwise stated.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

No Sub-frame N,; Sub-frame SRS

Start of N,; power SRS ON power

1
1
1
1
|4

1

1 1 1 !

T : I

! i ! PUSCH/PUCCH ! requirement '

<— L] 1

1 1 1 1
1

. i : End of N,; power | : | !

A R PUSCH/PUCCH | ! 1o

H | . » . I \  Start of OFF power
H )

' I ! ! ! I | requirement

1 1 1 1
1

2005 <>l < i20u 40psIE——> le—>120ps
Transient period Transient period Transient period

Figure 6.3.4.4-1: PUCCH/PUSCH/SRS time mask when there is a transmission before SRS but not
after for Frame Structure Type 1 and Frame Structure Type 2

For Frame Structure Type 3 the PUSCH/SRS time mask when there is a transmission before SRS but not after is
specified in Figure 6.3.4.4-1A; the OFF power reguirement applies 5 us after the end of the last symbol transmitted.
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No Sub-frame N,; Sub-frame
1 1 1 1 : 1
H ' 1 Start of N, power H 1 SRS ON power I
: I : PUSCH : ! requirement H I
1 1 1 1
1
. i H End of N,; power | i ! I
A R PUSCH : : ro
! | ! » ! o Start of OFF power
1 I 1 1 1 H requirement
: : : : Pl
20us) <>l <1200 40ps lg— > 1<l 1505
Transient period Transient period Transient period

Figure 6.3.4.4-1A: PUSCH/SRS time mask when there is a transmission before SRS but not after for
Frame Structure Type 3

No Sub-frame N.; Sub-frame N., Sub-frame
1 1 1 1 :
. i 1 Start of N,; power . 1 SRS ON power \ Start of N,, power
H i | <PUSCH/PUCCH H H requirement I . requirement
— >
1 1 1 1 !
1
| | | End of N+1 power | | | !
N B PUSCH/PUCCH : : I |
»i 1
A B > i .
1 1 1 1 1 !
1 | 1 1 1 !
1 1 1 1 I :
20usi<—>l<—>1200s 40psi€<——> | l«———>140ps
Transient period Transient period Transient period

Figure 6.3.4.4-2: PUCCH/PUSCH/SRS time mask when there is transmission before and after SRS

SRS N,, Sub-frame

1
SRS ON power 1 | Start of N,, power
requirement : PUSCH /PUCCH
<> —

End of OFF
power requirement

A T T

20pus1€—> le———>140ps

Transient period Transient period

Figure 6.3.4.4-3: PUCCH/PUSCH/SRS time mask when there is a transmission after SRS but not
before
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No Sub-frame N.; Sub-frame (incl. SRS blanking) m
1 ] 1 I 1
: | : Start of N,; power : : I : Start of N,, power
: I : PUSCH/PUCCH : | ! PUSCH /PUCCH
«— ! 1 —
' | ! End of N+1 power ! 1 !
: | PUSCH/PUCCH i | o
_
A b |
i | i H ! OFF power '
. \ ! ! ! requirement | !
1 1 1 I 1
2opsie>e>lo0s 20ps 1€=>! e 20ps
Transient period Transient period Transient period

Figure 6.3.4.4-4: SRS time mask when there is FDD SRS blanking for Frame Structure Type 1 and
Frame Structure Type 2

For Frame Structure Type 3 the PUSCH/SRS time mask with transmission after the SRS symbol and the PUSCH
starting position modified by t, in the following subframe (clause 6.3.4.1) is specified in Figure 6.3.4.4-4A when there
is SRS blanking.

N Sub-frame N, 1 Sub-frame (incl. SRS blanking) m
1 1 1 1 1 !
. I : Start of N, power : : | : : Start of N,,power
A PUSCH o P i PUSCH
———
! ! End of N+1 power ! 1 ! \
A R PUSCH ;o I
! | 1 —_—) 1 I ! H
: ! b Lo
H | . . ! OFFl power I H \
! I 1 1 1___requirement L :
: : : i ! 1 !
1
20us e—>le>t0us 2045 <> kic> 204
Transient period Transient period tp Transient period

Figure 6.3.4.4-4A: SRS time mask when there is SRS blanking for Frame Structure Type 3

6.3.4A ON/OFF time mask for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands and intra-band contiguous and non-
contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause 6.3.4.1 is applicable
for each component carrier during the ON power period and the transient periods. The OFF period as specified in
subclause 6.3.4.1 shall only be applicable for each component carrier when all the component carriers are OFF.

6.3.4B ON/OFF time mask for UL-MIMO

For UE supporting UL-MIMO, the ON/OFF time mask requirements in subclause 6.3.4 apply at each transmit antenna
connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time
mask requirements specified in subclause 6.3.4.1 apply to each transmit antenna connector. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.3.4 apply.

6.3.4D ON/OFF time mask for ProSe

For ProSe Direct Discovery and ProSe Direct Communications, additional requirements on ON/OFF time masks for
ProSe physical channels and signals are specified in this clause.
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When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.3.4D apply for ProSe
transmission and the requirementsin subclause 6.3.4 apply for uplink transmission.

6.3.4D.1 General time mask for ProSe

The General ON/OFF time mask defines the observation period between the Transmit OFF and ON power and between
Transmit ON and OFF power for PSDCH, PSCCH, and PSSCH transmissions in a subframe wherein the last symbol is
punctured to create a guard period.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3.

Ny Sub-frame N,, Sub-frame (incl. transmission gap) N,, Sub-frame

Start of N, power

i ‘ I
I i [
1 1
I — ! |
I ! End of N+1 power !
1 1 I
1
[ — 1
| . ! 1 OFFpower
I ! 1 ', requirement
; )
!@:20}18 20usi€—>| 1
Transient period Transient period

Figure 6.3.4D.1-1: PSDCH/PSCCH/PSSCH time mask

6.3.4D.2 PSSS/SSSS time mask

The PSSS time mask / SSSS time mask defines the observation period between the Transmit OFF and ON power and
between Transmit ON and OFF power for PSSS/SSSS transmissions in a subframe when not multiplexed with PSBCH
in that subframe.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and

subclause 6.6.2.3.

PSSS ON power
requirement

End of OFF
power requirement

Start of OFF power
requirement

—_———Y_

20ps (&>l ket 2005

Transient period Transient period

Figure 6.3.4D.2-1: PSSS time mask for normal CP transmission (when not time-multiplexed with
PSBCH)
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1
1
I i PSSS ON power p
: requirement 1
| ! 1 1
1 1
I | I
EndofOoFF 1 | I | Start of OFF power
power requirement | . 1 i requirement
1
I o
k—>} 20us b1 200
Transient period Transient period

Figure 6.3.4D.2-2: PSSS time mask for extended CP transmission (when not time-multiplexed with
PSBCH)

1 m 1
1 1
1 1
H 1 SSSS ON power 1 H
| requirement I
. =1
End of OFF 1 | 1 | Start of OFF power
power requirement H 1 1 . requirement
. o
20ps j&—>1 k=>4 20us
Transient period Transient period

Figure 6.3.4D.2-3: SSSS time mask (when not time-multiplexed with PSBCH)

6.3.4D.3 PSSS / SSSS / PSBCH time mask

The PSSS/SSSS/PSBCH time mask defines the observation period between SSSS and adjacent PSSS/PSBCH symbols
in a subframe, with last symbol punctured to create a guard period.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3.

No Sub-frame PSSS PSSS N.1 Sub-frame SSSS SSSS N.2 Sub-frame
I i i HE
I istartofN power ‘ ' P |
+1
SSSS ON
| | PSSS/PSBCH i i Shpower T
—_ i i requiremeft
(I : . SR
Endof OFF | ! End of N.; power | ! N IStart of OFF power
power requirement | PSSSIPSBCH ! ! ! ! requirement
—_— —
_— 1 1 1 1 |
| R R
1 1
k=) 20ps l=—>la0us  20ps <> 1
Transient period Transient period  Transient period

Figure 6.3.4D.3-1: PSSS/SSSS/PBCH time mask for normal CP transmission
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No Sub-frame PSSS PSSS N.; Sub-frame SSSS SSSS N., Sub-frame

Start of N.; power SSSS ON povder

PSSS/PSBCH

1 1 :
1
; ; b
1 1 1
:4— : requiremen{ H 1
1 ! «— ! |
1 1 1 1
End of OFF | ! End of N, power ! ! I ] Start of OFF power
power requirement | ! PSSS/PSBCH I ! ' ! requirement
—_— —l
>
L b A
1 1 1 1
>} 20us l=—>!40ps 20ps > 1
Transient period Transient period Transient period

Figure 6.3.4D.3-2: PSSS/SSSS/PBCH time mask for extended CP transmission

6.3.4D.4 PSSCH / SRS time mask

The PSSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent
PSSCH symbol and subsequent sub-frame.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3.

The PSSCH/SRS time mask shall follow the PUSCH/PUCCH/SRS time mask as specified in subclause 6.3.4.4.
6.3.4F ON/OFF time mask for category NB1 and NB2

6.3.4F.1 General ON/OFF time mask

E-UTRA general ON/OFF time mask in subclause 6.3.4.1 applies for category NB1 and NB2 UE with an exception that
for 3.75kHz sub-carrier spacing the transmit OFF power is defined as mean power in one slot (2ms) and for 15kHz sub-
carrier spacing the transmit OFF power is defined as mean power in one sub-frame (1ms), excluding any transient
periods. The ON power is defined as the mean power over one RU excluding any transient periods.

6.3.4F.2 NPRACH time mask

The NPRACH ON power is specified as the mean power over the NPRACH measurement period excluding any
transient periods as shown in Figure 6.3.4F.2-1. The measurement period for different NPRACH preamble format is
specified in Table 6.3.4F.2-1.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2F and
subclause 6.6.2.3F.

Table 6.3.4F.2-1: NPRACH ON power measurement period

NPRACH preamble format | Measurement period (ms)
0 5.6
1 6.4
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End of OFF power

requirement

Start of OFF power

requirement
—

1
20us -@I |<—>: 20us

Transient period Transient period

Figure 6.3.4F.2-1: NPRACH ON/OFF time mask

6.3.4G ON/OFF time mask for V2X Communication

For V2X Communications, additional requirements on ON/OFF time masks for V2X physical channels and signals are
specified in this clause.

The General ON/OFF time mask in subclause 6.3.4D.1 and PSSS/SSSS time mask in subcluse 6.3.4D.2 are applied for
E-UTRA V2X sidelink UE.

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirementsin subclause 6.3.4G apply for the V2X
sidelink transmission and the reguirements in subclause 6.3.4 apply for the E-UTRA uplink transmission.

For intra-band contiguous multi-carrier operation the general ON/OFF time mask is applicable for each component
carrier during the ON power period and the transient periods. The OFF period shall only be applicable for each
component carrier when all the component carriers are OFF.

6.3.4G.1 PSSS / SSSS / PSBCH time mask

The PSSS/SSSS/PSBCH time mask for V2X UE defines the observation period between SSSS and adjacent
PSSS/PSBCH symbolsin a subframe, with last symbol punctured to create a guard period.

N, Sub-frame PSSS PSSS N, Sub-frame SSSS SSSS N: Sub-frame
1 1 | | | '
I | StartofN P | | : |
R '
1 1 I ISSSSON power 1
oower
I oow PSSSPSBCH I | requirement | : I
1 T e 1
Endof OFF | | End of N. powerp 1 o IStart of OFF power
power requirement | PSSS/PSBCH 1 | \ 1 requirement
_— O | ——
Lo b !
|
k) 20us 20us Je—l&=>! 20ps 20ps €—>] |
Transient period Transient period Transient p eriod

Figure 6.3.4G.1-1: PSSS/SSSS/PSBCH time mask for normal CP transmission for V2X Service
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No Sub-frame PSSS PSSS N; Sub-frame SSSS SSSS N; Sub-frame

Start of N, power SSSS ON power

1 : 1 1 :
1 1
(I Lo b
1 1
| : PSSS/PSBCH ' i requirement ! ! 1
4—
1 ! o e 1
End of OFF | | End of N, power | 1 1 b | Start of OFF power
power requirement ! PSSS/PSBCH ! ' ! 1 1 requirement
—J —’I 1 H—I—
1o R 4
1 20 1 1
>} 20u WO I 20us 20psie> |
Transient period Transient period Transient period

Figure 6.3.4G.1-2: PSSS/SSSS/PSBCH time mask for extended CP transmission for V2X Service

6.3.5 Power Control

6.3.5.1 Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set itsinitial output power to a specific value for the first
sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than
20ms. Thistolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in
subclause 9.1 of TS 36.133). In the case of a PRACH transmission, the absolute tolerance is specified for the first
preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement
specified in subclause 9.1 of TS 36.133).

6.3.5.1.1 Minimum requirements

The minimum requirement for absolute power toleranceis givenin Table 6.3.5.1.1-1 over the power range bounded by
the Maximum output power as defined in subclause 6.2.2 and the Minimum output power as defined in subclause 6.3.2.

For operating bands under NOTE 2 in Table 6.2.2-1, the absolute power tolerance as specified in Table 6.3.5.1.1-1 is
relaxed by reducing the lower limit by 1.5 dB when the transmission bandwidth is confined within Fy,_jow and Fur_jow +
4 MHz or FyL_nigh —4 MHz and FuL_nigh-

Table 6.3.5.1.1-1: Absolute power tolerance

Conditions Tolerance

Normal +9.0dB

Extreme +12.0dB
6.3.5.2 Relative Power tolerance

The relative power tolerance is the ability of the UE transmitter to set its output power in atarget sub-frame relatively to
the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-framesis < 20
ms.

For PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power relatively to
the power of the most recently transmitted preamble. The measurement period for the PRACH preambleis specified in
Table6.3.4.2-1.

6.3.5.2.1 Minimum requirements

The requirements specified in Table 6.3.5.2.1-1 apply when the power of the target and reference sub-frames are within
the power range bounded by the Minimum output power as defined in subclause 6.3.2 and the measured PUMAX as
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defined in subclause 6.2.5 (i.e, the actual power as would be measured assuming no measurement error). This power
shall be within the power limits specified in subclause 6.2.5.

To account for RF Power amplifier mode changes 2 exceptions are allowed for each of two test patterns. The test
patterns are a monotonically increasing power sweep and a monotonically decreasing power sweep over arange
bounded by the requirements of minimum power and maximum power specified in subclauses 6.3.2 and 6.2.2. For these
exceptions the power tolerance limit is a maximum of £6.0 dB in Table 6.3.5.2.1-1

Table 6.3.5.2.1-1 Relative power tolerance for transmission (normal conditions)

All combinations All combinations of
Power step AP of PUSCH and PUSCH/PUC.C.H and
(Up or down) PUCCH SRS transitions PRACH [dB]
[dB] transitions [dB] bff;vrvneeesn[zlé?-

AP <2 +2.5 (NOTE 3) +3.0 2.5
2<AP<3 +3.0 +4.0 +3.0
3<AP<4 +3.5 +5.0 +3.5
4<AP <10 +4.0 +6.0 +4.0

10<sAP <15 5.0 +8.0 5.0
15< AP +6.0 +9.0 +6.0

NOTE 1: For extreme conditions an additional + 2.0 dB relaxation is allowed

NOTE 2: For operating bands under NOTE 2 in Table 6.2.2-1, the relative power
tolerance is relaxed by increasing the upper limit by 1.5 dB if the
transmission bandwidth of the reference sub-frames is confined within
FuL_lowand FuL_ow+ 4 MHz or FuL_nigh— 4 MHz and FuL_nigh and the target
sub-frame is not confined within any one of these frequency ranges; if
the transmission bandwidth of the target sub-frame is confined within
Fut_lowand FuL_tow + 4 MHz or FuL_nigh— 4 MHz and Fui_nigh and the
reference sub-frame is not confined within any one of these frequency
ranges, then the tolerance is relaxed by reducing the lower limit by 1.5
dB.

NOTE 3: For PUSCH to PUSCH transitions with the allocated resource blocks
fixed in frequency and no transmission gaps other than those generated
by downlink subframes, DwWPTS fields or Guard Periods for TDD: for a
power step AP =< 1 dB, the relative power tolerance for transmission is
+1.0 dB.

The power step (AP) is defined as the difference in the calculated setting of the UE Transmit power between the target
and reference sub-frames with the power setting according to subclause 5.1 of [TS 36.213]. The error isthe difference
between AP and the power change measured at the UE antenna port with the power of the cell-specific reference signals
kept constant. The error shall be less than the relative power tolerance specified in Table 6.3.5.2.1-1.

For sub-frames not containing an SRS symbol, the power change is defined as the relative power difference between the
mean power of the original reference sub-frame and the mean power of the target subframe not including transient
durations. The mean power of successive sub-frames shall be calculated according to Figure 6.3.4.3-1 and Figure
6.3.4.1-1if there is atransmission gap between the reference and target sub-frames.

If at least one of the sub-frames contains an SRS symbol, the power change is defined as the relative power difference
between the mean power of the last transmission within the reference sub-frame and the mean power of the first
transmission within the target sub-frame not including transient durations. A transmission is defined as PUSCH,
PUCCH or an SRS symbol. The mean power of the reference and target sub-frames shall be calculated according to
Figures6.3.4.1-1, 6.3.4.2-1, 6.3.4.4-1, 6.3.4.4-2 and 6.3.4.4-3 for these cases.

6.3.5.3 Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21
msin response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters
specified in TS 36.213 are constant. For HD-FDD UEs that support coverage enhancement (CE), the requirements on
aggregate power control tolerance in 6.3.5E.3 apply.
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6.3.5.3.1 Minimum requirement

The UE shall meet the requirements specified in Table 6.3.5.3.1-1 for aggregate power control over the power range
bounded by the minimum output power as defined in subclause 6.3.2 and the maximum output power as defined in
subclause 6.2.2.

Table 6.3.5.3.1-1: Aggregate power control tolerance

TPC command UL channel Aggregate power tolerance within 21 ms
0dB PUCCH +2.5dB
0dB PUSCH +3.5dB

NOTE: The UE transmission gap is 4 ms. TPC command is transmitted via PDCCH
4 subframes preceding each PUCCH/PUSCH transmission.

6.3.5A Power control for CA

The requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per
component carrier with power setting in accordance with Clause 5.1 of [6].

6.3.5A.1 Absolute power tolerance

The absolute power tolerance is the ability of the UE transmitter to set itsinitial output power to a specific value for the
first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each
active component carriers larger than 20ms. For component carriers with Frame Structure Type 3 the absol ute power
toerlance requirements apply when the said transmission gaps are larger than 40 ms. The requirement can be tested by
time aligning any transmission gaps on the component carriers.

When SRS carrier based switching is used, then the above mentioned absolute power tolerance is the ability of the UE
transmitter to set itsinitial output power to a specific value for the first sub-frame at the start of a contiguous
transmission or non-contiguous transmission with a transmission gap on component carriers (to which SRS switching
occurs) larger than 40ms.

6.3.5A.1.1 Minimum requirements

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the absolute power control toleranceis
specified on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total
power islimited by maximum output power as defined in subclause 6.2.2A. The requirements defined in Table
6.3.5.1.1-1 shall apply on each component carrier with all component carriers active. The requirements can be tested by
time aligning any transmission gaps on all the component carriers.

For intra-band contiguous carrier aggregation bandwidth class B, C and D and intra-band non-contiguous carrier
aggregation the absolute power control tolerance per component carrier isgivenin Table 6.3.5.1.1-1.

6.3.5A.2 Relative power tolerance

6.3.5A.2.1 Minimum requirements

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the relative power tolerance is specified
when the power of the target and reference sub-frames on each component carrier exceed the minimum output power as
defined in subclause 6.3.2A and the total power islimited by Pumax as defined in subclause 6.2.5A. The requirements
shall apply on each component carrier with all component carriers active. The UE transmitter shall have the capability
of changing the output power independently on all component carriersin the uplink and:

a) therequirementsfor all combinations of PUSCH and PUCCH transitions per component carrier isgivenin Table
6.3.5.2.1-1.

b) for SRS the requirements for combinations of PUSCH/PUCCH and SRS transitions between subframes givenin
Table 6.3.5.2.1-1 apply per component carrier when the target and reference subframes are configured for either
simultaneous SRS or simultaneous PUSCH.
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c) for RACH the requirements apply for the primary cell and are given in Table 6.3.5.2.1-1.

For component carriers with Frame Structure Type 3 the requirements for the target sub-frame relative to the power of
the most recently transmitted reference sub-frame shall be met with a transmission gap <40 ms.

For intra-band contiguous carrier aggregation bandwidth class B, C and D and intra-band non-contiguous carrier
aggregation, the requirements apply when the power of the target and reference sub-frames on each component carrier
exceed -20 dBm and the total power is limited by Pumax as defined in subclause 6.2.5A. For the purpose of these
requirements, the power in each component carrier is specified over only the transmitted resource blocks.

The UE shall meet the following requirements for transmission on both assigned component carriers when the average
transmit power per PRB is aligned across both assigned carriersin the reference sub-frame:

a) for al possible combinations of PUSCH and PUCCH transitions per component carrier, the corresponding
requirements given in Table 6.3.5.2.1-1;

b) for SRS transitions on each component carrier, the requirements for combinations of PUSCH/PUCCH and SRS
transitions given in Table 6.3.5.2.1-1 with simultaneous SRS of constant SRS bandwidth allocated in the target
and reference subrames;

¢) for RACH on the primary component carrier, the requirements given in Table 6.3.5.2.1-1 for PRACH.

For &) and b) above, the power step AP between the reference and target subframes shall be set by a TPC command
and/or an uplink scheduling grant transmitted by means of an appropriate DCI Format.

For @), b) and c) above, two exceptions are allowed for each component carrier for a power per carrier ranging from -20
dBm to Pumax,c as defined in subclause 6.2.5. For these exceptions the power tolerance limit is+6.0 dB in Table
6.3.5.2.1-1.

6.3.5A.3 Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21
msin response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters
specified in [6] are constant on al active component carriers.

6.3.5A.3.1 Minimum requirements

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the aggregate power toleranceis
specified on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total
power islimited by maximum output power as defined in subclause 6.2.2A. The requirements defined in Table
6.3.5.3.1-1 shall apply on each component carrier with all component carriers active. The requirements can be tested by
time aligning any transmission gaps on both the component carriers.

For intra-band contiguous carrier aggregation bandwidth class B, C and D and intra-band non-contiguous carrier
aggregation, the aggregate power tolerance per component carrier is given in Table 6.3.5.3.1-1 with either simultaneous
PUSCH or simultaneous PUCCH-PUSCH (if supported by the UE) configured. The average power per PRB shall be
aligned across both assigned carriers before the start of the test. The requirement can be tested with the transmission
gaps time aligned between component carriers.

6.3.5B Power control for UL-MIMO

For UE supporting UL-MIMO, the power control tolerance applies to the sum of output power at each transmit antenna
connector.

The power control requirements specified in subclause 6.3.5 apply to UE with two transmit antenna connectorsin
closed-loop spatial multiplexing scheme. The requirements shall be met with UL-MIM O configurations specified in
Table 6.2.2B-2, wherein

- The Maximum output power requirements for UL-MIMO are specified in subclause 6.2.2B
- The Minimum output power requirements for UL-MIMO are specified in subclause 6.3.2B

- Therequirements for configured transmitted power for UL-MIMO are specified in subclause 6.2.5B.
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If UE is configured for transmission on single-antenna port, the requirements in subclause 6.3.5 apply.

6.3.5D Power Control for ProSe

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.3.5D apply for ProSe
transmission and the requirementsin subclause 6.3.5 apply for uplink transmission.

6.3.5D.1 Absolute power tolerance

For ProSe transmissions, the absolute power tolerance requirements specified in subclause 6.3.5.1 shall apply for each
ProSe transmission.

6.3.5E Power control for category M1 and M2

6.3.5E.1 Absolute power tolerance

The absol ute power tolerance requirements specified in subclause 6.3.5.1 apply, wherein
- The Maximum output power requirements are specified in subclause 6.2.2E
- The Minimum output power requirements are specified in subclause 6.3.2

- Therequirements for configured transmitted power are specified in subclause 6.2.5.

6.3.5E.2 Relative Power tolerance

The relative power tolerance requirements specified in subclause 6.3.5.2 apply, wherein
- The Maximum output power requirements are specified in subclause 6.2.2E
- The Minimum output power requirements are specified in subclause 6.3.2

- Therequirements for configured transmitted power are specified in subclause 6.2.5.

6.3.5E.3 Aggregate power control tolerance

Aggregate power control toleranceis the ability of a UE to maintain its power in non-contiguous transmission in
response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified
in TS 36.213 are constant.

For category M1 and M2 TDD and FD-FDD UEs, the aggregate power control tolerance requirements specified in
Table 6.3.5E.3.1-0 apply. For category M1 and M2 HD-FDD UEs and for continuous uplink transmissions of duration
<64 ms, the aggregate power control tolerance requirements specified in Table 6.3.5E.3.1-0 apply.

For category M1 and M2 HD-FDD UEs and for continuous uplink transmissions of duration > 64 ms, the aggregate
power control tolerance requirements specified in Table 6.3.5E.3.1-1 apply.

6.3.5E.3.1 Minimum requirement

The category M1 and M2 TDD and FD-FDD UEs shall meet the requirements specified in Table 6.3.5E.3.1-0 for
aggregate power control over the power range bounded by the minimum output power as defined in subclause 6.3.2,
the maximum output power as defined in subclause 6.2.2E, and the requirements for configured transmitted power are
specified in subclause 6.2.5.

The category M1 and M2 HD-FDD UEs and for continuous uplink transmissions of duration < 64 ms, shall meet the
requirements specified in Table 6.3.5E.3.1-0 for aggregate power control over the power range bounded by the
minimum output power as defined in subclause 6.3.2, the maximum output power as defined in subclause 6.2.2E, and
the requirements for configured transmitted power are specified in subclause 6.2.5.
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Table 6.3.5E.3.1-0: Aggregate power control tolerance

TPC command UL channel Aggregate power tolerance within 21 ms 2
0dB PUCCH +2.5dB
0dB PUSCH +3.5dB

NOTE 1: The UE transmission gap is 4 ms for full-duplex FDD and TDD.
For UE of half-duplex FDD with the channel bandwidth 5 MHz / 10 MHz / 15
MHz / 20 MHz, the transmission gap is 1 ms after subframe #4 and 7 ms
after subframe #6.
For UE of half-duplex FDD with the CBW 1.4 / 3 MHz, the transmission gap
is9ms.
TPC command is transmitted via MPDCCH 4 subframes preceding each
PUCCH/PUSCH transmission.

NOTE 2: For UE of half-duplex FDD with the CBW 1.4 / 3 MHz, the test interval is 41
ms.

The category M1 and M2 HD-FDD UE and for continuous uplink transmissions of duration > 64 ms shall meet the
requirements specified in Table 6.3.5E.3.1-1 for aggregate power control over the power range bounded by the
minimum output power as defined in subclause 6.3.2 and the maximum output power as defined in subclause 6.2.2E.

Table 6.3.5E.3.1-1: Aggregate power control tolerance

TPC command UL channel Aggregate power tolerance within 129 ms
0dB PUCCH +2.5dB
0dB PUSCH +3.5dB

NOTE:  The UE transmission gap is 5 ms. TPC command is transmitted via
MPDCCH 4 subframes preceding each PUCCH/ PUSCH transmission.

6.3.5F Power Control for category NB1 and NB2

Power control requirementsin this clause apply for category NB1 and NB2 UE.

6.3.5F.1 Absolute power tolerance

The minimum requirement for absolute power toleranceis given in Table 6.3.5F.1-1 over the power range bounded by
the Maximum output power as defined in subclause 6.2.2F and the Minimum output power as defined in subclause
6.3.2F.

Table 6.3.5F.1-1: Absolute power tolerance - |

Conditions Tolerance
Normal +9.0dB
Extreme +12.0 dB

In case of -15 dB < Es/lot < -6 dB, the absolute power tolerance given in Table 6.3.5F.1-2 applies if the UE transmit
power is not mandated to be Pcvax ¢ according to the UE uplink power control procedure or random access procedure in
Section 16 of [6] (e.g. the lowest configured repetition level is used for NPRACH transmission or the number of
repetitions of the allocated NPUSCH RUs is no more than 2).

Table 6.3.5F.1-2: Absolute power tolerance - Il

Conditions Tolerance
Normal +13.3dB
Extreme +16.3dB
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6.3.5F.2 Relative power tolerance

Category NB1 and NB2 UE relative power control requirement is defined for NPRACH power step values of O, 2, 4
and 6 dB. For NPRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power
relatively to the power of the most recently transmitted preamble. The measurement period for the NPRACH preamble
isspecified in Table 6.3.4F.2-1.

The requirements specified in Table 6.3.5F.2-1 apply when the power of the target and reference sub-frames are within
the power range bounded by the Minimum output power as defined in subclause 6.3.2F and the maximum output power
as defined in subclause 6.2.2F.

Table 6.3.5F.2-1: Relative power tolerance for category NB1 and NB2 NPRACH transmission (normal

conditions)
Power step AP
(dB] P NPRACH [dB]

AP =0 +1.5

AP =2 +2.0

AP =4 +3.5

AP =6 +4.0
NOTE: For extreme conditions an additional + 2.0 dB

relaxation is allowed.

The power step (AP) is defined as the difference in the calculated setting of the UE transmit power between the target
and reference sub-frames. The error is the difference between AP and the power change measured at the UE antenna
port with the power of the cell-specific reference signals kept constant. The error shall be less than the relative power
tolerance specified in Table 6.3.5F.2-1.

6.3.5F.3 Aggregate power control tolerance for category NB1 and NB2

Category NB1 and NB2 aggregate power control tolerance is the ability of a UE to maintain its output power in non-
contiguous transmission with respect to the first UE transmission, when the uplink power control parameters as defined
in TS 36.213 are constant and o is set to 0.

6.3.5F.3.1 Minimum requirement

The UE shall meet the requirements specified in Table 6.3.5F.3.1-1 for aggregate power control over the power range
bounded by the minimum output power as defined in subclause 6.3.2F and the maximum output power as defined in
subclause 6.2.2F.

Table 6.3.5F.3.1-1: Aggregate power control tolerance

UL channel Aggregate power tolerance
15 kHz / 12 tones 15 kHz /1 tone
within 53 ms within 104 ms
NPUSCH +3.5dB

NOTE:  For five consecutive UE transmissions the transmission
gaps are 12 ms for 12 tone and 16 ms for single tone
transmissions. Uplink scheduling grant is transmitted via
NPDCCH eight subframes before NPUSCH
transmission.

6.3.5G Power Control for V2X Communication
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions

for E-UTRA V2X operating bands specified in Table Table 5.5G-1, the requirements in subclause 6.3.5G.1 apply for E-
UTRA V2X sidelink transmission.
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When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirementsin subclause 6.3.5G.1 apply for V2X sidelink
transmission and the requirements in subclause 6.3.5 apply for the E-UTRA uplink transmission.

6.3.5G.1 Absolute power tolerance

Absolute power tolerance is the ability of the UE to set its output power to a specific value for each subframe.

For V2X sidelink communication transmissions in the operating bands specified in Table 5.5G-1, the minimum
requirement for absolute power toleranceis givenin Table 6.3.5G.1-1 over the power range bounded by the Maximum
output power as defined in subclause 6.2.2G and the Minimum output power as defined in subclause 6.3.2G.

For operating bands under NOTE 2 in Table 6.2.2-1, the absolute power tolerance as specified in Table 6.3.5G.1-1 is
relaxed by reducing the lower limit by 1.5 dB when the transmission bandwidth is confined within Fy,_jow and Fur_jow +
4 MHz or Fy_nigh —4 MHz and Fui_nigh.

Table 6.3.5G.1-1: Absolute power tolerance

Conditions Tolerance
Normal +9.0dB
Extreme +12.0dB

For intra-band contiguous multi-carrier operation the absolute power control tolerance specified in Table 6.3.5G.1-1
shall apply for each component carrier.

6.4 Void

6.5 Transmit signal quality

6.5.1 Frequency error

The UE modulated carrier frequency shall be accurate to within £0.1 PPM observed over a period of onetime slot (0.5
ms) compared to the carrier frequency received from the E-UTRA Node B

6.5.1A Frequency error for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the frequency error requirements
defined in subclause 6.5.1 shall apply on each component carrier with all component carriers active.

For intra-band contiguous carrier aggregation the UE modul ated carrier frequencies per band shall be accurate to within
+0.1 PPM observed over a period of one timeslot compared to the carrier frequency of primary component carrier
received from the E-UTRA in the corresponding band.

For intra-band non-contiguous carrier aggregation the requirementsin Section 6.5.1 applies per component carrier.

6.5.1B Frequency error for UL-MIMO
For UE(s) supporting UL-MIMO, the UE modulated carrier frequency at each transmit antenna connector shall be

accurate to within £0.1 PPM observed over a period of onetime dot (0.5 ms) compared to the carrier frequency
received from the E-UTRA Node B.

6.5.1D Frequency error for ProSe
The UE modulated carrier frequency for ProSe sidelink transmissions shall be accurate to within £0.1 PPM observed

over a period of one time slot (0.5 ms) compared to the carrier frequency received from the synchronization source. The
synchronization source can be E-UTRA Node B or a ProSe UE transmitting sidelink synchronization signals.
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When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.5.1D apply for ProSe
transmission and the requirementsin subclause 6.5.1 apply for uplink transmission.

6.5.1E Frequency error for UE category M1 and M2

For category M1 and M2 TDD UEs and FD-FDD UEs, the frequency error requirementsin Clause 6.5.1 apply.

For category M1 and M2 HD-FDD UEs and for continuous uplink transmissions of duration < 64 ms, the frequency
error requirements in Clause 6.5.1 apply.

For category M1 and M2 HD-FDD UEs and for continuous uplink transmissions of duration > 64 ms, the UE
modulated carrier frequency shall be accurate to within the limitsin Table 6.5.1E-1 observed over a period of one time
dot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B.

Table 6.5.1E-1: Frequency error requirement for HD-FDD UE category M1 and M2

Carrier Frequency error
frequency [GHz] [ppm]
<1 +0.2
>1 +0.1

6.5.1F Frequency error for UE category NB1 and NB2

For UE category NB1 and NB2, the UE modulated carrier frequency shall be accurate to within the following limits

Table 6.5.1F-1: Frequency error requirement for UE category NB1 and NB2

Carrier Frequency error
frequency [GHz] [ppm]
<1 $0.2
>1 +0.1

Observed over aperiod of onetime slot (0.5 msfor 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for
3.75 kHz sub-carrier spacing) and averaged over 72/Lcione S0ts (Where Laione= {1, 3, 6, 12} isthe number of sub-
carriers used for the transmission), compared to the carrier frequency received from the E-UTRA Node B.

6.5.1G Frequency error for V2X Communication

The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within £0.1 PPM observed
over aperiod of onetime dot (0.5 ms) compared to the absolute frequency in case of using GNSS synchronization
source. The same requirements applied over a period of one time slot (0.5 ms) compared to the relative frequency in
case of using the E-UTRA Node B or V2X UE sidelink synchronization signals.

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 6.5.1G apply for V2X sidelink
transmission and the requirements in subclause 6.5.1 apply for the E-UTRA uplink transmission.

6.5.2 Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The
transmit modulation quality is specified in terms of:

- Error Vector Magnitude (EVM) for the allocated resource blocks (RBS)

- EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement
process

- Carrier leakage
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- In-band emissions for the non-allocated RB

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

6.5.2.1 Error Vector Magnitude

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

The measured waveformis further modified by selecting the absol ute phase and absol ute amplitude of the Tx chain.
The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the
mean reference power expressed as a %.

The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and is one slot for
the PUCCH and PUSCH in the time domain.. When the PUSCH or PUCCH transmission slot is shortened due to
multiplexing with SRS, the EVM measurement interval is reduced by one symbol, accordingly. Likewise, when the
PUSCH starting position is modified or when second last symbol is the ending symbol of the PUSCH sub-frame for
Frame Structure Type 3, the EVM measurement interval is reduced accordingly. The PUSCH or PUCCH EVM
measurement interval is also reduced when the mean power, modulation or allocation between dotsis expected to
change. In the case of PUSCH transmission, the measurement interval is reduced by atime interval equal to the sum of
5 us and the applicable exclusion period defined in subclause 6.3.4, adjacent to the boundary where the power changeis
expected to occur. The PUSCH exclusion period is applied to the signal obtained after the front-end IDFT. In the case
of PUCCH transmission with power change, the PUCCH EVM measurement interval is reduced by one symbol
adjacent to the boundary where the power change is expected to occur.

6.5.2.1.1 Minimum requirement

The RMS average of the basic EVM measurements for 10 sub-frames excluding any transient period for the average
EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case, for the different
modulations schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in Table
6.5.2.1.1-2. For EVM evaluation purposes, [all PRACH preamble formats 0-4 and] all PUCCH formats 1, 1a, 1b, 2, 2a
and 2b are considered to have the same EVM requirement as QPSK modul ated.

Table 6.5.2.1.1-1: Minimum requirements for Error Vector Magnitude

Parameter Unit Average EVM Level Reference Signal EVM
Level
QPSK or BPSK % 17.5 17.5
16 QAM % 12.5 12.5
64 QAM % 8 8
256 QAM % 35 35

Table 6.5.2.1.1-2: Parameters for Error Vector Magnitude

Parameter Unit Level
UE Output Power dBm >-40
UE Output Power for 256 QAM dBm >-30
Operating conditions Normal conditions
6.5.2.2 Carrier leakage

Carrier leakage is an additive sinusoid waveform that has the same frequency as a modulated waveform carrier
frequency. The measurement interval is one sot in the time domain.

6.5.2.2.1 Minimum requirements

Therelative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The
relative carrier leakage power shall not exceed the values specified in Table 6.5.2.2.1-1.
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Table 6.5.2.2.1-1: Minimum requirements for relative carrier leakage power

Parameters Relative limit (dBc) Applicable frequencies

Output power >10 dBm -28 Carrier center frequency < 1 GHz

-25 Carrier center frequency = 1 GHz
0 dBm < Output power <10 dBm -25
-30 dBm < Output power <0 dBm -20
-40 dBm < Output power < -30 dBm -10

NOTEL: The requirement in this power range is not applicable for V2X sidelink transmission for
E-UTRA V2X operating bands specified in Table 5.5G-1.

6.5.2.3 In-band emissions

Thein-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of
the alocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a

non—allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is defined over one dot in the time domain. When the PUSCH or
PUCCH transmission slot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is
reduced by one SC-FDMA symbol, accordingly. Likewise, when the PUSCH starting position is modified or when the
second last symbol isthe ending symbol of the PUSCH sub-frame for Frame Structure Type 3, the in-band emissions

measurement interval is reduced accordingly.

6.5.2.3.1 Minimum requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.1-1.

Table 6.5.2.3.1-1: Minimum requirements for in-band emissions

Parameter . . Applicable
description Unit Limit (NOTE 1) Frequencies
For Frame Structure Type 1 and Frame Structure Type 2:
max{ —25-10-10g,, (N s / Legs )»
20-l0g,, EVWM -3-5-(|Ag|—1)/Legs
General 4B 910 (‘ RB‘ )/ Lews Any non-allocated
— 57 dBm /180 kHz — Py, } (NOTE 2)
For Frame Structure Type 3 and 20 MHz channel bandwidth:
nm:{ —10 — 6(|agg] — 1), }
—G7 dBm/180 kHz — Fyp,
28 Image frequencies when carrier center frequency
<1 GHz and Output power > 10 dBm Image
) Image frequencies when carrier center frequency .
IQ Image dB 25 < 1 GHz and Output power < 10 dBm frequencies
- - (NOTES 2, 3)
Image frequencies when carrier center frequency
-25
21 GHz
28 Output power > 10 dBm and carrier center
frequency <1 GHz
. Output power > 10 dBm and carrier center .
|§§Lgeg dBc 25 frequency = 1 GHz Ca’r\lrlg_r“fzrgq:egcy
9 -25 0 dBm < Output power <10 dBm ( +5)
-20 -30 dBm < Output power < 0 dBm
-10 -40 dBm < Output power < -30 dBm??
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NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the higher of Prs - 30 dB and the power sum of all limit values
(General, IQ Image or Carrier leakage) that apply. Prs is defined in NOTE 10.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured average power per allocated RB, where the averaging is done across all
allocated RBs. For Frame Structure Type 3 and 20 MHz channel bandwidth, the requirement applies for

QPSK, 16QAM and 64QAM modulation with ‘ARB‘ <5 for any non-allocated RB and RIV = 1in the uplink

scheduling grant with RIV specified in [6].

NOTE 3: The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated
bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated
RBs. For Frame Structure Type 3 with 20 MHz channel bandwidth, the applicable frequency is Npgg = 98
for QPSK, 16QAM and 64QAM modulation.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured total power in all allocated RBs. For Frame Structure Type 3 and 20 MHz
channel bandwidth, the requirement applies for QPSK, 16QAM and 64QAM modulation with RIV =5in
the uplink scheduling grant.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC
frequency if Ny is odd, or in the two RBs immediately adjacent to the DC frequency if Ngg is even, but
excluding any allocated RB.

NOTE 6: L gg is the Transmission Bandwidth (see Figure 5.6-1).

NOTE 7: NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1).

NOTE 8: EVM is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.
NOTE 9: Apgg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

Aps =1 or Agg =—1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10: PRB is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

[NOTE 11: For V2V-V2X waveforms, the requirements are applied when PSSCH and PSCCH are adjacent in
frequency. The limit values (General, IQ Image or Carrier leakage) of each channel is calculated separately
as Pgeneral, sscH, P1Q, psscH, PLo, PsscH, Pgeneral, psccH, Pig, psccH, PLo, psccH ,respectively. In-band emissions
combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is
calculated as the higher of Pre, psscH- 30 dB and the Psumise.sscH, where Psumie.sscH is the linear sum of
Pgeneral, psscH, P1q, PsscH, PLo, PsscH, Pgeneral, PsccH, Piq, psccH, PLo, psccH.]

NOTE12: The requirement in this power range is not applicable for V2X sidelink transmission for E-UTRA V2X
operating bands specified in Table 5.5G-1.

NOTE: For Frame Structure 3 and operations in Band 46, in-band emissions requirements are not specified for
the 10 MHz channel bandwidth.

6.5.2.4 EVM equalizer spectrum flatness

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F) must meet a
spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatnessis defined in
terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. The
basic measurement interval is the same as for EVM.

6.5.2.4.1 Minimum requirements

The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink
alocation shall not exceed the maximum ripple specified in Table 6.5.2.4.1-1 for normal conditions. For uplink
alocations contained within both Range 1 and Range 2, the coefficients eval uated within each of these frequency
ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference
between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 5 dB,
and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must
not be larger than 7 dB (see Figure 6.5.2.4.1-1).

The EVM equalizer spectral flatness shall not exceed the values specified in Table 6.5.2.4.1-2 for extreme conditions.
For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these
frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative
difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger
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than 6 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in
Range 1 must not be larger than 10 dB (see Figure 6.5.2.4.1-1).

Table 6.5.2.4.1-1: Minimum requirements for EVM equalizer spectrum flathess (normal conditions)

Frequency range Maximum ripple [dB]
FuL_meas — FuL_tow= 3 MHz and FuL_nigh— FuL_meas 2 3 MHz 4 (p-p)
(Range 1)
FuL_Meas — FuL_Low< 3 MHz or FuL_nigh — FuL_meas < 3 MHz 8 (p-p)
(Range 2)
NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and FuL_nigh refer to each E-UTRA frequency band specified in Table
5.5-1

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

Frequency range Maximum Ripple [dB]
FuL_meas — FuL_tow= 5 MHz and FuL_nigh— FuL_meas= 5 MHz 4 (p-p)
(Range 1)
FuL_meas — FuL_tow< 5 MHz or FuL_High — FuL_meas < 5 MHz 12 (p-p)
(Range 2)
NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and FuL_nigh refer to each E-UTRA frequency band specified in Table
5.5-1
%
/N
» :

i < 8(12) dBpp
i max(Range 1)-min(Range 2) < 5(6) dB

7 Y

Range 1 Range 2

i A

<4(4) dBpp
max(Range 2)-min(Range 1) < 7(10) dB

i

v

FuL_xigh — 3(5) MHz FuL_righ f

Figure 6.5.2.4.1-1: The limits for EVM equalizer spectral flathess with the maximum allowed variation
of the coefficients indicated (the ETC minimum requirement within brackets).

6.5.2A Transmit modulation quality for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the requirements shall apply on each
component carrier as defined in clause 6.5.2 with all component carriers active. If two contiguous component carriers
are assigned to one E-UTRA band, the requirements in subclauses 6.5.2A.1, 6.5.2A.2, and 6.5.2A.3 apply for those
component carriers.

The requirements in this clause apply with PCC and SCC in the UL configured and activated: PCC with PRB alocation
and SCC without PRB allocation and without CSl reporting and SRS configured.

6.5.2A.1 Error Vector Magnitude

For the intra-band contiguous and non-contiguous carrier aggregation, the Error Vector Magnitude requirement should
be defined for each component carrier. Requirements only apply with PRB allocation in one of the component carriers.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveform in sub-section 6.5.2.1.
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When a single component carrier is configured Table 6.5.2.1.1-1 apply.

The EVM requirements are according to Table 6.5.2A.1-1 if CA is configured in uplink with the parameters defined in
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Table6.5.2.1.1-2.
Table 6.5.2A.1-1: Minimum requirements for Error Vector Magnitude
Parameter Unit Average EVM Level per Reference Signal EVM
CC Level

QPSK or BPSK % 17.5 17.5

16 QAM % 12.5 12.5

64 QAM % 8 8

256 QAM % 3.5 3.5
6.5.2A.2 Carrier leakage for CA

Carrier leakage is an additive sinusoid waveform that is confined within the aggrecated transmission bandwidth
configuration. The carrier leakage requirement is defined for each component carrier and is measured on the component
carrier with PRBs allocated. The measurement interval is one slot in the time domain.

6.5.2A.2.1 Minimum requirements

Therelative carrier |leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The
relative carrier leakage power shall not exceed the values specified in Table 6.5.2A.2.1-1.

Table 6.5.2A.2.1-1: Minimum requirements for Relative Carrier Leakage Power

Parameters Relative Limit (dBc)
Output power >0 dBm -25
-30 dBm < Output power £0 dBm -20
-40 dBm < Output power < -30 dBm -10

6.5.2A.3 In-band emissions

6.5.2A.3.1 Minimum requirement for CA

For intra-band contiguous carrier aggregation bandwidth class B, C and D, the requirementsin Table 6.5.2A.3.1-1 and
6.5.2A.3.1-2 apply within the aggregated transmission bandwidth configuration with both component carrier (s) active

and one single contiguous PRB alocation of bandwidth L, at the edge of the aggregated transmission bandwidth
configuration.
The inband emission is defined as the interference falling into the non allocated resource blocks for all component

carriers. The measurement method for the inband emissions in the component carrier with PRB allocation is specified in
annex F. For anon alocated component carrier a spectral measurement is specified.

For intra-band non-contiguous carrier aggregation the requirements for in-band emissions should be defined for each
component carrier. Requirements only apply with PRB allocation in one of the component carriers according to Table
6.5.2.3.1.
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Table 6.5.2A.3.1-1: Minimum requirements for in-band emissions (allocated component carrier)

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

Parameter Unit Limit Applicable Frequencies
max{ _25_10'|0910(NRB/LCRB)v
General dB 20109,y EVW —3-5-(|Ag| -1/ Lege s Any non-allocated (NOTE 2)
— 57 dBm /180kHz — Py, }
) Exception for IQ image
IQ Image dB 25 (NOTE 3)
. -25 Output power > 0 dBm . .
E:.Egeé dBc -20 -30 dBm < Output power < 0 dBm Exception f(c’)\:gﬁg'j)r frequency
9 -10 -40 dBm < Output power < -30 dBm
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the

minimum requirement is calculated as the higher of Prs - 30 dB and the power sum of all limit values
(General, 1Q Image or Carrier leakage) that apply. Prs is defined in NOTE 9. The limit is evaluated in each
non-allocated RB.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured average power per allocated RB, where the averaging is done across all
allocated RBs

Exceptions to the general limit are allowed for up to LCRBS +1 RBs within a contiguous width of LCRBS +1

non-allocated RBs. The measurement bandwidth is 1 RB.

Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs. The measurement
bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the non-allocated RB to the
measured total power in all allocated RBs.

Lcrs is the Transmission Bandwidth (see Figure 5.6-1) not exceeding I_NRB / 2—1J

NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1) of the component carrier with RBs
allocated.

EVM s the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.
Apg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

Apg =1 or Agg =—1 for the first adjacent RB outside of the allocated bandwidth).

PRB is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

For V2X intra-band contiguous multi-carrier operation the in-band emission requirement (General, I1Q
Image or Carrier leakage) of each channel is calculated separately as Pgeneral, PsscH,c(), Pig, PsscH.c(i), PLo,
PSSCH,c(i), Pgeneral, PsccH.c(), P1q, PsccH.c(i), PLo, PsccH o) for each carrier respectively. In-band emissions
combined limit for the aggregated bandwidth is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the Psumise.ca, where Psumise.ca is the linear sum of Pgeneral, PsscH,c(i),
P10, psscH,c(i), PLo, PsscH,c(i), Pgeneral, PsccH,c(i), P10, Pscch,c(), PLo, pscch,cq) for all carriers.
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Table 6.5.2A.3.1-2: Minimum requirements for in-band emissions (not allocated component carrier)

Para- Unit Meas BW Limit remark Applicable
meter NOTE 1 Frequencies
General dB max{ —25-10-109,,(Ngs / Legs )» The Any RB in the
BW of 1 RB reference non allocated
(180KHz 20-logy EVM -3-5- (‘A RB ‘ D/ legs value is the component
rectangular) | — 57 dBm /180kHz — Py, } average carrier.
power per The frequency
allocated raster of the
RB in the RBs is derived
allocated when this
component component
carrier carrier is
allocated with
RBs
The The
BW of 1 RB -25 reference frequencies of
(180KHz NOTE 2 value is the the L
rectangular) average CRB
power per contiguous
allocated non-allocated
RB in the RES are
allocated unknown.
IQImage | dB component | The frequency
carrier raster of the
RBs is derived
when this
component
carrier is
allocated with
RBs
BW of 1 RB NOTE 3 The The
(180KHz reference frequencies of
rectangular) value is the the upto 2
-25 Output power > 0 dBm total power non-allocated
of the RBs are
allocated unknown.
Carrier dBc 20 -30 dBm < Output power <0 RBs in the The frequency
leakage dBm allocated raster of the
component | RBsis derived
carrier when this
component
-10 -40 dBm < Output power < -30 carrier is
dBm allocated with
RBs
NOTELl: Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement
bandwidth.

NOTE 2: Exceptions to the general limit is are allowed for up to LCRB +1 RBs within a contiguous width of

Lcgg +1 non-allocated RBs.

NOTE 3: Two Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs
NOTE 4: NOTES 1,5, 6, 7, 8, 9 from Table 6.5.2A.3.1-1 apply for Table 6.5.2A.3.1-2 as well.

NOTE 5: Apgg for measured non-allocated RB in the non allocated component carrier may take non-integer

values when the carrier spacing between the CCs is not a multiple of RB.

NOTE 6: For V2X intra-band contiguous multi-carrier operation the in-band emission requirement (General, 1Q
Image or Carrier leakage) of each channel is calculated separately as Pgeneral, PSScH,c(), P1Q, PSSCH,c(i),
PLo, psscH,c(i), Pgeneral, PsccH,c(i), P1Q, PsccH.c(i), PLo, PsccH,c(i) for each carrier respectively. In-band
emissions combined limit for the aggregated bandwidth is evaluated in each non-allocated RB. For
each such RB, the minimum requirement is calculated as the Psumise.ca, Wwhere Psumise.ca is the linear
sum of Pgeneral, PsscH,c(i), P10, PsscH,c(i), PLo, PsscH,c(i), Pgeneral, PsccH,c(i), P10, PsccH,c(), PLo, pscch,c for all
carriers.

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 237 ETSI TS 136 101 V14.20.0 (2021-11)

6.5.2B Transmit modulation quality for UL-MIMO

For UE supporting UL-MIMO, the transmit modulation quality regquirements are specified at each transmit antenna
connector.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.5.2 apply.
The transmit modulation quality is specified in terms of:
- Error Vector Magnitude (EVM) for the allocated resource blocks (RBS)

- EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement
process

- Carrier leakage (caused by 1Q offset)

- In-band emissions for the non-allocated RB

6.5.2B.1 Error Vector Magnitude

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Error Vector Magnitude
requirements specified in Table 6.5.2.1.1-1 which is defined in subclause 6.5.2.1 apply at each transmit antenna
connector. The reguirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.2 Carrier leakage

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the Relative Carrier Leakage
Power requirements specified in Table 6.5.2.2.1-1 which is defined in subclause 6.5.2.2 apply at each transmit antenna
connector. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.3 In-band emissions

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the In-band Emission
requirements specified in Table 6.5.2.3.1-1 which is defined in subclause 6.5.2.3 apply at each transmit antenna
connector. The requirements shall be met with the uplink MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.4 EVM equalizer spectrum flatness for UL-MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the EVM Equalizer Spectrum
Flatness requirements specified in Table 6.5.2.4.1-1 and Table 6.5.2.4.1-2 which are defined in subclause 6.5.2.4 apply
at each transmit antenna connector. The requirements shall be met with the UL-MIMO configurations specified in Table
6.2.2B-2.

6.5.2D Transmit modulation quality for ProSe

The requirements in this clause apply to ProSe sidelink transmissions.

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.5.2D apply for ProSe
transmission and the requirementsin subclause 6.5.2 apply for uplink transmission.

6.5.2D.1 Error Vector Magnitude

For ProSe sidelink physical channels PSDCH, PSCCH, PSSCH, and PSBCH, the Error Vector Magnitude requirements
shall be as specified for PUSCH in subclause 6.5.2.1 for the corresponding modulation and transmission bandwidth.
When ProSe transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM
measurement interval is reduced by one symbol, accordingly.

For PSBCH the duration over which EVM is averaged shall be 24 subframes.

This requirement is not applicable for ProSe physical signals PSSS and SSSS.
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6.5.2D.2 Carrier leakage

The requirements of subcaluse 6.5.2.2 shall apply for ProSe transmissions.

6.5.2D.3 In-band emissions

For ProSe sidelink physical channels PSDCH, PSCCH, PSSCH, and PSBCH, the In-band emissions requirements shall
be as specified for PUSCH in subclause 6.5.2.3 for the corresponding modulation and transmission bandwidth. When
ProSe transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the In-band
emissions measurement interval is reduced by one symbol, accordingly.

6.5.2D.4 EVM equalizer spectrum flatness for ProSe

The requirements of subcaluse 6.5.2.4 shall apply for ProSe transmissions.
6.5.2E Transmit modulation quality for category M1 and M2

6.5.2E.1 Error Vector Magnitude

The Error Vector Magnitude is defined in section 6.5.2.1.

6.5.2E.2 Carrier leakage

Carrier leakage is an additive sinusoid waveform that has the same frequency as a modulated waveform carrier
frequency. For UE of UL Categories M1 and M2, the sinusoid waveform may lie at the center of the narrowband
assigned for transmission. The measurement interval isone slot in the time domain.

6.5.2E.2.1 Minimum requirements

Therelative carrier |leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The
relative carrier leakage power at the center of the channel bandwidth or the center of the narrowband assigned for
transmission shall not exceed the values specified in Table 6.5.2.2.1-1.

6.5.2E.3 In-band emissions

The in-band emission is defined in clause 6.5.2.3.

6.5.2E.3.1 Minimum requirements

The relative in-band emission when the center carrier frequency is either at the center of channel bandwidth or at the
center of the narrowband assigned for transmission shall not exceed the values specified in Table 6.5.2E.3.1-1
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Table 6.5.2E.3.1-1: Minimum requirements for in-band emissions

Parameter . . Applicable
description Unit Limit (NOTE 1) Frequencies
max{ _25_10'|0910(NRB/LCRB)’
General dB 201090 EVM — 35 (|A ng |~ 1)/ Legs - Any (”,\j’ng"oz‘;ated
— 57 dBm /180 kHz — Py, }
28 Image frequencies when carrier center frequency
< 1 GHz and Output power > 10 dBm Image
) Image frequencies when carrier center frequency .
IQ Image dB 25 < 1 GHz and Output power < 10 dBm (’f\:(e)qru;gczle:sg)
Image frequencies when carrier center frequency '
-25
21 GHz
28 Output power > 10 dBm and carrier center
frequency < 1 GHz
. Output power > 10 dBm and carrier center .
-2
cakage | B¢ © | frequency>1 Gtz “NoTES 45
9 -25 0 dBm < Output power <10 dBm !
-20 -30 dBm < Output power < 0 dBm
-10 -40 dBm < Output power < -30 dBm

NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the higher of Prs - 30 dB and the power sum of all limit values
(General, IQ Image or Carrier leakage) that apply. Prs is defined in NOTE 10.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured average power per allocated RB, where the averaging is done across all
allocated RBs.

NOTE 3: The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated
bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated
RBs. For UE of UL Categories M1 and M2, the applicable frequencies shall alternatively include those
found by reflection on the center of the assigned narrowband, but excluding any allocated RBs.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC

frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but

excluding any allocated RB. For UE of UL Categories M1 and M2, the applicable frequencies shall
alternatively be the centre frequency of the supported 6RBs.

NOTE 6: LCRB is the Transmission Bandwidth (see Figure 5.6-1).
NOTE 7: NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1).

NOTE 8: EVM is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.
NOTE 9: Apgg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

Aps =1 or Agg =—1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10: PRB is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

6.5.2F Transmit modulation quality for Category NB1 and NB2

6.5.2F.1 Error Vector Magnitude

The RMS average of the basic EVM measurements for 240/Lcione SlOts excluding any transient period for the average
EVM case, where Laone = {1, 3, 6, 12} isthe number of subcarriers for the category NB1 and NB2 transmission, for the
different modulations schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in
Table 6.5.2.1.1-2. For EVM evaluation purposes, both NPRACH formats are considered to have the same EVM
requirement as QPSK modulated.

6.5.2F.2 Carrier leakage

Carrier leakage is an additive sinusoid waveform that has the same frequency as a modulated waveform carrier
frequency. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio
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of the additive sinusoid waveform and the modulated waveform. The relative carrier leakage power of category NB1 or
NB2 UE shall not exceed the values specified in Table 6.5.2F.2-1.

6.5.2F.3

Table 6.5.2F.2-1: Minimum requirements for relative carrier leakage power

Parameters Relative limit (dBc)
0 dBm < Output power -25
-30 dBm = Output power < 0 dBm -20
-40 dBm < Output power < -30 dBm -10

In-band emissions

Thein-band emission is defined as a function of the tone offset from the edge of the allocated UL transmission tone(s)
within the transmission bandwidth configuration. The in-band emission is measured as the ratio of the UE output power
in anon—allocated tone to the UE output power in an allocated tone. The basic in-band emissions measurement interval
is defined over one dot in the time domain.

The category NB1 and NB2 UE relative in-band emission shall not exceed the values specified in Table 6.5.2F.3-1.

Table 6.5.2F.3-1: Minimum requirements for in-band emissions

Parameter
description

Applicable

Unit Limit (NOTE 1) Frequencies

General dB -18-5. (‘Amne‘ -1)/L Any non-allocated

max{ -15-10- |0910(Nmne / LCtone)’

Ctone (NOTE 2)
— 57 dBm /(3.75kHz or 15kHz) - P, }

1Q Image dB -25

Image frequencies
(NOTES 2, 3)

Carrier
leakage

-25 0 dBm = Output power
dBc -20 -30 dBm < Output power < 0 dBm
-10 -40 dBm < Output power < -30 dBm

Carrier frequency
(NOTES 4, 5)

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:
NOTE 8:

NOTE 9:

An in-band emissions combined limit is evaluated in each non-allocated tone. For each such tone, the
minimum requirement is calculated as the higher of Piwone - 30 dB and the power sum of all limit values
(General, 1Q Image or Carrier leakage) that apply. Ptone is defined in NOTE 9.

The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-
allocated tone to the measured average power per allocated tone, where the averaging is done across all
allocated tones.

The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated
bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated
tones.

The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-
allocated tone to the measured total power in all allocated tones.

The applicable frequencies for this limit are those that are enclosed in the tones containing the DC

frequency if N, is 0dd, or in the two tones immediately adjacent to the DC frequency if N, is even,
but excluding any allocated tone.
LCtone is the Transmission Bandwidth (tones).

N
Atone
(e.g. A

tone 1S the Transmission Bandwidth Configuration (tones).

is the starting frequency offset between the allocated tone and the measured non-allocated tone.

=1or A, . =-1 for the first adjacent tone outside of the allocated bandwidth.

tone tone —

P, is the transmitted power per 3.75 kHz or 15 kHz in allocated tones, measured in dBm.

6.5.2G Transmit modulation quality for V2X Communication

The requirements in this clause apply to V2X sidelink transmissions.
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When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirementsin subclause 6.5.2G apply for V2X sidelink
transmission and the requirements in subclause 6.5.2 apply for the E-UTRA uplink transmission.

6.5.2G.1 Error Vector Magnitude

For V2X physical channels PSCCH, PSSCH and PSBCH, the Error Vector Magnitude requirements shall be as
specified for PUSCH in subclause 6.5.2.1 for the corresponding modulation and transmission bandwidth.

For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the Error Vector Magnitude requirements shall be as
specified separately for PSSCH and PSCCH for the corresponding modulation and transmission bandwidth. The
measurement period for EVM of PSSCH and PSCCH is 15 subframes. The measurement period for reference signal
EVM is 30 subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the
subframe, the EVM measurement interval is reduced by one symbol, accordingly.

For PSBCH the duration over which EVM is averaged shall be 24 subframes.

For intra-band contiguous multi-carrier operation the EVM requirement shall apply for each component carrier.

6.5.2G.2 Carrier leakage
The requirements of subcaluse 6.5.2.2 shall apply for V2X transmissions.

For intra-band contiguous multi-carrier operation the carrier leakage requirement of subcaluse 6.5.2A.2 shall apply.

6.5.2G.3 In-band emissions

For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the In-band emissions requirements shall be as
specified for PUSCH in subclause 6.5.2.3 for the corresponding modulation and transmission bandwidth. When V2X
transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the In-band emissions
measurement interval is reduced by one symbol, accordingly.

For intra-band contiguous multi-carrier operation the in-band emission requirement of subcaluse 6.5.2A.3 shall apply.

6.5.2G.4 EVM equalizer spectrum flatness
The requirements of subcaluse 6.5.2.4 shall apply for V2X transmissions.

For intra-band contiguous multi-carrier operation the EVM equalizer spectrum flatness requirement of subcaluse 6.5.2.4
shall apply for each component carrier.

6.6 Output RF spectrum emissions

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

6.6.1 Occupied bandwidth

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

Table 6.6.1-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Channel bandwidth
(MH2) 1.4 3 5 10 15 20
6.6.1.1 Additional minimum requirement for E-UTRA (network signalled value
HNS 29")

For E-UTRA CA bandsincluding one uplink LAA Scell in Band 46 with "NS_29" indicated, the occupied bandwidth
for al transmission bandwidth configurations (Resources Blocks) shall be less than or equal to 19 MHz and 19.7MHz
for E-UTRA carriers of 20 MHz bandwidth assigned within 5150-5350 MHz and 5470-5725 M Hz, respectively.

6.6.1A Occupied bandwidth for CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA
bands the occupied bandwidth is defined per component carrier. Occupied bandwidth is the bandwidth containing 99 %
of the total integrated mean power of the transmitted spectrum on assigned channel bandwidth on the component
carrier. The occupied bandwidth shall be less than the channel bandwidth specified in Table 6.6.1-1.

For intra-band contiguous carrier aggregation the occupied bandwidth is a measure of the bandwidth containing 99 % of
thetotal integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth
defined in subclause 5.6A.

For intra-band non-contiguous carrier aggregation sub-block occupied bandwidth is defined as the bandwidth
containing 99 % of the total integrated mean power of the transmitted spectrum on the sub-block. In case the sub-block
consist of one component carrier the occupied bandwidth of the sub-block shall be less than the channel bandwidth
specified in Table 6.6.1-1.

For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two
contiguously aggregated carriers per band), the occupied bandwidth is the bandwidth containing 99 % of the total
integrated mean power of the transmitted spectrum on each E-UTRA band. The OBW shall be less than the channel
bandwidth as specified in Table 6.6.1-1 for the E-UTRA band supporting one component carrier. The OBW shall be
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less than the aggregated channel bandwidth as specified in subclause 5.6A for the E-UTRA band supporting two
contiguous component carriers.

6.6.1B Occupied bandwidth for UL-MIMO

For UE supporting UL-MIMO, the requirements for occupied bandwidth is specified at each transmit antenna
connector. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of
the transmitted spectrum on the assigned channel at each transmit antenna connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the occupied bandwidth at
each transmitter antenna shall be less than the channel bandwidth specified in Table 6.6.1B-1. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2.

Table 6.6.1B-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth

1.4 3.0 5 10 15 20

MHz MHz MHz MHz MHz MHz

Channel bandwidth 1.4 3 5 10 15 20
(MHz)

If UE is configured for transmission on single-antenna port, the requirementsin subclause 6.6.1 apply.

6.6.1F Occupied bandwidth for category NB1 and NB2

The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the
transmitted spectrum on the assigned channel at the transmit antenna connector. Occupied bandwidth shall be less than
the channel bandwidth of category NB1 and NB2 specified in Section 5.6F.

6.6.1G Occupied bandwidth for V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA V2X operating bands specified in Table Table 5.5G-1, the requirementsin subclause 6.6.1 apply for E-
UTRA V2X sidelink transmission.

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 6.6.1 apply for V2X sidelink
transmission and the E-UTRA uplink transmission.

For intra-band contiguous multi-carrier operation, the occupied bandwidth is a measure of the bandwidth containing 99
% of the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel
bandwidth defined in subclause 5.6A.

6.6.2 Out of band emission

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

6.6.2.1 Spectrum emission mask
The spectrum emission mask of the UE applies to frequencies (Afoog) starting from the + edge of the assigned E-UTRA

channel bandwidth. For frequencies greater than (Afoogs) as specified in Table 6.6.2.1.1-1 the spurious requirements in
subclause 6.6.3 are applicable.

6.6.2.1.1 Minimum requirement

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

Spectrum emission limit (dBm)/ Channel bandwidth

Afoos 1.4 3.0 5 10 15 20 Measurement

(MHz) MHz MHz MHz MHz MHz MHz bandwidth

+0-1 -10 -13 -15 -18 -20 -21 30 kHz
+1-2.5 -10 -10 -10 -10 -10 -10 1 MHz
+2.5-2.8 -25 -10 -10 -10 -10 -10 1 MHz
+2.8-5 -10 -10 -10 -10 -10 1 MHz

+5-6 -25 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 1 MHz
+15-20 -25 -13 1 MHz

+ 20-25 -25 1 MHz

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

6.6.2.1A Spectrum emission mask for CA

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 subclauses 6.6.2.1 and 6.6.2.2. 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.

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 5.6A-1) For intra-band contiguous carrier
aggregation the bandwidth class B, C and D, the power of any UE emission shall not exceed the levels specified in
Table 6.6.2.1A-0, Table 6.6.2.1A-1 and Table 6.6.2.1A-2 for the specified channel bandwidth.

Table 6.6.2.1A-0: General E-UTRA CA spectrum emission mask for Bandwidth Class B

Spectrum emission limit [dBm]/BWchannel ca
Afoos 25RB+50RB 50RB+50RB Measurement
(MH2z) (14.95 MHz) (19.9 MHz) bandwidth
+0-1 -20 -21 30 kHz
+1-5 -10 -10 1 MHz
+5-14.95 -13 -13 1 MHz
+14.95-19.90 -25 -13 1 MHz
+19.90-19.95 -25 -25 1 MHz
+19.95-24.90 -25 1 MHz
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Spectrum emission limit [dBm]/BWchannel_ca

Afoos 25RB+100RB 50RB+75RB 50RB+100RB | 75RB+75RB | 75RB+100RB | 100RB+100RB | Measurement
(MHz) (24.95MHz) (24.75 MHz) (29.9 MHz) (30 MHz) (34.85 MHz) (39.8 MHz) bandwidth
+0-1 -22 -22 -22.5 -22.5 -23.5 -24 30 kHz
+15 -10 -10 -10 -10 -10 -10 1 MHz
+5-24.75 -13 -13 -13 -13 -13 -13 1 MHz
+24.75-24.95 -13 -25 -13 -13 -13 -13 1 MHz
+ 24.95-29.75 -25 -25 -13 -13 -13 -13 1 MHz
+29.75-29.9 -25 -13 -13 -13 -13 1 MHz
+29.9-29.95 -25 -25 -13 -13 -13 1 MHz
+29.95-30 -25 -13 -13 -13 1 MHz
+30-34.85 -25 -25 -13 -13 1 MHz
+34.85-34.9 -25 -25 -25 -13 1 MHz
+ 34.9-35 -25 -25 -13 1 MHz
+ 35-39.8 -25 -13 1 MHz
+ 39.8-39.85 -25 -25 1 MHz
+39.85-44.8 -25 1 MHz
Table 6.6.2.1A-2: General E-UTRA CA spectrum emission mask for Bandwidth Class D
Spectrum emission limit [dBm]/BWchannel_ca
Af 50RB+75R | 75RB+75R | 50RB+100R | 75RB+75RB | 75RB+100R | 100RB+100
008 B+100RB | B+75RB B+100 RB +100RB B+100RB | RB+100 RB Measurement
bandwidth
(MHz) (44.6MHz) (45MHz) (49.7MHz) (49.85MHz) | (54.65MHz) (59.6MHz)
+0-1 -22 -22 225 225 -23.5 -24 30 kHz
+1-5 -10 -10 -10 -10 -10 -10 1 MHz
+5-44.6 -13 -13 -13 -13 -13 -13 1 MHz
+ 44.6-45 -25 -13 -13 -13 -13 -13 1 MHz
+45-49.6 -25 -25 -13 -13 -13 -13 1 MHz
+49.6-49.7 -25 -13 -13 -13 -13 1 MHz
+49.7-49.85 -25 -25 -13 -13 -13 1 MHz
+49.85-50 -25 -25 -25 -13 -13 1 MHz
+ 50-54.65 -25 -25 -13 -13 1 MHz
+54.65-54.7 -25 -25 -25 -13 1 MHz
+54.7-54.85 -25 -25 -13 1 MHz
+ 54.85-59.6 -25 -13 1 MHz
+59.6-59.65 -25 -25 1 MHz
+59.65-64.6 -25 1 MHz

For intra-band non-contiguous carrier aggregation transmission the spectrum emission mask requirement is defined as a
composite spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to £ Afoog Starting
from the edges of the sub-blocks. Composite spectrum emission mask is defined as follows

a) Composite spectrum emission mask is a combination of individual sub-block spectrum emissions masks
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b) In case the sub-block consist of one component carrier the sub-lock general spectrum emission mask is defined
in subclause 6.6.2.1.1

c) If for some frequency sub-block spectrum emission masks overlap then spectrum emission mask allowing higher
power spectral density applies for that frequency

d) If for some frequency a sub-block spectrum emission mask overlaps with the sub-block bandwidth of another
sub-block, then the emission mask does not apply for that frequency.

For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two
contiguously aggregated carriers per band), the spectrum emission mask of the UE is defined per E-UTRA band while
al component carriers are active. For the E-UTRA band supporting one component carrier the requirementsin
subclauses 6.6.2.1 and 6.6.2.2 apply. For the E-UTRA band supporting two contiguous component carriers the
requirements specified in subclause 6.6.2.1A apply. If for some frequency spectrum emission masks of single
component carrier and two contiguous component carriers overlap then spectrum emission mask allowing higher power
spectral density applies for that frequency. If for some frequency spectrum emission masks of single component carrier
or two contiguous component carriers overlap then the emission mask does not apply for that frequency.

6.6.2.2 Additional spectrum emission mask

This requirement is specified in terms of an "additional spectrum emission™ requirement.

6.6.2.2.1 Minimum requirement (network signalled value "NS_03", “NS_11", "NS_20", and
“NS_21")

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

When "NS_03", "NS_11", "NS_20" or "NS 21" isindicated in the cell, the power of any UE emission shall not exceed
the levels specified in Table 6.6.2.2.1-1.

Table 6.6.2.2.1-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 14 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+0-1 -10 -13 -15 -18 -20 -21 30 kHz
+1-25 -13 -13 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 -13 -13 1 MHz
+2.8-5 -13 -13 -13 -13 -13 1 MHz
+5-6 -25 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 1 MHz
+15-20 -25 -13 1 MHz
+ 20-25 -25 1 MHz

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

6.6.2.2.2 Minimum requirement (network signalled value "NS_04")

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

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

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-1 -15 -18 -20 -21 30 kHz
+1-2.5 -10 -10 -10 -10 1 MHz
+2.5-2.8 -10 -10 -10 -10 1 MHz
+2.8-5 -10 -10 -10 -10 1 MHz
+5-6 -13 -13 -13 -13 1 MHz
+6-9 -25 -13 -13 -13 1 MHz
+9-10 -25 -25 -13 -13 1 MHz
+10-13.5 -25 -13 -13 1 MHz
+13.5-15 -25 -25 -13 1 MHz
+15-18 -25 -13 1 MHz
+18-20 -25 -25 1 MHz
+ 20-25 -25 1 MHz

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

6.6.2.2.3 Minimum requirement (network signalled value "NS_06" or “NS_07")

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

When "NS 06" or “NS_07” isindicated in the cell, the power of any UE emission shall not exceed the levels specified
inTable 6.6.2.2.3-1.

Table 6.6.2.2.3-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 14 3.0 5 10 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-0.1 -13 -13 -15 -18 30 kHz
+0.1-1 -13 -13 -13 -13 100 kHz
+1-25 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 1 MHz
+2.8-5 -13 -13 -13 1 MHz
+5-6 -25 -13 -13 1 MHz
+6-10 -25 -13 1 MHz
+10-15 -25 1 MHz

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

6.6.2.2.4 Minimum requirement (network signalled value "NS_33" or “NS_34")

The additional spectrum mask in Table 6.6.2.2.4-1 appliesfor E-UTRA V2X UE within 5 855 MHz to 5 950 MHz
according to ETSI EN 302 571. Additional spectrum emission requirements are signalled by the network to indicate that
the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast

message.

When "NS_33" or “NS_34" isindicated in the cell, the power of any V2X UE emission shall not exceed the levels
specified in Table 6.6.2.2.4-1.
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Table 6.6.2.2.4-1: Additional requirements for 10MHz channel bandwidth

Spectrum emission limit (dBm EIRP)/ Channel bandwidth

Afoos Measurement
(MHz) 10 Mz bandwidth
+ 0- y
£0-05 [-13 - 121400, % 100 kHz
+0.5-5 1o | ATQOE 3

[-19— F'il o 0] 100 kHz
+5-10 [-27 -2 (MO0, —E0)] 100 kHz

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

NOTE2: Additional SEM for V2X overrides any other requirements in frequency range 5855-5950M Hz.

NOTE 3: The EIRP requirement is converted to conducted regquirement depend on the supported post antenna
connector gain Gpos comector declared by the UE following the principle described in annex I.

6.6.2.2.5 Minimum requirement (network signalled value “NS_27")

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

When “NS_27” isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2.5-1.

Table 6.6.2.2.5-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-1 -13 -13 -13 -13 Note 1
+1-10 -13 -13 -13 -13 1 MHz
+10-15 -25 -25 -25 1 MHz
+15-20 -25 -25 1 MHz
+20-25 -25 1 MHz
Note 1:  The measurement bandwidth is 1% of the applicable E-
UTRA channel bandwidth.

6.6.2.2.6 Minimum requirement (network signalled value "NS_28")

When "NS_28" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2.6-1 for E-UTRA channels assigned within the frequency ranges 5150-5350 and 5470-5725 MHz.
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Table 6.6.2.2.6-1: Additional requirements

Frequency offset of Frequency offset of o .
measurement filter -3dB measurement filter centre Minimum requirement Measurement
. [dBm] bandwidth
point, Af frequency, f_offset
0 MHz < Af < 0.5 MHz 0.5 MHz <f offset <1 MHz 10 — 20(f_offset/MHz) dB 1 MHz
0.5 MHz < Af < 9.5MHz 1 MHz <f offset < 10 MHz -10 — 8/9(f_offset/MHz — 1) dB 1 MHz
9.5 MHz < Af < 19.5 MHz 10 MHz < f offset < 20 MHz -28 — 1.2(f_offset/MHz — 10) dB 1 MHz
19.5 MHz < Af 20 MHz <f offset -30 1 MHz

NOTE 1: The measurement filter -3dB point is that closest to the channel edge.
NOTE 2: The requirement applies when the offset of the measurement filter centre frequency is such that both -3 dB points of
the measurement filter are confined within any of the two frequency ranges 5150-5250 MHz and 5470-5725 MHz.

NOTE: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resol ution bandwidth may be smaller than the measurement bandwidth. When the resol ution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement

bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.2A Additional Spectrum Emission Mask for CA

This requirement is specified in terms of an "additional spectrum emission™ requirement.

6.6.2.2A.1 Minimum requirement (network signalled value "CA_NS_04")

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

When "CA_NS 04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2A.1-1.

Table 6.6.2.2A.1-1: Additional requirements

Spectrum emission limit [dBm]/BWchannel_ca

Afoos 50+75RB 25+100RB 50+100RB 75+75RB 75+100RB 100+100RB Measurement
(MHz) (24.75 MHz) | (24.95 MHz) | (29.9 MHz) (30 MHz) | (34.85MHz) | (39.8 MHz) bandwidth
+0-1 -22 -22 -22.5 -23 -23.5 -24 30 kHz
+1-5 -10 -10 -10 -10 -10 -10 1 MHz
+5-22.95 -13 -13 -13 -13 -13 -13 1 MHz
+ 22.95-23.25 -13 -25 -13 -13 -13 -13 1 MHz
+23.25-27.9 -25 -25 -13 -13 -13 -13 1 MHz
+27.9-28.5 -25 -25 -25 -13 -13 -13 1 MHz
+ 28.5-29.75 -25 -25 -25 -25 -13 -13 1 MHz
+ 29.75-29.95 -25 -25 -25 -13 -13 1 MHz
+ 29.95-32.85 -25 -25 -13 -13 1 MHz
+ 32.85-34.9 -25 -25 -25 -13 1 MHz
+ 34.9-35 -25 -25 -13 1 MHz
+ 35-37.8 -25 -13 1 MHz
+ 37.8-39.85 -25 -25 1 MHz
+ 39.85-44.8 -25 1 MHz
NOTE: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the

measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
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6.6.2.3 Adjacent Channel Leakage Ratio

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

Afoos E-UTRA channel
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E-UTRAAcLR1

UTRA ACLR2 UTRAACLRl
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements for one E-UTRA carrier

6.6.2.3.1 Minimum requirement E-UTRA

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAAacLr) 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 nhominal 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 6.6.2.3.1-1, Table 6.6.2.3.1-2, and Table 6.6.2.3.1-3. If the
measured adjacent channel power is greater than -50dBm then the E-UTRAacLr shall be higher than the val ue specified
inTable 6.6.2.3.1-1, Tahle 6.6.2.3.1-2, and Table 6.6.2.3.1-3.

For a power class 2 capable UE operating on Band 41, when an |E P-max as defined in [7] of 23 dBm or lower is

indicated in the cell or if the uplink/downlink configuration is O or 6, the requirements for power class 2 are not
applicable, and the corresponding requirements for a power class 3 UE shall apply.

Table 6.6.2.3.1-1: General requirements for E-UTRAacLr

Channel bandwidth / E-UTRAacLr1/ Measurement bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
E-UTRAACLR1 30dB 30dB 30 dB 30 dB 30dB 30 dB
E-UTRA channel 1.08 27
Measurement ) ) 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz
. MHz MHz
bandwidth
Adjacent channel +1.4 +3.0 +5 +10 +15 +20
centre frequency / / / / / /
offset [MHZ] -1.4 -3.0 -5 -10 -15 -20

Table 6.6.2.3.1-2:

Additional E-UTRAacLrrequirements for Power Class 1

Channel bandwidth / E-UTRAacLr1/ Measurement bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
E-UTRAACLR1 37 dB 37 dB
E-UTRA channel
Measurement 4.5 MHz 9.0 MHz
bandwidth
Adjacent channel +5 +10
centre frequency / /
offset [MHZ] -5 -10
NOTE 1: E-UTRAacLr1 shall be applicable for >23dBm
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Table 6.6.2.3.1-3: Additional E-UTRAAacLr requirements for Band 41 Power Class 2

Channel bandwidth / E-UTRAAcLr1/ Measurement bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
E-UTRAAcLR1 N/A N/A 31dB 31dB 31dB 31dB
E-UTRA channel
Measurement N/A N/A 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz
bandwidth
Adjacent channel +5 +10 +15 +20
centre frequency N/A N/A / / / /
offset [MHZ] -5 -10 -15 -20
6.6.2.3.1a Additional minimum requirement for E-UTRA (network signalled value “NS_29")

When "NS_29" isindicated in the cell, the UE emission shall meet the additional requirements specified in Table
6.6.2.3.1a-1 for E-UTRA channels assigned within the frequency ranges 5150-5350 MHz and 5470-5725 MHz. The
assigned E-UTRA channel power and alternative adjacent E-UTRA channel power are measured with rectangular filters
with measurement bandwidths specified in Table 6.6.2.3.1a-1. If the measured alternative adjacent channel power is
greater than -50dBm then the E-UTRAacLr2 shall be higher than the value specified in Table 6.6.2.3.1a-1.

Table 6.6.2.3.1a-1: Additional E-UTRAAacLr requirement

Channel bandwidth / E-UTRAAacLr2/ Measurement bandwidth
20 MHz
E-UTRAAcLR? 40 dBc
E-UTRA channel
Measurement NOTE 1
bandwidth
Adjacent channel +40
centre frequency /
offset [MHZ] -40
NOTE 1: 18 MHz for E-UTRA channels assigned within 5150-5350 MHz; 19 MHz for E-
UTRA channels assigned within 5470-5725 MHz.

6.6.2.3.1A Void
6.6.2.3.1Aa Void

6.6.2.3.2 Minimum requirements UTRA

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

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAacLr1) and
the 2" UTRA adjacent channel (UTRAAcLrz). 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 arectangular filter with measurement
bandwidth specified in Table 6.6.2.3.2-1. If the measured UTRA channel power is greater than -50dBm then the
UTRAAcLr shall be higher than the value specified in Table 6.6.2.3.2-1.

UTRAAcLr is hot applicable to the power class 2 UE operating in Band 41 and Scell operation in Band 46.
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Channel bandwidth / UTRAAcLr12/ Measurement bandwidth

1.4
MHz

3.0
MHz

5
MHz

10
MHz

15
MHz

20
MHz

UTRAACLR1

33dB

33dB

33dB

33dB

33dB

33dB

Adjacent
channel
centre
frequency
offset [MHz]

0.7+BWutra/2
/
-0.7-
BWutra/2

1.5+BWutra/2
/
-1.5-
BWutra/2

+2.5+BWuyrtra/2
/
-2.5-BWurra/2

+5+BWuytra/2
/
-5-BWutra/2

+7.5+BWuyrtRra/2
/
-7.5-BWurra/2

+10+BWuTtra/2
/
-10-BWutra/2

UTRAACLR2

36 dB

36 dB

36 dB

36 dB

Adjacent
channel
centre
frequency
offset [MHz]

+2.5+3*BWutra/2
/
-2.5-3*BWutra/2

+5+3*BWutra/2
/
-5-3*BWutra/2

+7.5+3*BWutra/2
/
-7.5-3*BWutra/2

+10+3*BWuTtral2
/
-10-3*BWurra/2

E-UTRA
channel
Measurement
bandwidth

1.08 MHz

2.7 MHz

4.5 MHz

9.0 MHz

13.5 MHz

18 MHz

UTRA 5MHz
channel
Measurement
bandwidth
(NOTE 1)

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

UTRA
1.6MHz
channel

measurement
bandwidth
(NOTE 2)

1.28 MHz

1.28 MHz

1.28 MHz

1.28MHz

1.28MHz

1.28MHz

NOTE 1: Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2: Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

6.6.2.3.2A

Minimum requirement UTRA for CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink activein two E-UTRA
bands, the UTRA Adjacent Channel Leakage power Ratio (UTRAAcLR) 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
subclause 6.6.2.3.2.

For intra-band contiguous carrier aggregation the UTRA Adjacent Channel Leakage power Ratio (UTRAAcLr) iSthe
ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an
adjacent(s) UTRA channel frequency.

For intra-band non-contiguous carrier aggregation when all sub-blocks consist of one component carrier the UTRA
Adjacent Channel Leakage power Ratio (UTRAAcLR) istheratio of the sum of the filtered mean powers centered on the
assigned sub-block frequencies to the filtered mean power centred on an adjacent(s) UTRA channel frequency.
UTRAAcLr12 requirements are applicaple for all sub-blocks and are specified in Table 6.6.2.3.2A-2. UTRAAcLr1 IS
required to be met in the sub-block gap when the gap bandwidth Wgap is 5SMHz<Wgap <15MHz. Both UTRAAcLr1 and
UTRAAcLrz are required to be met in the sub-block gap when the gap bandwidth Wgap is 15MHz<Wgap.

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 (UTRAAcr) is defined
asfollows. For the E-UTRA band supporting one component carrier, the UTRA Adjacent Channel Leakage power
Ratio (UTRAAcLR) 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 requirements specified in
subclause 6.6.2.3.2 apply. For the E-UTRA band supporting two contiguous component carriers the UTRA Adjacent
Channel Leakage power Ratio (UTRAAcLR) isthe ratio 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 subclause 6.6.2.3.2A apply.
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UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRAacLr1) and
the 2" UTRA adjacent channel (UTRAAcLrz). The UTRA channel power is measured with a RRC bandwidth filter with
roll-off factor o0 =0.22. The assigned aggregated channel bandwidth power is measured with arectangular filter with
measurement bandwidth specified in Table 6.6.2.3.2A-1 for intraband contiguous carrier aggregation or 6.6.2.3.2A-2
for intraband non-contiguous carrier aggregation. If the measured UTRA channel power is greater than —-50dBm then
the UTRAAacLr shall be higher than the value specified in Table 6.6.2.3.2A-1 for intraband contiguous carrier
aggregation or 6.6.2.3.2A-2 for intraband non-contiguous carrier aggregation.

Table 6.6.2.3.2A-1: Requirements for UTRAAcLRr12

CA bandwidth class / UTRAAcLr12/ measurement bandwidth
CA bandwidth class B, C and D
UTRAACLR1 33 dB
+ BWchannel_ca /2 + BWutra/2
/
- BWchannel_ca / 2 - BWutra/2
UTRAACLR? 36 dB

Adjacent channel centre
frequency offset (in MHz)

+ BWchannel_ca /2 + 3*BWutra/2
/
- BWchannel_ca /2 — 3*BWutra/2

Adjacent channel centre
frequency offset (in MHz)

CA E-UTRA channel
Measurement bandwidth
UTRA 5MHz channel

BWchannel_ca - 2* BWas

Measurement bandwidth (NOTE 3.84 MHz
1)
UTRA 1.6MHz channel
measurement bandwidth (NOTE 1.28 MHz
2)

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

Table 6.6.2.3.2A-2: Requirements for intraband non-contiguous CA UTRAAcLRr12

UTRAAcLr12 / measurement bandwidth

UTRAAcLRL 33 dB

+ Fedge,block,high + BWuTRA/2
/

- Fedge,block,low - BWutra/2

UTRAAcLR2 36 dB

Adjacent channel centre
frequency offset (in MHz)

. % |
Adjacent channel centre + Fedgeblock igh + 3*BWurRa/2

frequency offset (In MHZ) - Fedge block,low — 3*BWUTRA/2

Sub-block measurement
bandwidth

UTRA 5 MHz channel

Measurement bandwidth (NOTE 3.84 MHz
1)

UTRA 1.6 MHz channel
measurement bandwidth (NOTE 1.28 MHz
2)

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

BWChanneI,bIock - 2% BWGB

6.6.2.3.3A Minimum requirements for CA E-UTRA

For intra-band contiguous carrier aggregation the carrier aggregation E-UTRA Adjacent Channel Leakage power Ratio
(CA E-UTRAAcLRr) 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

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 254 ETSI TS 136 101 V14.20.0 (2021-11)

measurement bandwidths specified in Table 6.6.2.3.3A-1. If the measured adjacent channel power is greater than —
50dBm then the E-UTRAacLr shall be higher than the value specified in Table 6.6.2.3.3A-1.

Table 6.6.2.3.3A-1: General requirements for CA E-UTRAAcLr

CA bandwidth class / CA E-UTRAAcLr / Measurement
bandwidth
CA bandwidth class B, C and D
CA E-UTRAAcLr 30dB
CA E-UTRA channel .
Measurement bandwidth BWehamel_ca - 2* BWes

. +
Adjacent channel centre BWC;‘a””e'—CA

frequency offset (in MHz)

- BWChanneI_CA

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-UTRAAcLr) 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 requirement is specified
in subclause 6.6.2.3.1.

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-UTRAAacLr) istheratio of the sum of the filtered mean powers centred on
the assigned sub-block frequencies to 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 of the sub-block bandwidth then for that
sub-block no E-UTRAAacLr requirement is set for the gap. In case the sub-block gab bandwidth Wgap is smaller than
either of the sub-block bandwidths then no E- UTRAacLr requirement 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 6.6.2.3.3A-2. If the measured adjacent channel power is greater than —-50dBm then the E-UTRAAcLr
shall be higher than the value specified in Table 6.6.2.3.3A-2.

Table 6.6.2.3.3A-2: General requirements for non-contiguous intraband CA E-UTRAxcLr

CC and adjacent channel bandwidth / E-UTRAAcLr / Measurement bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
E-UTRAxcLR1 30 dB 30 dB 30 dB 30 dB 30 dB 30 dB
CC and adjacent
channel
measurement 1.08 2.7 4.5 9 13.5 18
bandwidth [MHz]
Adjace?t channel +1.4 +3 +5 +10 +15 +20
centre frequency
offset [MHz] / / / / / /
-1.4 -3 -5 -10 -15 -20

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-UTRAAcLR) iS
defined as follows. For the E-UTRA band supporting one component carrier, the E-UTRA Adjacent Channel Leakage
power Ratio (UTRAAcLR) isthe ratio 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 requirementsin
subclause 6.6.2.3.1 apply. For the E-UTRA band supporting two contiguous component carriers the E-UTRA Adjacent
Channel Leakage power Ratio (E-UTRAAcLr) isthe ratio 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 requirements of CA E-UTRAAacLr Specified in subclause 6.6.2.3.3A apply.
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6.6.2.4 Void

6.6.2.4.1 Void
6.6.2A Void
<reserved for future use>

6.6.2B Out of band emission for UL-MIMO

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

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
subclause 6.6.2 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations specified in Table 6.2.2B-2.

If UE is configured for transmission on single-antenna port, the requirementsin subclause 6.6.3 apply.

6.6.2C Void

<reserved for future use>

6.6.2D Out of band emission for ProSe

When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA ProSe operating bands specified in Table 5.5D-1, the requirements in subclause 6.6.2 apply.

When UE is configured for simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA ProSe/ E-UTRA bands specified in Table 5.5D-2, the requirements in subclause 6.6.2 apply per E-UTRA ProSe
sidelink and E-UTRA uplink transmission as specified for the corresponding inter-band aggregation with uplink
assigned to two bands.

6.6.2F Out of band emission for category NB1 and NB2

6.6.2F.1 Spectrum emission mask

The spectrum emission mask of the category NB1 and NB2 UE applies to frequencies (Afoos) starting from the + edge
of the assigned category NB1 or NB2 channel bandwidth. For frequencies greater than (Afoos) as specified in Table
6.6.2F.1-1 the spurious requirements in subclause 6.6.3 are applicable.

The power of any category NB1 or NB2 UE emission shall not exceed the levels specified in Table 6.6.2F.1-1. The
spectrum emission limit between each Afoog islinearly interpolated.

Table 6.6.2F.1-1: category NB1 and NB2 UE spectrum emission mask

Afoos (kHz) Emission Measurement
limit (dBm) bandwidth
0 26 30 kHz
+100 -5 30 kHz
+ 150 -8 30 kHz
+ 300 -29 30 kHz
+ 500-1700 -35 30 kHz

In addition to the spectrum emission mask requirement in Table 6.6.2F.1-1 a category NB1 or NB2 UE shall also meet
the applicable E-UTRA spectrum emission mask requirement in sub-clause 6.6.2. E-UTRA spectrum emission
requirement applies for frequencies that are Foffset away from edge of NB1 or NB2 channel edge as defined in Table
6.6.2F.1-2.
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Table 6.6.2F.1-2: Foffset for category NB1 and NB2 UE spectrum emission mask

Channel BW Foffset
(MHz) [kHZ]

1.4 165

3 190

5 200
10 225
15 240
20 245

Note: Foffset in Table 6.6.2F.1-2 is used to guarantee co-existence for guard-band operation.

6.6.2F.2 Additional Spectrum Emission Mask for Category NB1 and NB2This requirement is specified in terms of an
"additional spectrum emission” reguirement.

6.6.2F.2.1 Minimum requirement (network signalled value "NS_02")

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

When "NS_02" isindicated in the cell, the NB-10T channel is deployed in the lower guard-band of a10MHz E-UTRA
channel and the separation between the two channel centresis equal to 4.695 MHz. The power of any UE emission shall
not exceed the levels specified in Table 6.6.2.1.1-1 for the specified E-UTRA channel bandwidth and the levels
specified in Table 6.6.2F.1-1 for the NB-10T channel.

Note: UEs that meet the above emission requirement would automatically meet the E-UTRA additional spectrum
emission masks as defined in 6.6.2.2 for the applicable operating bands.

6.6.2F.2.2 Minimum requirement (network signalled value "NS_03")

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

When "NS_03" isindicated in the cell, the NB-10T channel is deployed in the upper guard-band of a10MHz E-UTRA
channel and the separation between the two channel centresis equal to 4.695 MHz. The power of any UE emission shall
not exceed the levels specified in Table 6.6.2.1.1-1 for the specified E-UTRA channel bandwidth and the levels
specified in Table 6.6.2F.1-1 for the NB-10T channel.

Note: UEs that meet the above emission requirement would automatically meet the E-
UTRA additional spectrum emission masks as defined in 6.6.2.2 for the
applicable operating bands.6.6.2F.3 Adjacent Channel Leakage Ratio for
category NB1 and NB2

Adjacent Channel Leakage power Ratio isthe ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency. The assigned category NBlor NB2
channel power and adjacent channel power are measured with filters and measurement bandwidths specified in

Table 6.6.2F.3-1. If the measured adjacent channel power is greater than -50dBm then the category NB1 or NB2 UE
ACLR shall be higher than the value specified in Table 6.6.2F.3-1. GSMacLr requirement is intended for protection of
GSM system. UTRAcLr requirement isintended for protection of UTRA and E-UTRA systems.
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Table 6.6.2F.3-1: category NB1 and NB2 UE ACLR requirements

GSMacLr UTRAAcLR
ACLR 20 dB 37 dB
Adjacent channel
center frequency offset
from category NB1 or 200 kHz 2.5 MHz
NB2 Channel edge
Adjacent channel 180 KHz 3.84 MHz

measurement bandwidth

. RRC-filter
Measurement filter Rectangular 0=0.22
Category NB1 and NB2
channel measurement 180 kHz 180 kHz
bandwidth
Category NB1 and NB2
channel Measurement Rectangular Rectangular

filter

6.6.2G Out of band emission for V2X Communication

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions
for E-UTRA V2X operating bands specified in Table 5.5G-1, the requirements in subclause 6.6.2 apply except for the
ACLR requirements for power class 2 V2X UE.

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirementsin subclause 6.6.2 apply per V2X sidelink
transmission and E-UTRA uplink transmission as specified for the corresponding inter-band con-current operation with
uplink assigned to two bands.

For intra-band contiguous multi-carrier operation, the general CA spectrum emission mask for Bandwidth Class B
specified in subclause 6.6.2.1A shall apply.

For intra-band contiguous multi-carrier operation, the E-UTRA ACLR requirment for Bandwidth Class B specified in
subclause 6.6.2.3.3A shall apply.

For power class 2 V2X UE, the assigned channel power and adjacent channel power are measured with rectangular

filters with measurement bandwidths specified in Table 6.6.2G-1. If the measured adjacent channel power is greater
than -50dBm then ACLR shall be higher than the value specified in Table 6.6.2G-1.

Table 6.6.2G-1: ACLR requirements for power class 2 V2X Communication

Channel bandwidth / ACLR/ Measurement bandwidth
10 MHz 20 MHz
ACLR 31 dB 31 dB
E-UTRA channel Measurement bandwidth 9.0 MHz 18 MHz
Adjacent channel centre frequency offset +}O +§0
[MHz] -10 -20

6.6.3 Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission,

parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions
unless otherwise stated. The spurious emission limits are specified in terms of general requirementsinline with SM.329

[2] and E-UTRA operating band requirement to address UE co-existence.
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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 should
be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement
bandwidth.

6.6.3.1 Minimum requirements

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in
Table 6.6.3.1-1 from the edge of the channel bandwidth. The spurious emission limitsin Table 6.6.3.1-2 apply for all
transmitter band configurations (NRB) and channel bandwidths.

NOTE: 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 6.6.3.1-1: Boundary between E-UTRA out of band and spurious emission domain

Channel 1.4 3.0 5 10 15 20

bandwidth MHz MHz MHz MHz MHz MHz

ooB 2.8 6 10 15 20 25
boundary
Foos (MHZ)

Table 6.6.3.1-2: Spurious emissions limits

Fregquency Range Maximum Measurement NOTE
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
1 GHz<f<12.75 GHz -30 dBm 1 MHz

12.75 GHz < f < 5t
harmonic of the upper

frequency edge of the -30 dBm 1 MHz 1
UL operating band in
GHz
12.75 GHz < f < 26GHz -30dBm 1MHz 2

NOTE 1: Applies for Band 22, Band 42, Band 43 and Band 48.
NOTE 2: Applies for Band 46 and Band 47.

6.6.3.1A Minimum requirements for CA
This clause specifies the spurious emission requirements for carrier aggregation.

NOTE: 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 inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA
bands, the spurious emission requirement Table 6.6.3.1-2 apply for the frequency ranges that are more than Foos as
defined in Table 6.6.3.1-1 away from edges of the assigned channel bandwidth on a component carrier. If for some
frequency a spurious emission requirement of individual component carrier overlaps with the spectrum emission mask
or channel bandwidth of another component carrier then it does not apply.
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NOTE: For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the requirementsin Table
6.6.3.1-2 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
requirements for remaining applicable frequenciesin Table 6.6.3.1-2 would be considered to be verified
by the measurements verifying the one uplink inter-band CA spurious emission reguirement.

For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more
than FOOB (MHZz) in Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth (Table 5.6A-1). For
frequencies AfOOB greater than FOOB as specified in Table 6.6.3.1A-1the spurious emission requirementsin Table
6.6.3.1-2 are applicable.

Table 6.6.3.1A-1: Boundary between E-UTRA out of band and spurious emission domain for intra-
band contiguous carrier aggregation

CA Bandwidth Class OOB boundary Foos
(MHz)
A Table 6.6.3.1-1
B BWchannel ca+ 5
C BWChanneI_CA +5

For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined as a
composite spurious emission requirement. Composite spurious emission reguirement applies to frequency ranges that
are more than Foog away from the edges of the sub-blocks. Composite spurious emission requirement is defined as
follows

a) Composite spurious emission requirement is a combination of individual sub-block spurious emission
requirements

b) In case the sub-block consist of one component carrier the sub-lock spurious emission regquirement and Foog are
defined in subclause 6.6.3.1

c) If for some frequency an individual sub-block spurious emission requirement overlaps with the general spectrum
emission mask or the sub-block bandwidth of another sub-block then it does not apply

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 requirememnt is defined as follows. For the E-UTRA
band supporting one component carrier the requirementsin Table 6.6.3.1-2 apply for frequency ranges that are more
than FOOB (MHZz) from the edges of assigned channel bandwidth as defined in Table 6.6.3.1-1. For the E-UTRA band
supporting two contiguous component carriers the requirementsin Table 6.6.3.1-2 apply for frequency ranges that are
more than FOOB (MHZz) from the edges of assigned aggregated channel bandwidth as defined in Table 6.6.3.1A-1. If
for some frequency a spurious emission requirement of a single component carrier or two contiguous component
carriers overlap with the spurious emission requirement or channel bandwidth of another component carrier or two
contiguously aggregated carriers then it does not apply.

6.6.3.2 Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands.

NOTE: 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.
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Table 6.6.3.2-1: Requirements

Spurious emission
E-UTRA Protected band Frequency range | Maximum | MBW NOTE
Band (MHz) Level (MHz)
(dBm)
1 E-UTRABand 1, 3,5, 7, 8, 11, 18, 19,
20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, FoLiow | - | FouL nigh -50 1
42, 43, 44, 45, 65, 67, 68, 69
E-UTRA Band 34 FoLiow | - | FoL nigh -50 1 15
Frequency range 1880 1895 -40 1 15, 27
Frequency range 1895 1915 -15.5 5 15, 26, 27
Frequency range 1915 1920 +1.6 5 JéS7 24%
2 E-UTRA Band 4, 5, 10, 12, 13, 14, 17, FoL . 50 1
24, 26, 27, 28, 29, 30, 41, 42, 48, 66, 70 ow BL_high
E-UTRA Band 2, 25 FoLiow | - | FoL nigh -50 1 15
E-UTRA Band 43 FoLiow | - | FoL high -50 1 2
3 E-UTRABand 1, 5, 7, 8, 11, 18, 19, 20,
21, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, FoLiow | - | FoL nigh -50 1
41, 43, 44, 45, 65, 67, 68, 69
E-UTRA Band 3 FoLiow | - | FoL nigh -50 1 15
E-UTRA Band 22, 42 Fouiow | - | Fol high -50 1 2
Frequency range 1884.5 | - | 1915.7 -41 0.3
4 E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14,
17, 24, 25, 26, 27, 28, 29, 30, 41, 43, 48, FoLiow | - | FouL high -50 1
66, 70
E-UTRA Band 42 Foriow | - | Fol nigh -50 1 2
5 E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 12,
13, 14, 17, 24, 25, 28, 29, 30, 31, 34, 38, FoLiow | - | FouL nigh -50 1
40, 42, 43, 45, 48, 65, 66, 70
E-UTRA Band 26 859 | - | 869 -27 1
E-UTRA Band 41 Foriow | - | Fol nigh -50 1 2
E-UTRA Band 18, 19 FoLiow | - | FoL nigh -40 1 39
E-UTRA Band 11, 21 FoLiow | - | FoL nigh -50 1 39
Frequency range 1884.5 | - | 1915.7 -41 0.3 8, 39
6 E-UTRA Band 1, 9, 11, 34 FoLiow | - | Founigh -50 1
Frequency range 860 | - | 875 -37 1
Frequency range 875 | - | 895 -50
1884.5 | - | 1919.6 7
Frequency range -41 0.3
1884.5 | - | 1915.7 8
7 E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 12,
13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, FoLtow | - | FoL nigh -50 1
32, 33, 34, 40, 42, 43, 65, 66, 67, 68
Frequency range 2570 | - | 2575 +1.6 5 15, 21, 26
Frequency range 2575 | - | 2595 -15.5 5 15, 21, 26
Frequency range 2595 | - | 2620 -40 1 15,21
8 E-UTRA Band 1, 20, 28, 31, 32, 33, 34, FoL | | For v 50 1
38, 39, 40, 45, 65, 67, 68, 69 = "9
E-UTRA band 3, 7, 22, 41, 42, 43 FoLiow | - | FoL nigh -50 1 2
E-UTRA Band 8 FoLiow | - | FoL nigh -50 1 15
E-UTRA Band 11, 21 FoLiow | - | FoL nigh -50 1 23
Frequency range 860 | - | 890 -40 1 15, 23
Frequency range 1884.5 | - | 1915.7 -41 0.3 8, 23
9 ESU;TA Band 1, 3, 11, 18, 19, 21, 26, FoLiow | - | FoLngn 50 1
E-UTRA Band 42 FoLiow | - | Fol high -50 1 2
Frequency range 945 | - | 960 -50
Frequency range 1884.5 | - [ 1915.7 -41 0.3 8
Frequency range 2545 | - | 2575 -50 1
Frequency range 2595 | - | 2645 -50
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10 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, Fo. | Fou i 50 1
24, 25, 26, 27, 28, 29, 30, 41, 43, 66, 70 = ¢
E-UTRA Band 22, 42 FoL_tow FoL_nigh -50 1 2
11 EIJI(I;,Z §a6n;1 1, 3,11, 18, 19, 21, 28, FoL iow Fo ngn 50 1
Frequency range 945 960 -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 2545 2575 -50 1
Frequency range 2595 2645 -50 1
12 EGU;?,; (I)B’a:ld’ iS 5 13, 14, 17, 24, 25, FoL iow FoL ngn 50 1
E-UTRA Band 4, 10, 66, 70 Fo_iow Fou nigh -50 1 2
E-UTRA Band 12 FoL tow FoL high -50 1 15
13 E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 25, FoL | Eo 50 1
26, 27, 29, 41, 48, 66, 70 low bL._high
E-UTRA Band 14 FoL jow FoL high -50 1 15
E-UTRA Band 24, 30 FoL low FoL_high -50 1 2
Frequency range 769 775 -35 0.00625 15
Frequency range 799 805 -35 0.00625 11, 15
14 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, Fo. | Fou i 50 1
23, 24, 25, 26, 27, 29, 30, 41, 48, 66, 70 = ¢
Frequency range 769 775 -35 0.00625 12,15
Frequency range 799 805 -35 0.00625 | 11, 12,15
17 EGU;?AS (Iia:f 318 5,13, 14, 17, 24, 25, FoL iow Fo ngn 50 1
E-UTRA Band 4, 10, 66, 70 FoL iow FoL_high -50 1 2
E-UTRA Band 12 FoL_jow FoL high -50 1 15
18 E-UTRA Band 1, 3, 11, 21, 34, 40, 42, 65 FoL jow FoL high -50 1
Frequency range 758 799 -50 1
Frequency range 799 803 -40 1 15
Frequency range 860 890 -40 1
Frequency range 945 960 -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 2545 2575 -50 1
Frequency range 2595 2645 -50 1
19 E;JET)ISQA Band 1, 3, 11, 21, 28, 34, 40, FoL iow FoL ngn 50 1
Frequency range 945 960 -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 2545 2575 -50 1
Frequency range 2595 2645 -50 1
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20 E-UTRABand 1, 3, 7, 8, 22, 31, 32, 33, Fo | Fou i 50 1
34, 40, 43, 65, 67, 68 = ¢
E-UTRA Band 20 FoL jow FoL high -50 1 15
E-UTRA Band 38, 42, 69 FoL iow FoL_high -50 1 2
Frequency range 758 788 -50 1
21 EZUET;EA Band 1, 3, 18, 19, 28, 34, 40, FoL iow Fo ngn 50 1
Frequency range 945 960 -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 2545 2575 -50 1
Frequency range 2595 2645 -50 1
22 E-UTRABand 1, 3, 7, 8, 20, 26, 27, 28,
31, 32, 33, 34, 38, 39, 40, 43, 65, 67, 68, FoL_tow FoL_high -50 1
69
Frequency range 3510 3525 -40 1 15
Frequency range 3525 3590 -50
23 E-UTRA Band 4, 5, 10, 12, 13, 14, 17, FoL o Fou e 50 1
23, 24, 26, 27, 29, 30, 41, 66 - -9
24 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, FoL | Eo 50 1
24, 25, 26, 29, 30, 41, 48, 66, 70 low bL._high
25 E-UTRA Band 4, 5, 10,12, 13, 14, 17, 24, FoL | Fou nen 50 1
26, 27, 28, 29, 30, 41, 42, 48, 66, 70 = ¢
E-UTRA Band 2 FoL_jow FoL high -50 1 15
E-UTRA Band 25 FoL_jow FoL high -50 1 15
E-UTRA Band 43 FoL iow FoL_high -50 1 2
26 E-UTRABand 1, 2, 3, 4, 5, 10, 11, 12,
13, 14, 17, 18,19, 21, 24, 25, 26, 29, 30, FoL jow FoL nigh -50 1
31, 34, 39, 40, 42, 43, 48, 65, 66, 70
E-UTRA Band 41 FoL_tow FoL high -50 1 2
Frequency range 703 799 -50 1
Frequency range 799 803 -40 1 15
Frequency range 945 960 -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
27 E-UTRABand 1, 2, 3, 4,5, 7, 10, 12, 13,
14, 17, 25, 26, 27, 29, 30, 31, 38, 40, 41, FoL_tow FoL_high -50 1
42, 43, 65, 66
E-UTRA Band 28 FoL_tow 790 -50 1
Frequency range 799 805 -35 0.00625
28 (ISESU(IEA Band 1, 4, 10, 22, 32, 42, 43, FoL ton FoL ngn 50 1 >
E-UTRA Band 1 FoL jow FoL high -50 1 19, 25
E-UTRABand 2, 3, 5, 7, 8, 18, 19, 20, Fo | Fou i 50 1
25, 26, 27, 31, 34, 38, 40, 41 = ¢
E-UTRA Band 11, 21 FoL jow FoL high -50 1 19, 24
Frequency range 470 694 -42 8 15, 35
Frequency range 470 710 -26.2 6 34
Frequency range 662 694 -26.2 6 15
Frequency range 758 773 -32 1 15
Frequency range 773 803 -50 1
Frequency range 1884.5 1915.7 -41 0.3 8,19
30 E-UTRA Band 2, 4,5, 7, 10, 12, 13, 14,
17, 24, 25, 26, 27, 29, 30, 38, 41, 48, 66, FoL jow FoL nigh -50 1
70
31 E-UTRA Band 1, 5, 7, 8, 20, 22, 26, 27,
28, 31, 32, 33, 34, 38, 40, 42, 43, 65, 67, FoL jow FoL nigh -50 1
68, 69
E-UTRA Band 3 FoL low FoL_high -50 1 2
Frequency range 470 694 -42
P | S 3 40 42,465,676 | Fow | - |Fane | 50 : 5
E-UTRA Band 3 FoL_jow FoL high -50 1 15
34 E-UTRABand 1, 3, 7, 8, 11, 18, 19, 20,
21, 22, 26, 28, 31, 32, 33, 38,39, 40, 41, FoL iow FoL nigh -50 1 5
42, 43, 44, 45, 65, 67, 69
Frequency range 1884.5 1915.7 -41 0.3 8
35
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36
37
38 E-UTRABand 1, 2, 3, 4,5, 8, 10, 12, 13,
14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, FoL tow FoL_nigh -50 1
34, 40, 42, 43, 65, 66, 67, 68
Frequency range 2620 2645 -15.5 5 15, 22, 26
Frequency range 2645 2690 -40 1 15, 22
E-UTRA B 1,8,22,2 4, 40, 41
¥ S aneand 8 22,26,34,40. 41, Fouiow | - | Foune 50 1
Frequency range 1805 1855 -40 1 33
Frequency range 1855 1880 -15.5 5 15,26,33
40 E-UTRABand 1, 3,5, 7, 8, 11, 18, 19,
20, 21, 22, 26, 27, 28, 31, 32, 33, 34, 38, FoL iow FoL_nigh -50 1
39, 41, 42, 43, 44, 45, 65, 67, 68, 69
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 1475 1518 -50 1
Frequency range 3300 4200 -50 1
Frequency range 4400 5000 -50 1 2
41 E-UTRABand 1, 2, 3, 4,5, 8, 10, 12, 13,
14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, FoL iow FoL_nigh -50 1
40, 42, 44, 45, 48, 65, 66, 70
E-UTRA Band 9, 11, 18, 19, 21 FoL iow FoL nigh -50 1 30
Frequency range 1884.5 1915.7 -41 0.3 8, 30
42 E-UTRABand 1, 2, 3, 4,5, 7, 8, 10, 11,
18, 19, 20, 21, 25, 26, 27, 28, 31, 32, 33, FoL tow FoL_nigh -50 1
34, 38, 40, 41, 44, 45, 65, 66, 67, 68, 69
Frequency range 1884.5 1915.7 -41 0.3 8
43 E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 20,
25, 26, 27, 28, 31,32, 33, 34, 38, 40, 65, FoL_ow FoL_nigh -50 1
66, 67, 68, 69
44 E-UTRA Band 1, 40, 42, 45 FoL iow FoL nigh -50 1 2
E-UTRA Band 3, 5, 8, 34, 39, 41 Fol_tow FoL_nigh -50 1
45 E-UTRA Band 1, 3, 5, 8, 34, 39, 40, 41, FoL_tow FoL_nigh -50 1
42.44
47 E-UTRABand 1, 3,5, 7, 8, 22, 26, 28, )
34,39, 40, 41, 42, 44, 45, 65, 68 FDL_low FOL_high -0 !
Frequency range 5925 5950 -30 EIRP 38, 40, 41
Frequency range 5815 5855 -30 EIRP 38, 41, 43
48 E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 24, FDL jow FDL nigh -50 1
25, 26, 29, 30, 41, 66, 70
65 E-UTRA Band 1, 3, 7, 8, 20, 22, 28, 31, = Fo o 50 1
32, 38, 40, 42, 43, 65, 68, 69 pLtow b_high
E-UTRA Band 5, 11, 18, 19, 21, 26, 27, 50 1
41 FoL tow FoL high
E-UTRA Band 34 FoL tow FoL high -50 1 36
Frequency range 1884.5 1915.7 -41 0.3 37
Frequency range 1900 1915 -15.5 5 15, 26, 27
Frequency range 1915 1920 +1.6 5 15, 26, 27
66 E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14,
17, 24, 25, 26, 27, 28, 29, 30, 38, 41, 43, FoL tow FoL_nigh -50 1
66, 70
E-UTRA Band 42, 48 FoL low FoL nigh -50 1 2
68 E-UTRA Band 3, 7, 8, 20, 22, 28, 31, 38, F . 50 1
40, 42, 43, 47, 65 pLtow b_high
E-UTRA Band 1 FoL_low FoL_nign -50 1 2
70 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, = Fo o 50 1
24, 25, 26, 29, 30, 41, 48, 66, 70 pLtow bt_high
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NOTE 1: FoL_ow and FpL_nigh refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table
6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2", 39,
4% [or 5™ harmonic spurious emissions. 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 (2MHz + N x Lcrs x 180kHz), where N is 2, 3, 4, [5] for the 2", 319, 4t [or 5]
harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or
partially overlaps the overall exception interval.

NOTE 3: N/A

NOTE 4: N/A

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

NOTE 6: N/A

NOTE 7: Applicable when co-existence with PHS system operating in 1884.5-1919.6MHz.

NOTE 8: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9: N/A

NOTE 10: N/A

NOTE 11: Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD

NOTE 12: The emissions measurement shall be sufficiently power averaged to ensure a standard deviation <
0.5dB

NOTE 13: N/A

NOTE 14: N/A

NOTE 15: These requirements also apply for the frequency ranges that are less than Foos (MHz) in Table
6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 16: N/A

NOTE 17: N/A

NOTE 18: N/A

NOTE 19: 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 20: N/A

NOTE 21: This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB.

NOTE 22: This requirement is applicable for any channel bandwidths within the range 2570 - 2615 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 2597 - 2605 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 2615 - 2620 MHz the
requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.

NOTE 23: This requirement is applicable only for the following cases:

- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range
902.5 MHz = Fc < 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 (Fc) is within the range
907.5 MHz < Fc £ 912.5 MHz without any restriction on uplink transmission bandwidth.

- for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with
an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.

NOTE 24: As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is
permitted for each assigned E-UTRA carrier used in the measurement due to 2" harmonic
spurious emissions. An exception is allowed if there is at least one individual RB within the
transmission bandwidth (see Figure 5.6-1) for which the 2" harmonic totally or partially overlaps
the measurement bandwidth (MBW).

NOTE 25: 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 5.6-1) for which the 3™ harmonic totally or partially overlaps
the measurement bandwidth (MBW).

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to
UE(s) operating in the protected operating band.

NOTE 27: This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB.

NOTE 28: N/A
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NOTE 29: N/A
NOTE 30: This requirement applies when the E-UTRA carrier is confined within 2545-2575MHz or 2595-

NOTE 31: N/A

NOTE 32: Void
NOTE 33: This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz

NOTE 34: This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-
NOTE 35: This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz

NOTE 36: This requirement is applicable for E-UTRA channel bandwidth allocated within 1920-1980 MHz.
NOTE 37: Applicable when the upper edge of the channel bandwidth frequency is greater than 1980MHz.
NOTE 38: Applicable when NS_33 or NS_34 is configured by the pre-configured radio parameters.

NOTE 39: Applicable only when the assigned E-UTRA carrier is confined within 824 MHz and 849 MHz for
NOTE 40: In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x =

NOTE 41: The EIRP requirement is converted to conducted requirement depend on the supported post

NOTE 42: For category NB1 and NB2 UE when carrier centre frequency is 1920.1 MHz, in case of single-

NOTE 43: Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the

2645MHz and the channel bandwidth is 10 or 20 MHz

(requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This
requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of
15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for
carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz.

728MHz. 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.

and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz
applies.

UE category M1, M2 and UE category NB1 and NB2.
max (5925, fc + 15), where fc is the channel centre frequency.

antenna connector gain Gpost connector declared by the UE following the principle described in annex
I

tone uplink transmission the requirement is applicable only for sub-carrier index > 2.

measurement bandwidth. The sweep time shall be set at least as (sweep points)*(symbol length)
to improve the measurement accuracy.

NOTE:

The restriction on the maximum uplink transmission to 54 RB in Notes 21, 22, and 27 of Table 6.6.3.2-1
and the restriction on the single-tone uplink transmission to sub-carrier index > 2 in Note 42 of Table
6.6.3.2-1 are intended for conformance testing and may be applied to network operation to facilitate
coexistence when the aggressor and victim bands are deployed in the same geographical area. The
applicable spurious emission reguirement of -15.5 dBm/5MHz is aleast restrictive technical condition for
FDD/TDD coexistence and may have to be revised in the future.

When "NS 33" or "NS 34" is configured from pre-configured radio parameters or the cell and the indication from upper
layers hasindicated that the UE is within the protection zone of CEN DSRC devices or HDR DSRC devices, the power
of any V2X UE emission shall fulfil either one of the two set of conditions.

Maximum Transmission Power Emission Limit in Frequency Range 5795-5815 (dBm/MHz
(dBm EIRP) EIRP)
Condition 1 10 -65
Condition 2 10 -45
6.6.3.2A Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carr’ier aggregation configurations for coexistence with
protected bands.

NOTE:

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 inter-band carrier aggregation with the uplink assigned to two E-UTRA bands, the requirementsin Table 6.6.3.2A-0
apply on each component carrier with all component carriers are active.

ETSI



3GPP TS 36.101 version 14.20.0 Release 14 266 ETSI TS 136 101 V14.20.0 (2021-11)

NOTE: For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the requirementsin Table
6.6.3.2A-0 could be verified by measuring spurious emissions at the specific frequencies where second
and third order intermodulation products generated by the two transmitted carriers can occur; in that case,
the requirements for remaining applicable frequenciesin Table 6.6.3.2A-0 would be considered to be
verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence

requirements.
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Table 6.6.3.2A-0: Requirements for uplink inter-band carrier aggregation (two bands)

Spurious emission

E-UTRA CA Protected band Frequencyrange | Maximum | MBW NOTE
Configuration (MHz) Level (MHz)
(dBm)

CA 1A-3A | EUTRABand1,5,7,8, 11, 18,
19, 20, 21, 26, 27, 28, 31, 32, 38, FoLiow | - | FoL nigh -50 1
40, 41, 43, 44, 65, 67
E-UTRA band 3, 34 FoLiow | - | FoL nigh -50 1 3
E-UTRA band 22, 42 FDL low - FDL high -50 1 2
Frequency range 1884.5 | - | 1915.7 -41 0.3 7
Frequency range 1880 1895 -40 1 3,12
Frequency range 1895 1915 -15.5 5 3,12,13
Frequency range 1915 1920 +1.6 5 3,12,13

CA 1A-5A | EUTRABand1,5,7,8, 22, 28, Fo i | - | For e =0 1
31, 38, 40, 42, 43, 65 - =9
E-UTRA band 3,34 FoLiow | - | FoL nign -50 1 3
E-UTRA band 26 859 | - | 869 =27 1
E-UTRA band 41 FoLiow | - | FoL nign -50 1 2

CA_1A-7A E-UTRABand 1, 5, 7, 8, 20, 22,
26, 27, 28, 31,32, 40, 42, 43, 65, Foitow | - | Founigh -50 1
67
E-UTRA band 3, 34 FoLiow | - | FoL nign -50 1 3
Frequency range 1880 1895 -40 1 3,12
Frequency range 1895 1915 -15.5 5 3,12, 13
Frequency range 1915 1920 +1.6 5 3,12,13
Frequency range 2570 | - | 2575 +1.6 5 3,13, 14
Frequency range 2575 | - | 2595 -15.5 5 3,13,14
Frequency range 2595 | - | 2620 -40 1 3,14

CA_1A-8A E-UTRA Band 1, 20, 28, 31, 32, For o | - | Foumen 50 1
38, 40, 65, 67 - -
E-UTRA band 3 Foi_tow | - | For_nigh -50 1 2,3
E-UTRA band 7, 22, 41, 42, 43 FoLiow | - | FoL high -50 1 2
E-UTRA Band 8, 34 Fo tow | - | Fou nign -50 1 3
E-UTRA band 11, 21 FoLiow | - | FoL nigh -50 1 11
Frequency range 860 | - | 890 -40 1 3,11
Frequency range 1884.5 | - | 1915.7 -41 0.3 7,11
Frequency range 1880 1895 -40 1 3,12
Frequency range 1895 1915 -15.5 5 3,12,13
Frequency range 1915 1920 +1.6 5 3,12,13

CA_1A-18A E-UTRA Band 1, 3, 11, 21, 40, 50 1
42, 65 FoL ow | - | Fou nigh
E-UTRA Band 34 FoLiow | - | FoL nigh -50 1 3
Frequency range 758 | - | 799 -50 1
Frequency range 799 | - | 803 -40 1 3
Frequency range 860 | - | 890 -40 1
Frequency range 945 | - | 960 -50 1
Frequency range 1884.5 | - | 1915.7 -41 0.3 3,7
Frequency range 2545 | - | 2575 -50 1
Frequency range 2595 | - | 2645 -50 1

CA _1A-19A | E-UTRABand 1,3, 11,21, 28, Foton | - | Foun 50 1
40, 42, 65 low PL_high
E-UTRA Band 34 FoLiow | - | FoL nigh -50 1 3
Frequency range 860 | - | 890 -40 1 3,8
Frequency range 945 | - | 960 -50 1
Frequency range 18845 | - | 1915.7 -41 0.3 3,7
Frequency range 2545 | - | 2575 -50 1
Freguency range 2595 | - | 2645 -50 1

CA_1A-21A E-UTRA Band 11 FoL iow | - | FoL high -35 1 3,16
E-UTRA Band 1, 3, 18, 19, 28, 50 1
34, 40, 42, 65 FoL ow | - | Fou nigh
E-UTRA Band 21 Foutow | - | Fou hign -50 1 16
Frequency range 18845 | - | 1915.7 -41 0.3 7
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Frequency range 945 | - | 960 -50 1

Frequency range 2545 | - | 2575 -50 1

Frequency range 2595 | - | 2645 -50 1
CA_1A-26A E-UTRABand 1, 3,5, 7, 11, 18,

19, 20, 21, 22, 26, 27, 31, 38, 40, -50 1

42,43, 44, 65 FoL iow | - | FoL high

Frequency range 1880 | - | 1895 -40 1 3,12

Frequency range 1895 | - | 1915 -15.5 5 3,12,13

Frequency range 1915 | - | 1920 +1.6 5 3,12, 13

Frequency range 18845 | - | 1915.7 -41 0.3 7

Frequency range 945 | - | 960 -50 1

E-UTRA Band 41 Fot o | - | FoL nn -50 1 2

E-UTRA Band 3, 34 Fot o | - | FoL nn -50 1 3

Frequency range 703 | - | 799 -50 1

799 | - | 803 -40 1 3

CA_1A-28A E-UTRA Band 3, 5, 7, 8, 18, 19, .50 1

20, 26, 27, 31, 32, 38, 40, 41 FoL iow | - | FoL nigh

E-UTRA Band 22, 42, 43 Fortow | - | FoL_nign -50 1 2

E-UTRA Band 34 Fo tow | - | Fou nign -50 1 3

E-UTRA Band 11, 21 Foiow | - | Founign -50 1 5, 21

E-UTRA Band 1, 65 Foitow | - | FoL nigh -50 1 56

Frequency range 470 | - | 694 -42 8 3,22

Frequency range 470 | - | 710 -26.2 6 23

Freguency range 758 | - | 773 -32 1 3

Frequency range 773 | - | 803 -50 1

Frequency range 662 | - | 694 -26.2 6 3

Frequency range 1880 1895 -40 1 3,12

Frequency range 1895 1915 -15.5 5 3,12,13

Frequency range 1915 1920 +1.6 5 3,12,13

Frequency range 1884.5 | - | 19157 -41 0.3 5.7
CA_1A-42A E-UTRABand 1, 3,5, 7, 8, 11,

18, 19, 20, 21, 26, 27, 28, 31, 32, -50 1

38, 40, 41, 44, 65, 67 FoLiow | - | FoL nigh

E-UTRA Band 34 FoLow | = | Fou hign -50 1 3

Frequency range 1880 1895 -40 1 3,12

Frequency range 1895 1915 -15.5 5 3,12,13

Frequency range 1915 1920 +1.6 5 3,12,13

Frequency range 1884.5 | - | 1915.7 -41 0.3 3,7
CA 2A-4A E-UTRA Band 4, 5, 10, 12, 13,

14, 17, 22, 24, 26, 27, 28, 29, -50 1

30, 41, 66, 70 FoL ow | - | FoL nigh

E-UTRA Band 2, 25 FoLiow | = | Fou hign -50 1 3

E-UTRA Band 42, 43 Fou tow | = | Fou nign -50 1 2
CA_2A5A E-UTRA Band 4, 5, 10, 12, 13, Foron | - | For nin 50 1

14,17, 24, 28, 29, 30, 42, 66, 70 - -9

E-UTRA Band 2, 25 Foiow | - | Fol tigh -50 1 3

E-UTRA Band 26 859 [ - | 869 -27 1

E-UTRA Band 41, 43 FoLiow | - | Fol tigh -50 1 2
CA 2A-7TA E-UTRA Band 2, 4, 5, 7, 10, 12,

13, 14, 17, 26, 27, 29, 30, 42, 65, FoLiow | - | FoL nigh -50 1

66, 70

E-UTRA Band 43 Fouiow | - | Fol tigh -50 1 2
CA_2A-12A | E-UTRABand 5, 13, 14, 17, 24, Forow | - | Fo 50 1

26, 27, 30, 41 low PL_high

E-UTRA Band 2, 12, 25 Fotow | - | Fou_nign -50 1 3

E-UTRA Band 4, 10, 66, 70 For_iow | - | Fou_nigh -50 1 2
CA _2A-13A E-UTRA Band 4, 5,10,12,13,17, FoL 1 . 50 1

22, 26, 27, 29, 41, 42, 66, 70 o PL_high

E-UTRA Band 2,14, 25 Foiow | - | Fou_nigh -50 1 3

E-UTRA Band 24, 30, 43 FoLiow | - | FoL nigh -50 1 2

Frequency range 769 | - | 775 -35 0.00625 3

Frequency range 799 | - | 805 -35 0.00625 3,9
CA_3A-5A | E-UTRABand 1,5,7, 8, 22, 28, Fo i | - | For e =0 1

31, 38, 40, 42, 43, 65 =V -9

E-UTRA band 3,34 Foi_tow | - | For_nigh -50 1 3
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E-UTRA band 26 859 869 -27 1
CA_3A-7TA E-UTRA Band 1, 5, 7, 8, 20, 26,
27, 28, 31, 32, 33, 34, 40, 43, 44, FoL tow FoL _nigh -50 1
65, 67
E-UTRA band 3 FoL low FoL high -50 1 3
E-UTRA band 22, 42 FoL low FoL high -50 1 2
Frequency range 2570 2575 +1.6 5 3,13, 14
Frequency range 2575 2595 -15.5 5 3,13,14
Frequency range 2595 2620 -40 1 3,14
CA 3A-8A | E-UTRABand 1, 20, 28, 31, 32, For o FoL 50 1
33, 34, 38, 39, 40, 44, 65, 67 - -9
E-UTRA band 3, 8 FoL_tow FoL_high -50 1 2,3
E-UTRA band 11, 21 FoL_iow FoL_high -50 1 10,11
E-UTRA band 7, 22, 41, 42, 43 FoL_jow FoL_nigh 50 1 2
Frequency range 1884.5 1915.7 -41 0.3 4,10, 11
Frequency range 860 890 -40 1 3,11,17
CA_3A-19A géUTRA Band 1, 11, 21, 28, 40, Foton Fou rian 50 1
E-UTRA Band 3, 34 FoL low FoL high -50 1 3
E-UTRA Band 42 FDL low FDL high -50 1 2
Frequency range 860 890 -40 1 3,8
Frequency range 945 960 -50 1
Frequency range 1884.5 1915.7 -41 0.3 3,4
Frequency range 2545 2575 -50 1
Frequency range 2595 2645 -50 1
CA 3A-20A E-UTRA Band 1, 7, 8, 31, 32, 33,
- 34, 40, 43, 65, 67 FoL_jow FoL tign -0 !
E-UTRA Band 3, 20 FoL_low FbL_high -50 1 3
E-UTRA Band 22, 38, 42 FoL_iow FoL_nigh -50 1 2
Frequency range 758 788 -50 1
CA _3A-21A E(—)UgSRA Band 1, 18, 19, 28, 34, FDL_low EDL_hIg 50 1
E-UTRA Band 3 FoL iow FoL nigh -50 1 3
E-UTRA Band 42 FDL_low E Prho -0 ! 2
Frequency range 945 960 -50 1
Frequency range 1884.5 1915.7 -41 0.3 4
Frequency range 2545 2575 -50 1
Frequency range 2595 2645 -50 1
CA_3A-26A E-UTRABand 1, 5, 7, 11, 18, 19, FoL o S 50 1
21, 26, 34, 39, 40, 43, 65 o -
E-UTRA band 3 FoL_low FoL _nigh -50 1 3
E-UTRA band 22, 41, 42 FoL_iow FoL_nigh -50 1 2
Frequency range 1884.5 1915.7 -41 0.3 4
Frequency range 703 799 -0 !
799 803 -40 1 3
Frequency range 851 859 -53 0.00625 15
Frequency range 945 960 -50 1
CA_3A-28A géUTRA Band 1, 22, 32, 42, 43, FoL iow FoL_nigh -50 1 2
E-UTRA Band 1 FoL tow FoL_high 50 1 56
E-UTRA band 3 Fol_tow Fou_high -50 1 3
E-UTRA Band 5, 7, 8, 11, 18, 19, FoL 1 Fou i 50 1
20, 21, 26, 27, 31, 34, 38, 40, 41 —ov -9
Frequency range 1884.5 1915.7 -41 0.3
Frequency range 470 710 -26.2 6 23
Frequency range 758 773 -32 1 3
Frequency range 773 803 -50 1
Frequency range 1884.5 1915.7 -41 0.3 4,5
CA_3A-40A E-UTRABand 1, 5, 7, 8, 11, 18,
19, 20, 21, 26, 27, 28, 31, 32, 33, FoL iow FoL_nign 50 1
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E-UTRA Band 3 Foriow | - | Fol_nign -50 1 3

E-UTRA Band 22, 42 FoLiow | - | FoL nigh -50 1 2

Frequency range 18845 | - | 1915.7 -41 0.3 4

Frequency range 1475 | - | 1518 -50 1

Frequency range 3300 | - | 4200 -50 1 2

Frequency range 4400 | - | 5000 -50 1 2
CA_3A-42A E-UTRABand 1, 5, 7, 8, 11, 18,

19, 20, 21, 26, 27, 28, 31, 32, 33, Foiow | - | FoLnign -50 1

34, 38, 40, 41, 44, 45, 65, 67

E-UTRA Band 3 FoLiow | - | Fou_nigh -50 1 15

Frequency range 1884.5 | - | 1915.7 -41 0.3 8
CA_4A-5A E-UTRABand 2, 4,5, 7, 10, 12,

13, 14, 17, 24, 25, 28, 29, 30, 43, FoLiow | - | Fo_nigh -50 1

66, 70

E-UTRA Band 26 859 | - | 869 -27 1

E-UTRA band 41, 42 FoLiow | - | FoL nign -50 1 2
CA_4A-TA E-UTRA Band 2, 4, 5, 7, 10, 12,

13, 14, 17, 26, 27, 28, 29, 30, 43, FoLiow | - | Fo_nigh -50 1

66

E-UTRA band 42 FoLiow | - | FoL nigh -50 1 2

Frequency range 2570 | - | 2575 +1.6 5 3,13,14

Frequency range 2575 | - | 2595 -15.5 5 3,13,14

Frequency range 2595 | - | 2620 -40 1 3,14
CA_4A-12A E-UTRA Band 2, 5, 7,13, 14, 17, = Ry .50 1

22, 24,25, 26, 27, 30, 41, 43 DL_tow DL_high

E-UTRA Band 4, 10. 42, 66, 70 FoLiow | - | FoL nigh -50 1 2

E-UTRA Band 12 FoLiow | - | Fo ign -50 1 3
CA _4A-13A E-UTRA Band 2,4, 5, 7,

10,12,13,17, 22, 25, 26, 27, 29, Foiiow | - | Fou_nigh -50 1

41, 43, 66, 70

E-UTRA Band 14 FoLiow | - | FoL nigh -50 1 3

E-UTRA Band 24, 30, 42 FoLiow | - | FoL nigh -50 1 2

Frequency range 769 | - | 775 -35 0.00625 3

Frequency range 799 | - | 805 -35 0.00625 3,9
CA_4A-17A | E'UTRABand 2, 5,7,13, 14, 17, F e 50 1

22, 24, 25, 26, 27, 30, 41, 43 pL_low PL_high

E-UTRA Band 4, 10. 42, 66, 70 FoLow | - | FoL_nigh -50 1 2

E-UTRA Band 12 Foiow | - | Fou_nigh -50 1 3
CA_5A-7A E-UTRABand 1, 2, 3, 4,5, 7, 8,

10, 12, 13, 14, 17, 22, 28, 29, 30, Foiow | - | FoLnign -50 1

31, 40, 42, 43, 65, 66

E-UTRA band 26 859 | - | 869 =27 1

Frequency range 2570 | - | 2575 +1.6 5 3,13,14

Frequency range 2575 | - | 2595 -15.5 5 3,13,14

Frequency range 2595 | - | 2620 -40 1 3,14
CA_5A-12A E-UTRA Band 2, 5, 13, 14, 17, = N =N .50 1

22, 24, 25, 30, 31, 42, 43 DL_tow DL_high

E-UTRA band 4, 10, 41, 66, 70 Foi_ow | - | For_nigh -50 1 2

E-UTRA band 26 859 | - | 869 -27 1

E-UTRA band 12 FoLiow | - | FoL nigh -50 1 3
CA 5A-17A | E-UTRABand 2, 5, 13, 14, 17,

- 22, 24, 25, 30, 31, 42, 43 FoLow | - | FoLnion -0 L

E-UTRA band 4, 10, 41, 66, 70 FoLiow | - | FoL nigh -50 1 2

E-UTRA band 26 859 | - | 869 -27 1

E-UTRA band 12 FoLiow | - | FoL nigh -50 1 3
CA_5A-40A E-UTRABand 1, 3,5, 7, 8, 11,

18, 19, 21, 28, 31, 34, 38, 42, 43, Foiiow | - | Fou_nigh -50 1

45, 65

E-UTRA band 26 859 | - | 869 -27 1

E-UTRA band 41 FoLiow | - | FoL nigh -50 1 2

Frequency range 1884.5 | - | 1915.7 -41 0.3 4

Frequency range 1475 | - | 1518 -50 1

Frequency range 33