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

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

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

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

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

2 References

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

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

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

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

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

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

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

[5] Recommendation I TU-R M.1545: "M easurement uncertainty asit appliesto test limits for the
terrestrial component of International Maobile Telecommunications-2000".

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

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

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

[9] ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain".

[10] 3GPP TS 38.214: "NR,; Physical layer procedures for data’".

[11] 3GPP TS 36.101: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)

radio transmission and reception;

[12] 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".

[13] 3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[14] 3GPP TS 37.213: “Physical layer procedures for shared spectrum channel access’.
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP
TR 21.905[1].
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Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously
aggregated carriers.

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

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

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

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

Con-current operation: The simultaneous transmission and reception of sidelink and Uu interfaces while operation is
agnostic of the service used on each interface.

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.
Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.

NOTE: Carriers aggregated in each band can be contiguous or non-contiguous.

Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.

Sub-band: For a UE that supports shared spectrum channel access in wideband operation, a sub-band is the set of RBs
within an approximately 20 MHz segment of the channel where the wideband channel is uniformly divided into an
integer number of 20 MHz sub-bands. Sub-bands may be separately allocated in uplink and downlink.

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
reguirements in the gap are based on co-existence for un-coordinated operation.

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

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

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

Wideband operation: For a UE that supports shared spectrum channel access, wideband operation refers to operation
within a channel larger than 20 MHz in which intra-cell guard bands may be configured to distinguish individual RB-
sets

3.2 Symbols

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

AFgiobal Granularity of the global frequency raster
AFRaser Band dependent channel raster granularity
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Afoos
AFrx-rx
AMPR.
APPowerCIam
ArB

AR

AR .ar

Asnitt
ATc
ATce
ATigec

BWChanneI

BW channel block
BWchamne_ca
BWChanneI ,max
BWae
BWB,channe (k)
BWopL

BWuL

BWi nterferer
Ceil(x)
Foor(x)

Fc

Fc plock, high

Fc block, low
FC,Iow

Fc nigh

FoL_1ow
FoL_nigh
FuL_1ow
FuL_nigh
Fedge,block,low
Fedge block high
Fedge , low

Fedge, high
Finterferer (Off SEt)

FI nterferer
Fioffset

Foffeet
Foffset,high

Foffset,low

Foos
Frer
Frer-offs
Frer, sift

Fuw (Offset)

GBchamne
Lcrs

Max()
Min()

Nprs
NRacLr
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A Frequency of Out Of Band emission

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

Allowed Maximum Power Reduction relaxation for serving cell ¢

Adjustment to maximum output power for a given power class

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

Reference sensitivity adjustment due to support for 4 antenna ports

Channdl raster offset

Allowed operating band edge transmission power relaxation

Allowed operating band edge transmission power relaxation for serving cell ¢

Allowed maximum configured output power relaxation due to support for inter-band CA
operation, inter-band NR-DC operation and due to support for SUL operations, for serving cell ¢
Channel bandwidth

Sub-block bandwidth, expressed in MHz. BWChannel,bIock: Fedge,bmck,high- Fedge,mock,mw

Aggregated channel bandwidth, expressed in MHz

Maximum channel bandwidth supported among all bandsin arelease

max( BWeg,channel() )

Minimum guard band defined in clause 5.3A.1 of carrier k

Channel bandwidth for DL

Channel bandwidth for UL

Bandwidth of the interferer

Rounding upwards; ceil(x) is the smallest integer such that ceil(x) > x

Rounding downwards; floor(x) is the greatest integer such that floor(x) < x

RF reference frequency on the channel raster, givenintable 5.4.2.2-1

Fc of the highest transmitted/received carrier in a sub-block

Fc of the lowest transmitted/received carrier in a sub-block

The Fc of the lowest carrier, expressed in MHz

The Fc 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 Fedgeblock,ow = Fc blockjow - Foffset, low.

The upper sub-block edge, where Fedgepiock high = Fcplock high + Foffset, high.

The lower edge of aggregated channel bandwidth, expressed in MHZz. Fedgelow = Fc,low - Foffset,jow.
The higher edge of aggregated channel bandwidth, expressed in MHz. Fedgehigh = Fcnigh + Foffset high.
Frequency offset of the interferer (between the center frequency of the interferer and the carrier
frequency of the carrier measured)

Fregquency of the interferer

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

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

Frequency offset from Fc pigh to the upper UE RF Bandwidth edge, or from Fc piock, nigh to the upper
sub-block edge

Freguency offset from Fcow t0 the lower UE RF Bandwidth edge, or from Fc piock, 1ow tO the lower
sub-block edge

The boundary between the NR out of band emission and spurious emission domains

RF reference frequency

Offset used for calculating Frer

RF reference frequency for Supplementary Uplink (SUL) bands, the uplink of al FDD bands, and
TDD bands

The frequency separation of the center frequency of the carrier closest to the interferer and the
center frequency of the interferer

Minimum guard band defined in clause 5.3.3

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

The largest of given numbers

The smallest of given numbers

Physical resource block number

NR ACLR
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Nrs Transmission bandwidth configuration, expressed in units of resource blocks
NRe_agg The number of the aggregated RBs within the fully allocated aggregated channel bandwidth
Ni5 ggy = > Ngp; * 2% for carrier 110 j, where u is defined in TS 38.211 [6]

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

blocks
Nip,cj = Ngg; * 2Hi for carrier j, where i is defined in TS 38.211 [6]

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

NRrs,jow The transmission bandwidth configurations according to Table 5.3.2-1 for the lowest assigned
component carrier in clause 5.3A.1

NRreg,high The transmission bandwidth configurations according to Table 5.3.2-1 for the highest assigned
component carrier in clause 5.3A.1

Nrer NR Absolute Radio Frequency Channel Number (NR-ARFCN)

NRer-offs Offset used for calcul ati ng Ngrer

Pcemax The configured maximum UE output power

Pcemax, ¢ The configured maximum UE output power for serving cell ¢

Pcemax, f, ¢ The configured maximum UE output power for carrier f of serving cell ¢ in each dot

Pemax Maximum allowed UE output power signalled by higher layers

Pemax, ¢ Maximum allowed UE output power signalled by higher layersfor serving cell ¢

Pinterferer Modulated mean power of the interferer

Plargest BW Power of the largest transmission bandwidth configuration of the component carriersin the
bandwidth combination

ProwerClass The nominal UE power (i.e., no tolerance)

P-MPR. Power Management Maximum Power Reduction for serving cell ¢

Pas The transmitted power per allocated RB, measured in dBm

Pumax The measured configured maximum UE output power

Puw Power of an unwanted DL signal

Pw Power of awanted DL signal

RBstart The lowest RB index of transmitted resource blocks

RBsat ca The lowest RB index of transmitted resource blocks for intra-band contiguous CA

SCS SCS for the component carrier ¢

SCSiargest BW SCSfor the largest transmission bandwidth configuration of the component carriersin the
bandwidth combination

SCSow SCSfor the lowest assigned component carrier in clause 5.3A.1

SCShigh SCSfor the highest assigned component carrier in clause 5.3A.1

tp Transient Period value signalled by the UE

{Pstart Start position of transient period relative to the symbol boundary

T(Pcmax, f, ¢) Tolerance for applicable values of Pcuax, 1, ¢ for configured maximum UE output power for carrier
fof serving cell ¢

Tie Absolute value of the lower tolerance for the applicable operating band as specified in clause 6.2.1

SSrer SS block reference frequency position

UTRAAcLR UTRA ACLR

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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
3GPP TR 21.905[1].

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

A-MPR Additional Maximum Power Reduction

BS Base Station

BW Bandwidth

BWP Bandwidth Part

CA Carrier Aggregation

CA_nX-nY Inter-band CA of component carrier(s) in one sub-block within Band nX and component carrier(s)

in one sub-block within Band nY where nX and nY are the applicable NR operating bands
CcC Component Carriers
CG Carrier Group
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CP-OFDM Cyclic Prefix-OFDM

CW Continuous Wave

DC Dual Connectivity

DFT-ssOFDM  Discrete Fourier Transform-spread-OFDM
DM-RS Demodulation Reference Signal

DTX Discontinuous Transmission

E-UTRA Evolved UTRA

EIRP Equivalent Isotropically Radiated Power
EVM Error Vector Magnitude

FR Frequency Range

FRC Fixed Reference Channel

FWA Fixed Wireless Access

GSCN Global Synchronization Channel Number
IBB In-band Blocking

IDFT Inverse Discrete Fourier Transformation
ITS Intelligent Transportation System

ITU-R Radiocommunication Sector of the International Telecommunication Union
MBW M easurement bandwidth defined for the protected band
MCG Master Cell Group

MOP Maximum Output Power

MPR Allowed maximum power reduction
MSD Maximum Sensitivity Degradation

NR New Radio

NR-ARFCN NR Absolute Radio Frequency Channel Number
NS Network Signalling

OCNG OFDMA Channel Noise Generator

OOB Out-of-band

P-MPR Power Management Maximum Power Reduction
PRB Physical Resource Block

PSCCH Physical Sidelink Control CHannel
PSSCH Physical Sidelink Shared CHannel

QAM Quadrature Amplitude Modulation

RE Resource Element

REFSENS Reference Sensitivity

RF Radio Frequency

RMS Root Mean Square (value)

RSRP Reference Signal Receiving Power

Rx Receiver

SC Single Carrier

SCG Secondary Cell Group

SCS Subcarrier spacing

SDL Supplementary Downlink

SEM Spectrum Emission Mask

SL Sidelink

SL-MIMO Sidelink-Multiple Antenna transmission
SNR Signal-to-Noise Ratio

SRS Sounding Reference Symbol

SS Synchronization Symbol

SUL Supplementary uplink

TAE Time Alignment Error

TAG Timing Advance Group

TX Transmitter

UL MIMO Uplink Multiple Antenna transmission
ULFPTX Uplink Full Power Transmission

V2X Vehicle to Everything
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4 General

4.1 Relationship between minimum requirements and test
requirements

The present document is a Single-RAT specification for NR UE, covering RF characteristics and minimum
performance reguirements. Conformance to the present specification is demonstrated by fulfilling the test requirements
specified in the conformance specification 3GPP TS 38.521-1 [4].

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test
specification TS 38.521-1 [4] defines test tolerances. These test tolerances are individually calculated for each test. The
test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some
requirements, including regulatory requirements, the test tolerance is set to zero.

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 principle is defined in Recommendation ITU-R M.1545 [5].

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 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

d) All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same
slot format indicated by TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigurationDedicated in the
PCell and SCellsfor NR SA.

4.3 Specification suffix information

Unless stated otherwise the following suffixes are used for indicating at 2 level clause, shown in Table 4.3-1.

Table 4.3-1: Definition of suffixes

Clause suffix Variant

None Single Carrier
Carrier Aggregation (CA)
Dual-Connectivity (DC)
Supplement Uplink (SUL)
UL MIMO
V2Xx
Shared spectrum channel
access

mm|OiO|w|>

A terminal which supports the above features needs to meet both the general requirements and the additional
requirement applicable to the additional clause (suffixes A to F) in clauses 5, 6 and 7. Where there is a differencein
requirement between the general requirements and the additional clause requirements (suffixes A to F) in clauses 5, 6
and 7, the tighter requirements are applicable unless stated otherwise in the additional clause.
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A terminal which supports more than one feature in clauses 5, 6 and 7 shall meet all of the separate corresponding
requirements.

For aterminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the
specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any
time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier
accordingly. For aterminal that supports SUL, the current version of the specification assumes the terminal is not
configured with UL MIMO on SUL carrier.

For aterminal that supports operation in shared spectrum, the current version of this specification assumes in the uplink
sub-bands within a wideband channel shall be contiguously allocated to the UE. The uplink requirements for one or
more non-transmitted sub-bands between two transmitted sub-bands does not form a part of the current version of this
specification.

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 rel eases.

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges
(FR). The frequency ranges in which NR can operate according to this version of the specification are identified as
described in Table 5.1-1.

Table 5.1-1: Definition of frequency ranges

Frequency range Corresponding frequency range
designation
FR1 410 MHz — 7125 MHz
FR2 24250 MHz — 52600 MHz

The present specification covers FR1 operating bands.

5.2 Operating bands

NR is designed to operate in the FR1 operating bands defined in Table 5.2-1.

Table 5.2-1: NR operating bands in FR1

NR Uplink (UL) operating band Downlink (DL) operating band Duplex
operating BS receive / UE transmit BS transmit / UE receive Mode
band FuL tlow — FuL high FoL low — FbL high
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nl 1920 MHz — 1980 MHz 2110 MHz — 2170 MHz FDD
n2 1850 MHz — 1910 MHz 1930 MHz — 1990 MHz FDD
n3 1710 MHz — 1785 MHz 1805 MHz — 1880 MHz FDD
n5 824 MHz — 849 MHz 869 MHz — 894 MHz FDD
n7 2500 MHz — 2570 MHz 2620 MHz — 2690 MHz FDD
n8 880 MHz — 915 MHz 925 MHz — 960 MHz FDD
nl2 699 MHz — 716 MHz 729 MHz — 746 MHz FDD
nl4 788 MHz — 798 MHz 758 MHz — 768 MHz FDD
nl8 815 MHz — 830 MHz 860 MHz — 875 MHz FDD

n20 832 MHz — 862 MHz 791 MHz — 821 MHz FDD
n25 1850 MHz — 1915 MHz 1930 MHz — 1995 MHz FDD
n26 814 MHz — 849 MHz 859 MHz — 894 MHz FDD
n28 703 MHz — 748 MHz 758 MHz — 803 MHz FDD
n29 N/A 717 MHz — 728 MHz SDL
n303 2305 MHz — 2315 MHz 2350 MHz — 2360 MHz FDD
n34 2010 MHz — 2025 MHz 2010 MHz — 2025 MHz TDD
n381° 2570 MHz — 2620 MHz 2570 MHz — 2620 MHz TDD
n39 1880 MHz — 1920 MHz 1880 MHz — 1920 MHz TDD
n40 2300 MHz — 2400 MHz 2300 MHz — 2400 MHz TDD
n41 2496 MHz — 2690 MHz 2496 MHz — 2690 MHz TDD
n46 5150 MHz — 5925 MHz 5150 MHz — 5925 MHz TDD*3
n471t 5855 MHz — 5925 MHz 5855 MHz — 5925 MHz TDD
n48 3550 MHz — 3700 MHz 3550 MHz — 3700 MHz TDD
n50 1432 MHz — 1517 MHz 1432 MHz — 1517 MHz TDD!
n51 1427 MHz — 1432 MHz 1427 MHz — 1432 MHz TDD
n53 2483.5 MHz — 2495 MHz 2483.5 MHz — 2495 MHz TDD
né5 1920 MHz — 2010 MHz 2110 MHz — 2200 MHz FDD*
n66 1710 MHz — 1780 MHz 2110 MHz — 2200 MHz FDD
n70 1695 MHz — 1710 MHz 1995 MHz — 2020 MHz FDD
n71 663 MHz — 698 MHz 617 MHz — 652 MHz FDD
n74 1427 MHz — 1470 MHz 1475 MHz — 1518 MHz FDD
n75 N/A 1432 MHz — 1517 MHz SDL
n76 N/A 1427 MHz — 1432 MHz SDL
n77%? 3300 MHz — 4200 MHz 3300 MHz — 4200 MHz TDD
n78 3300 MHz — 3800 MHz 3300 MHz — 3800 MHz TDD
n79 4400 MHz — 5000 MHz 4400 MHz — 5000 MHz TDD
n80 1710 MHz — 1785 MHz N/A SUL
n81 880 MHz — 915 MHz N/A SUL
n82 832 MHz — 862 MHz N/A SUL
n83 703 MHz — 748 MHz N/A SUL
n84 1920 MHz — 1980 MHz N/A SUL
n86 1710 MHz — 1780 MHz N/A SUL
n89 824 MHz — 849 MHz N/A SUL
n90 2496 MHz — 2690 MHz 2496 MHz — 2690 MHz TDD®
n91 832 MHz — 862 MHz 1427 MHz — 1432 MHz FDD®
n92 832 MHz — 862 MHz 1432 MHz — 1517 MHz FDD®
n93 880 MHz — 915 MHz 1427 MHz — 1432 MHz FDD®
n94 880 MHz — 915 MHz 1432 MHz — 1517 MHz FDD®
n958 2010 MHz — 2025 MHz N/A SUL
n96!4 5925 MHz — 7125 MHz 5925 MHz — 7125 MHz TDD*3
NOTE 1: UE that complies with the NR Band n50 minimum requirements in this specification
shall also comply with the NR Band n51 minimum requirements.
NOTE 2: UE that complies with the NR Band n75 minimum requirements in this specification
shall also comply with the NR Band n76 minimum requirements.
NOTE 3: Uplink transmission is not allowed at this band for UE with external vehicle-
mounted antennas.
NOTE 4: A UE that complies with the NR Band n65 minimum requirements in this
specification shall also comply with the NR Band n1 minimum requirements.
NOTE 5: Unless otherwise stated, the applicability of requirements for Band n90 is in
accordance with that for Band n41; a UE supporting Band n90 shall meet the
requirements for Band n41. A UE supporting Band n90 shall also support band n41.
NOTE 6: A UE that supports NR Band n66 shall receive in the entire DL operating band.
NOTE 7: A UE that supports NR Band n66 and CA operation in any CA band shall also
comply with the minimum requirements specified for the DL CA configurations
CA_n66B and CA_n66(2A) in the current version of the specification.
NOTE 8: This band is applicable in China only.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 26

ETSI TS 138 101-1 V16.9.0 (2021-10)

V2Xin particular regions.

deployment in this band.

defined in 37.213.

51

NOTE 9: Variable duplex operation does not enable dynamic variable duplex configuration
by the network, and is used such that DL and UL frequency ranges are supported
independently in any valid frequency range for the band.

NOTE 10: When this band is used for V2X SL service, the band is exclusively used for NR

NOTE 11: This band is unlicensed band used for V2X service. There is no expected network

NOTE 12: In the USA this band is restricted to 3450 — 3550 MHz and 3700 — 3980 MHz.
NOTE 13: This band is restricted to operation with shared spectrum channel access as

NOTE 14: This band is applicable in the USA only subject to FCC Report and Order FCC 20-

5.2A  Operating bands for CA

5.2A.0 General

CA operating bands including Band n90 are defined by the corresponding CA operating bands including Band n41 with
Band n90 replacing Band n41. For brevity the said CA operating bands including Band n90 are not listed in the tables

below but are covered by this specification.

5.2A.1 Intra-band CA

NR intra-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.1-1 and

Table5.2A.1-2, where all operating bands are within FR1.

Table 5.2A.1-1: Intra-band contiguous CA operating bands in FR1

NR CA Band NR Band
(Table 5.2-1)

CA_nl nl

CA_n7 n7

CA_n40 n40

CA n41 n41

CA_n46 n46

CA _n48 n48

CA_n66 n66

CA n71 n71

CA_n77 n77

CA _n78 n78

CA _n79 n79

NOTE 1: The minimum requirements only apply for non

simultaneous Tx/Rx between all carriers for
TDD combinations.
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Table 5.2A.1-2: Intra-band non-contiguous CA operating bands in FR1

NR CA Band NR Band
(Table 5.2-1)
CA_n3(*) n3
CA_n7(*) n7
CA_n25(*) n25
CA_n4l(*) n41
CA_n48(*) n4s
CA_n66(*) n66
CA_n77(%) n77
CA_n78(*) n78
NOTE 1: The minimum requirements only apply for non
simultaneous Tx/Rx between all carriers for
TDD combinations.
NOTE 2: The notation CA_nX(*) in this table indicates
intra-band non-contiguous CA for band nX.
The configurations for each band are in 5.5A.2.

5.2A.2 Inter-band CA

NR inter-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.2.1-1, 5.2A.2.2-1
and Table 5.2A.2.3-1, where all operating bands are within FR1.

Table 5.2A.2-1: Void
Table 5.2A.2-2: Void

Table 5.2A.2-3: Void

5.2A2.1 Inter-band CA (two bands)
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Table 5.2A.2.1-1: Inter-band CA operating bands involving FR1 (two bands)
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NR CA Band NR Band DL interruption allowed
(Table 5.2-1) (Note 8)
CA nl1-n3 nl, n3
CA nl-n7 nl, n7
CA nl1-n8 nl, n8
CA _nl1-n28 nl, n28
CA nl1-n40 nl, n40
CA ni1-n41t nl, n4l
CA nl-n77! nl, n77 No
CA nl-n78! nl, n78 No
CA n1-n791 nl, n79 No
CA n2-n5 n2, n5
CA n2-n48 n2, n48
CA n2-n66 n2, n66
CA n2-n77 n2, n77
CA n2-n78 n2, n78
CA n3-n7 n3, n7
CA n3-n8 n3, n8
CA n3-n28 n3, n28
CA n3-n38 n3, n38
CA n3-n40?! n3, n40
CA n3-n41? n3, n4l No
CA n3-n77* n3, n77 No
CA n3-n78! n3, n78 No
CA n3-n79! n3, n79 No
CA n5-n7 n5, n7
CA n5-n66 n5, n66
CA n5-n77* n5, n77
CA n5-n78! n5, n78 No
CA n5-n79! n5, n79 No
CA n7-n25 n7, n25
CA n7-n28 n7, n28
CA n7-n66 n7, n66
CA n7-n78! n7, n78
CA n8-n39! n8g, n39
CA n8-n40?! n8, n40
CA n8-n411 ng, n41l No
CA n8-n75! n8, n75
CA n8-n78! n8, n78 No
CA n8-n79! n8, n79 No
CA n20-n282 n20, n28
CA n20-n75 n20, n75
CA n20-n78 n20, n78
CA n25-n41 n25, n4l
CA_n25-n46° n25, n46
CA n25-n66 n25, n66
CA n25-n71 n25, n71
CA n25-n78 n25,n78
CA n28-n40 n28, n40
CA n28-n41t n28, n41
CA n28-n50 n28, n50
CA n28-n75? n28, n75
CA n28-n77! n28, n77 No
CA n28-n78! n28, n78 No
CA n29-n66 n29, n66
CA n29-n70 n29, n70
CA n38-n66 n38, n66
CA n38-n78! n38, n78
CA n39-n40 n39, n40
CA n39-n41 n39, n4l No
CA n39-n79! n39, n79 No
CA n40-n41 n40, n4l
CA n40-n78 n40, n78
CA n40-n7914 n40, n79 No
CA n41-n50? n4l, n50
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CA n41-n66 n4l, n66
CA n41-n71? n4l, n71
CA n41-n78 n4l, n78
CA n41-n7913 n4l, n79 No
CA n46-n48¢ n46, n48
CA n46-n66° n46, n66
CA n48-n66 n48, n66
CA n50-n78 n50, n78
CA n66-n70 n66, n70
CA_n66-n71 n66, n71
CA n66-n77 n66, n77
CA n66-n78 n66, n78
CA n70-n71 n70, n71
CA n75-n78! n75, n78
CA n76-n78t n76, n78
CA n77-n797 n77, n79
CA n78-n79° n78, n79
CA n78-n92 n78, n92

NOTE 1: Applicable for UE supporting inter-band carrier aggregation with mandatory
simultaneous Rx/Tx capability.

NOTE 2: The frequency range in band n28 is restricted for this band combination to 703-
733 MHz for the UL and 758-788 MHz for the DL.

NOTE 3: The frequency range below 2506 MHz for Band n41 is not used in this
combination.

NOTE 4: Applicable for frequency range above 4800 MHz for Band n79 in this
combination.

NOTE 5: For UEs supporting band n77, the minimum requirements apply only when there
is non-simultaneous Rx/Tx operation between n78-n79 NR carriers. This
restriction applies also for these carriers when applicable NR CA configuration is
part of a higher order configuration.

NOTE 6: The PCell is allocated in the licensed band in this combination.

NOTE 7: The minimum requirements apply only when there is non-simultaneous Rx/Tx
operation between n77-n79 NR carriers. This restriction applies also for these
carriers when applicable NR CA configuration is part of a higher order
configuration.

NOTE 8: Applicable when dynamic switching between two uplink carriers is conducted.
The DL interruption requirement is specified in clause 8.2.2.2.10 of 38.133 [13].
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Table 5.2A.2.2-1: Inter-band CA operating bands involving FR1 (three bands)

NR CA Band NR Band
(Table 5.2-1)
CA nl1-n3-n7 nl, n3, n7
CA nl1-n3-n8 nl, n3, n8
CA nl1-n3-n28 nl, n3, n28
CA n1-n3-n418 nl, n3, n41
CA n1-n3-n783 nl, n3, n78
CA nl1-n7-n28 nl, n7, n28
CA nl-n7-n783 nl, n7, n78
CA nl1-n8-n783 nl, n8, n78
CA nl1-n28-n783 ni, n28, n78
CA n1-n40-n78 nl, n40, n78
CA n3-n7-n28 n3, n7, n28
CA n3-n7-n783 n3, n7, n78
CA n3-n8-n783 n3, n8, n78
CA n3-n28-n77° n3, n28, n77
CA n3-n28-n783 n3, n28, n78
CA n3-n40-n41 n3, n40, n41
CA n3-n41-n793 n3, n41, n79
CA n5-n66-n78 n5, n66, n78
CA_n7-n25-n66 n7, n25, n66
CA n7-n28-n78 n7, n28, n78
CA n7-n66-n78 n7, n66, n78
CA n8-n39-n41 n8, n39, n41
CA n8-n41-n793 n8, n41, n79
CA _n20-n28-n78 n20, n28, n78
CA n25-n41-n66 n25, n41, n66
CA n25-n41-n71 n4l, n66, n71
CA n25-n66-n71 n25, n66, n71
CA n25-n66-n78 n25, n66, n78
CA n28-n40-n78 n28, n40, n78
CA n28-n41-n78 n28, n4l, n78
CA n29-n66-n70 n29, n66, n70
CA n39-n41-n79 n39, n41, n79
CA n40-n41-n7912 n40, n41, n79
CA n41-n66-n71 n4l, n66, n71
CA n66-n70-n71 n66, n70, n71

NOTE 1:

NOTE 2:

NOTE 3:

The frequency range below 2506 MHz for Band
n41l is not used in this band combination.
Applicable for frequency range above

4800 MHz for Band n79 in this band

combination.
Applicable for UE supporting inter-band carrier
aggregation with mandatory simultaneous

Rx/Tx capability.
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5.2A.2.3 Inter-band CA (four bands)

Table 5.2A.2.3-1: Inter-band CA operating bands involving FR1 (four bands)

NR CA Band NR Band

(Table 5.2-1)

CA nl1-n3-n7-n28 nl, n3, n7, n28
CA n1-n3-n7-n78! nl, n3, n7, n78
CA nl1-n3-n8-n78! nl, n3, n8, n78
CA _n1-n3-n28-n78! nl, n3, n28, n78
CA n3-n7-n28-n78 n3, n7, n28, n78
CA n7-n25-n66-n78 n7, n25, n66, n78

NOTE 1: Applicable for UE supporting inter-band carrier
aggregation with mandatory simultaneous
Rx/Tx capability.

5.2B  Operating bands for DC

The operating bands are specified in clause 5.5B for operation with NR dual connectivity configured, where all
operating bands are within FR1.

5.2C  Operating band combination for SUL

NR operation is designed to operate in the operating band combination defined in Table 5.2C-1 and Table 5.2C-2,
where all operating bands are within FR1.

Table 5.2C-1: Operating band combination for SUL in FR1

NR Band combination NR Band
for SUL (Table 5.2-1)
SUL_n41-n80 n4l, n80
SUL_n41-n81 n4l, n81
SUL_n41-n95 n4l, n95
SUL_n77-n802 n77, n80
SUL_n77-n842 n77, n84
SUL_n78-n802 n78, n80
SUL_n78-n812 n78, n81
SUL_n78-n822 n78, n82
SUL_n78-n832 n78, n83
SUL_n78-n842 n78, n84
SUL_n78-n862 n78, n86
SUL_n79-n802 n79, n80
SUL_n79-n812 n79, n81
SUL_n79-n84 n79, n84
SUL_n79-n95 n79, n95
NOTE 1: If a UE is configured with both NR UL and NR
SUL carriers in a cell, the switching time
between NR UL carrier and NR SUL carrier is
O us.
NOTE 2: For UE supporting SUL band combination
simultaneous Rx/Tx capability is mandatory.
NOTE 3: For UE supporting SUL band combination, UL
MIMO is not configured on SUL carrier
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Table 5.2C-2: Operating SUL band combination with intra-band non-contiguous CA in FR1

NR Band combination NR Band
for SUL (Table 5.2-1)
SUL_n78(*)-n862 n78, n86

NOTE 1: If a UE is configured with both NR UL and NR
SUL carriers in a cell, the switching time
between NR UL carrier and NR SUL carrier is
0 us.

NOTE 2: For UE supporting SUL band combination
simultaneous Rx/Tx capability is mandatory.

NOTE 3: For UE supporting SUL band combination, UL
MIMO is not configured on SUL carrier.

NOTE 4: The notation CA_nX(*) in this table indicates
intra-band non-contiguous CA for band nX.
The configurations for each band are in table
5.5C-2.

5.2D  Operating bands for UL MIMO

NR is designed to support UL MIMO where all of the operating bands are in FR1 defined in Table 5.2D-1.

Table 5.2D-1: NR operating bands for UL MIMO in FR1

NR operating band
nl
n2
n3
n7
n25
n30!
n34
n38
n39
n40
n4l
n46
n48
n66
n70
n712
n77
n78
n79
n96
NOTE 1: Uplink transmission is not allowed at this band
for UE with external vehicle-mounted antennas.
NOTE 2: UL MIMO is targeted for FWA form factor.

5.2E  Operating band for V2X

5.2E.1 V2X operating bands

NR V2X is designed to operate in the operating bands in FR1 defined in Table 5.2E.1-1.
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V2X Operating | Sidelink (SL) Transmission | Sidelink (SL) Reception Duplex Interface
Band operating band operating band Mode
FuL_tlow — FuL_high FpL_low — FbL_high
n38! 2570 MHz - 2620 MHz | 2570 MHz - 2620 MHz HD PC5
n47 5855 MHz - 5925 MHz | 5855 MHz - 5925 MHz HD PC5
Note 1: When this band is used for V2X SL service, the band is exclusively used for NR V2X in particular
regions.

5.2E.2 V2X operating bands for con-current operation

NR V2X operation is designed to operate concurrent with NR uplink/downlink on the operating bands combinations
listed in Table 5.2E.2-1.

Table 5.2E.2-1 Inter-band con-current V2X operating bands

V2X con-current operating NR or V2X Operating Interface
Band Band
V2X_n71-n47 n71 Uu
n47 PC5

5.3 UE channel bandwidth

531 General

The UE channel bandwidth supports asingle NR RF carrier in the uplink or downlink at the UE. From aBS
perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting to and
receiving from UEs connected to the BS. Transmission of multiple carriers to the same UE (CA) or multiple carriersto
different UEs within the BS channel bandwidth can be supported.

From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel
bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to
different UEs.

The placement of the UE channel bandwidth for each UE carrier isflexible but can only be completely within the BS
channel bandwidth.

The relationship between the channel bandwidth, the guardband and the maximum transmission bandwidth
configuration is shown in Figure 5.3.1-1.
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Figure 5.3.1-1: Definition of the channel bandwidth and the maximum transmission bandwidth
configuration for one NR channel

5.3.2

Maximum transmission bandwidth configuration

The maximum transmission bandwidth configuration Ngs for each UE channel bandwidth and subcarrier spacing is
specified in Table 5.3.2-1.

Table 5.3.2-1: Maximum transmission bandwidth configuration Ngs

SCS | 5MHz | 10 MHz | 15 MHz | 20 MHz | 25 MHz | 30 MHz | 40 MHz | 50 MHz | 60 MHz | 70 MHz | 80 MHz | 90 MHz 100
(kHz) MHz
Nrs Nrs NRrs NRrs Nrs Nrs Nrs Nrs NRrs NRrs NRrs Nrs Nrs
15 25 52 79 106 133 160 216 270 N/A N/A N/A N/A N/A
30 11 24 38 51 65 78 106 133 162 189 217 245 273
60 N/A 11 18 24 31 38 51 65 79 93 107 121 135
5.3.3 Minimum guardband and transmission bandwidth configuration
The minimum guardband for each UE channel bandwidth and SCSis specified in Table 5.3.3-1,
Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz)
SCS | 5MHz | 10 MHz | 15 MHz | 20 MHz | 25 MHz | 30 MHz | 40 MHz | 50 MHz | 60 MHz | 70 MHz | 80 MHz | 90 MHz 100
(kHz) MHz
15 2425 3125 382.5 452.5 522.5 592.5 552.5 692.5 N/A N/A N/A N/A N/A
30 505 665 645 805 785 945 905 1045 825 965 925 885 845
60 N/A 1010 990 1330 1310 1290 1610 1570 1530 1490 1450 1410 1370
NOTE:  The minimum guardbands have been cal culated using the following equation: (BWchana X 1000 (kHZ) -

Nre X SCSx 12) / 2 - SCS/2, where Ngg are from Table 5.3.2-1.

Figure 5.3.3-1: Void

The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this
clauseis met.
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.-~ Minimum guard band

A

UE channel BW

All PRBs falling within UE
channel bandwidth not covering
the minimum guard band can be
used

Figure 5.3.3-2: UE PRB utilization

In the case that multiple numerologies are multiplexed in the same symbol due to BS transmission of SSB, the
minimum guardband on each side of the carrier is the guardband applied at the configured channel bandwidth for the
numerology that is received immediately adjacent to the guard.

If multiple numerologies are multiplexed in the same symbol and the UE channel bandwidth is >50 MHz, the minimum

guardband applied adjacent to 15 kHz SCS shall be the same as the minimum guardband defined for 30 kHz SCS for
the same UE channel bandwidth.

UE channel bandwidth

[ I N A :
1
i Numerology X Numerology Y
| [ -——-—-
. N
Guard defined for Guard defined for
numerology X numerology Y
when transmitted when transmitted
across full UE across full UE
channel BW channel BW

Figure 5.3.3-3 Guard band definition when transmitting multiple numerologies

NOTE: Figure5.3.3-3 isnot intended to imply the size of any guard between the two numerologies. Inter-
numerology guard band within the carrier isimplementation dependent.

For a UE supporting wideband operation, the nominal intra-cell guard bands and the corresponding sizes of the RB sets
separated by the said guard bands are as specified in Table 5.3.3-2 for each UE channel bandwidth and sub-carrier
spacing for the downlink and uplink. The nominal intra-cell guard bandsin Table 5.3.3-2 are applicable when the
respective | E intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7] for the uplink and downlink are not
provided, as specified in [10] clause 7.
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Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation

SCs 40 MHz 60 MHz 80 MHz
(kHz)
15 105-6-105 N/A N/A
(216)
30 50-6-50 50-6-50-6-50 50-6-50-5-50-6-50
(106) (162) (217)
60 23-5-23 23-5-23-5-23 23-5-23-5-23-5-23
(51) (79) (107)

NOTE 1: The intra-cell guard band is denoted TBWo-GBo-...-GBnN_RBset-2-TBWN_RBset-1
for N_RBset > 1 number of RB-sets with TBW: the maximum transmission
bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper
edge of RB-set r. The RB-set 0 is starting at the first common resource block
(CRB) of the carrier as indicated by offsetToCarrier. The total transmission
bandwidth configuration (size of resource grid) including guard bands is
given in between parentheses.

For a UE that supports shared spectrum channel access, there are no uplink or downlink intra-cell guard bands for
operation with 10 MHz and 20 MHz channel bandwidths; the maximum transmission bandwidth configurations for
these channel bandwidths are in accordance with clause 5.3.2.

For each UE channel bandwidth and sub-carrier spacing given by Table 5.3.3-2, the maximum transmission bandwidth
configuration of the carrier including intra-cell guard bands, if configured for the uplink and downlink by the respective
|E intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [ 7], and corresponding RB-set(s) shall bein
accordance with clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table
5.3.3-1 for the uplink and downlink. Minimum requirements specified for wideband operation in Clause 6 and Clause 7
also apply for intra-cell guard bands larger than the nominal sizesin Table 5.3.3-2 aslisted in Table 5.3.3-3 for each
sub-carrier spacing; each guard band in order of CRB index must be larger than or equal to the corresponding nominal
guard band specified in Table 5.3.3-2 for each channel bandwidth.

Table 5.3.3-3: Applicable intra-cell guard bands for wideband operation

Parameter Unit SCS
15 kHz 30 kHz
Intra-cell guard band (size) PRB 6,7 56,7
Transmission bandwidth (size) of RB-set PRB 104,105 49,50,51

If the UE is configured with zero width intra-cell guard bands for the uplink and downlink by the IE

intraCell GuardBandsUL-List and intraCellGuardBandsDL-List [7] on a carrier greater than 20 MHz, the maximum
transmission bandwidth configuration for the uplink and downlink shall be in accordance with clause 5.3.2 with a
minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3- 1.

5.34 RB alignment

For each numerology, its common resource blocks are specified in Clause 4.4.4.3in TS 38.211 [6], and the starting
point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is
indicated by an offset to "Reference point A" in the unit of the numerology. The UE transmission bandwidth
configuration isindicated by the higher layer parameter carrierBandwidth [7] and will fulfil the minimum UE
guardband requirement specified in Clause 5.3.3.

5.35 UE channel bandwidth per operating band
The reguirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown

in Table 5.3.5-1. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified
channel bandwidths. The channel bandwidths are specified for both the TX and RX path.
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Table 5.3.5-1 Channel bandwidths for each NR band

NR band / SCS / UE Channel bandwidth

NR | SCS |5 MHz| 10 15 |20MHz | 25 30 40 50 60 70 80 |90 MHz| 100
Band | kHz MHz | MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz MHz
nl 15 Yes Yes Yes Yes Yes | Yes Yes Yes
30 Yes Yes Yes Yes | Yes Yes Yes
60 Yes Yes Yes Yes | Yes Yes Yes
n2 15 Yes Yes Yes Yes
30 Yes Yes Yes
60 Yes Yes Yes
n3 15 Yes Yes Yes Yes Yes | Yes Yes
30 Yes Yes Yes Yes | Yes Yes
60 Yes Yes Yes Yes | Yes Yes
n5 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n7 15 Yes Yes Yes Yes Yes | Yes Yes Yes
30 Yes Yes Yes Yes | Yes Yes Yes
60 Yes Yes Yes Yes | Yes Yes Yes
n8 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
ni2 15 Yes Yes Yes
30 Yes Yes
60
nl4 15 Yes Yes
30 Yes
60
ni8 15 Yes Yes Yes
30 Yes Yes
60
n20 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n25 15 Yes Yes Yes Yes Yes | Yes | Yes
30 Yes Yes Yes Yes | Yes Yes
60 Yes Yes Yes Yes | Yes Yes
n26 15 Yes Yes Yes Yes
30 Yes Yes Yes
n28 15 | Yes | Yes | Yes Yes’ Yes’
30 Yes | Yes Yes’ Yes’
60
n29 15 Yes Yes
30 Yes
60
n30 15 Yes Yes
30 Yes
60
n34 15 Yes Yes Yes
30 Yes Yes
60 Yes Yes
n38 15 | Yes | Yes!® | Yes | Yes!® | Yes |Yes!®| Yesl0
30 Yes!® | Yes | Yes! | Yes |Yes!| Yes?0
60 Yes!® | Yes | Yes! | Yes |Yes!®| Yes?0
n39 15 Yes Yes Yes Yes Yes | Yes Yes
30 Yes Yes Yes Yes | Yes Yes
60 Yes Yes Yes Yes | Yes Yes
n40 15 | Yes® | Yes Yes Yes Yes | Yes | Yes Yes
30 Yes Yes Yes Yes | Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes | Yes Yes Yes Yes Yes
n4l 15 Yes Yes Yes Yes Yes Yes
30 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
n46 15 Yes® Yes Yes
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NR band / SCS / UE Channel bandwidth

NR | SCS |5 MHz| 10 15 |20MHz | 25 30 40 50 60 70 80 |90 MHz| 100
Band | kHz MHz | MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz MHz
30 Yes® Yes Yes Yes Yes
60 Yes® Yes Yes Yes Yes
n47 15 Yes10 Yes10 Yes!0 | Yesl0
30 Yes10 Yes10 Yes! | Yes?0
60 Yes10 Yes10 Yes! | Yes?0
n48 15 | Yes® | Yes | Yes Yes Yes | Yes®
30 Yes | Yes Yes Yes | Yes® | Yes® Yes® | Yesb4 | Yes®
60 Yes | Yes Yes Yes | Yes® | Yes® Yes® | Yes®* | Yes®
n50 15 | Yes® | Yes Yes Yes Yes | Yes Yes
30 Yes Yes Yes Yes Yes Yes Yes Yes?
60 Yes Yes Yes Yes Yes Yes Yes Yes?
n51 15 Yes
30
60
n53 15 Yes Yes
30 Yes
60 Yes
n65 15 Yes Yes Yes Yes Yes
30 Yes Yes Yes Yes
60 Yes Yes Yes Yes
n66 15 Yes Yes Yes Yes Yes | Yes Yes
30 Yes Yes Yes Yes | Yes Yes
60 Yes Yes Yes Yes | Yes Yes
n70 15 Yes | Yes | Yes Yes® | Yes®
30 Yes | Yes Yes® | Yes®
60 Yes | Yes Yes® | Yes®
n71 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n74 15 Yes Yes Yes Yes
30 Yes Yes Yes
60 Yes Yes Yes
n75 15 Yes Yes Yes Yes Yes | Yes | Yes Yes
30 Yes Yes Yes Yes | Yes Yes Yes
60 Yes Yes Yes Yes | Yes Yes Yes
n76 15 Yes
30
60
n77 15 Yes Yes Yes Yes | Yes | Yes Yes
30 Yes | Yes Yes Yes | Yes | Yes | Yes | Yes | Yes* | Yes Yes* Yes
60 Yes | Yes Yes Yes | Yes | Yes | Yes | Yes | Yes* | Yes Yes* Yes
n78 15 Yes Yes Yes Yes | Yes Yes Yes
30 Yes Yes Yes Yes | Yes Yes Yes Yes Yes* | Yes Yes Yes
60 Yes Yes Yes Yes | Yes Yes Yes Yes Yes* | Yes Yes Yes
n79 15 Yes Yes
30 Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes
n80 15 Yes Yes Yes Yes Yes | Yes
30 Yes Yes Yes Yes | Yes
60 Yes Yes Yes Yes | Yes
n81 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n82 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n83 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n84 15 Yes Yes Yes Yes
30 Yes Yes Yes
60 Yes Yes Yes
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NR band / SCS / UE Channel bandwidth
NR | SCS [5MHz| 10 15 |20MHz | 25 30 40 50 60 70 80 |90MHz| 100
Band | kHz MHz | MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz MHz
n86 15 Yes | Yes | Yes Yes Yes
30 Yes | Yes Yes Yes
60 Yes | Yes Yes Yes
n89 15 Yes | Yes | Yes Yes
30 Yes | Yes Yes
60
n90 15 Yes | Yes Yes Yes | Yes Yes
30 Yes | Yes Yes Yes | Yes Yes Yes Yes Yes Yes
60 Yes | Yes Yes Yes | Yes Yes Yes Yes Yes Yes
n9l 15 | Yes | Yes®
30
60
n92 15 Yes | Yes | Yes Yes
30 Yes | Yes Yes
60
n93 15 | Yes | Yes®
30
60
n94 15 Yes | Yes | Yes Yes
30 Yes | Yes Yes
60
n95 15 Yes | Yes | Yes
30 Yes | Yes
60 Yes | Yes
n96 15 Yes Yes
30 Yes Yes Yes Yes
60 Yes Yes Yes Yes

NOTE 1: Void.

NOTE 2: Void.

NOTE 3: This UE channel bandwidth is applicable only to downlink.

NOTE 4: This UE channel bandwidth is optional in this release of the specification.

NOTE 5: For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an
SCell part of DC or CA configuration.

NOTE 6: For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a
downlink SCell part of CA configuration.

NOTE 7: For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined
to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified
for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.

NOTE 8: This UE channel bandwidth is applicable only to uplink.

NOTE 9: For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an
SCell part of DC or CA configuration.

NOTE 10: These UE channel bandwidths are applicable to sidelink operation.

5.3.6

Asymmetric channel bandwidths

The UE channel bandwidth can be asymmetric in downlink and uplink. In asymmetric channel bandwidth operation, the
narrower carrier shall be confined within the frequency range of the wider channel bandwidth.

In FDD, the confinement is defined as a deviation to the Tx-Rx carrier center frequency separation (defined in table
5.4.4-1) asfollowing:

AFrx.rx = | (BWpL —BWy)/2 |

The operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-1.
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Table 5.3.6-1: FDD asymmetric UL and DL channel bandwidth combinations

Channel Channel Asymmetric
NR Band bandwidths for UL bandwidths for DL | channel bandwidth
(MHz) (MHz) combination set
5,10 20, 40 0
66 20 40
5,10 20, 25, 30, 40 1
20, 25, 30 40
5,10 15 0
n7o 5,10, 15 20, 25
5 10 0
n71 10 15
15 20
n91! 10 5 0
n92! 5 10, 15, 20 0
10 15, 20
n93! 10 5 0
n94! 5 10, 15, 20 0
10 15, 20
NOTE 1: The assignment of the paired UL and DL channels are subject to a TX-
RX separation as specified in clause 5.4.4.

In TDD, the operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-2.

Table 5.3.6-2: TDD asymmetric UL and DL channel bandwidth combinations

NR Band Channel Channel
bandwidths for UL bandwidths for DL
(MHz) (MHz)
n50 60 80

NOTE 1: Both centre frequency and BWP-ID shall match
between DL and UL carriers as defined in TS
38.331[7] cl. 6.3.2 and TS 38.213 [8] clause 12.

NOTE 2: In a case a UE is configured with a full width of
BWP within both UL/ DL channels, the centre
frequency of UL/ DL channels shall be same.

NOTE 3: A position of Point A is common between UL and
DL carriers as defined in TS 38.331 [7] cl. 6.3.2.

5.3A  UE channel bandwidth for CA

5.3A.1 General

Figure 5.3A.1-1: Void

Figure 5.3A.1-2: Void

5.3A.2 Maximum transmission bandwidth configuration for CA

For carrier aggregation, the maximum transmission bandwidth configuration is defined per component carrier and the
requirement is specified in clause 5.3.2.

5.3A.3 Minimum guardband and transmission bandwidth configuration for
CA

For intra-band contiguous carrier aggregation, Aggregated Channel Bandwidth and Guard Bands are defined as
follows, see Figure 5.3A.3-1.
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Aggregated Channel Bandwidth, BWchannel_ca (MHz)
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Figure 5.3A.3-1: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation

The aggregated channel bandwidth, BWchane_ca, 1S defined as
BW channe_ca = Fedgeigh - Fedgelow (MHZ).

The lower bandwidth edge Fedge, 10w and the upper bandwidth edge Feuge nigh Of the aggregated channel bandwidth are used
as frequency reference points for transmitter and receiver requirements and are defined by

Fedge,low = Fclow - 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

Foftsetjow = (NRrBjow* 12 + 1)* SCSow/2 + BWes (MHZ)
Fottsethigh= (NRrs high* 12 - 1)* SCShigh/2 + BWes (MHZ)
BWgg = max(BWag channel())

Nrg,low @nd NRre pigh are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest
assigned component carrier, SCSow and SCShigh are the sub-carrier spacing for the lowest and highest assigned
component carrier respectively. SCSow, SCShigh, Nre,jow, Nrs nigh, and BWag channel () USe the largest p value among the
subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to
Table 5.3.5-1 and BWeg chamnel() 1S the minimum guard band for carrier k according to Table 5.3.3-1 for the said  value.
In case there is no common p value for both of the channel bandwidths, =1 is used for SCSiow, SCShigh, Nrg,jows NRrs highs

and BWeg,channel(x)-

For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see
Figure 5.3A.3-2.
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Figure 5.3A.3-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum

The lower sub-block edge of the Sub-block Bandwidth (BW channe piock) 1S defined as
Fedge block, low = Fc,biock,low = Foffset, 1ow.
The upper sub-block edge of the Sub-block Bandwidth is defined as
Fedge block,high = Fc,block high + Foffset,high.
The Sub-block Bandwidth, BW channe biock, 1S defined as follows:
BW channel black = Fedge,block,high - Fedgeblock jow (MHZ)

The lower and upper frequency offsets Fosfset,block,low 80 Foffsetblock high depend on the transmission bandwidth
configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as

Foftsetblocklow = (Nrejow* 12 + 1)* SCSion/2 + BWes (MH2Z)
Foftsetblockhigh= (NRB high* 12 - 1)* SCShigh/2 + BWes(MHZ2)
BWgg = max(BWag channel(i))

where Ngs jow and Nrg nigh @re the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and
highest assigned component carrier within a sub-block, respectively. SCSow and SCShigh are the sub-carrier spacing for
the lowest and highest assigned component carrier within a sub-block, respectively. SCSow, SCShigh, Nrs,jow, NRs,high,
and BWgg,channel (k) USe the largest p value among the subcarrier spacing configurations supported in the operating band
for both of the channel bandwidths according to Table 5.3.5-1 and BWgg channel(x) 1S the minimum guard band for carrier
k according to Table 5.3.3-1 for the said  value. In case there is no common p value for both of the channel
bandwidths, ﬂzl is used for SCSow, SCSnigh, NRBJOW, NRB,high, and BWGB,Channel(k)-

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

Wgap = Fedge,block n+l,low - Fedge,block nhigh (M HZ)

5.3A.4 Void

5.3A.5 UE channel bandwidth per operating band for CA

The reguirements for carrier aggregation in this specification are defined for carrier aggregation configurations.

For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting
a carrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each
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carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a
bandwidth combination set, a UE can indicate support of several bandwidth combination sets per carrier aggregation
configuration. For intra-band non-contiguous carrier aggregation, a carrier aggregation configuration isasingle
operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class.

For intra-band non-contiguous uplink carrier aggregation, frequency separation class (Fs) specified in Table 5.3A.5-2
indicates the maximum frequency span between lower edge of lowest component carrier and upper edge of highest
component carrier that UE can support per band combination in uplink in non-contiguous intra-band operation when the
signalling is absent for dual PA-Architecture | E.

For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each
supporting a carrier aggregation bandwidth class.

Table 5.3A.5-1: NR CA bandwidth classes

NR CA bandwidth class Aggregated channel bandwidth Number of contiguous Fallback group
CC

A BW channel = BW channel,max 1 1,2, 3

B 20 MHz = BWchamel_ca = 100 MHz 2 2,3

C 100 MHz < BWchannel_ca < 2 X 2 1, 3%
BWChanneI,max

D 200 MHz < BWchannel_ca < 3 X 3
BW channel,max

E 300 MHz < BWchannel_ca < 4 X 4

BWChanneI,max

100 MHz < BWchannel_ca < 150 MHz
150 MHz < BWchannel_ca < 200 MHz
200 MHz < BWchannel_ca £ 250 MHz

300 MHz < BWchannel_ca = 350 MHz
350 MHz < BWchannel_ca < 400 MHz

G
H
|
J 250 MHz < BWchannel_ca = 300 MHz
K
L
M

3 50 MHz = BWchanmnel_ca = 200 MHz 3
N3 80 MHz = BWchanmnel_ca = 300 MHz

03 100 MHz = BWChanneI_CAS 400 MHz 5

AW N[O |0~ |W

NOTE 1: BWochannel, max IS maximum channel bandwidth supported among all bands in a release

NOTE 2: It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a
fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class
configuration that belong to a different fallback group.

NOTE 3: This bandwidth class is only applicable to bands identified for use with shared spectrum channel access in
Table 5.2-1.

NOTE 4: Fallback group 3 is only applicable to bands identified for use with shared spectrum channel access in Table
5.2-1.

Table 5.3A.5-2: NR intra-band non-contiguous UL CA frequency separation classes

NR NC UL CA frequency Maximum allowed frequency separation
separation class
| 100 MHz
I 200 MHz
T [600 MHZ]

5.3E Channel bandwidth for V2X

5.3E.1 General

NR V2X operation channel bandwidths for each operating band is specified in Table 5.3.5-1 in clause 5.3.5. The same
(symmetrical) channel bandwidth is specified for both the transmission and reception path.
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5.3E.2 Channel bandwidth for V2X concurrent operation

For NR V2X inter-band con-current operation in FR1, the NR V2X channel bandwidths for each operating band is
specified in Table 5.3E.2-1.

Table 5.3E.2-1: Inter-band con-current V2X configurations

V2X con-current NR SCS 5 10 15 20 30 40 50 Maximum Bandwidth
operating band | Bands | kHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | bandwidth | combination
Configuration [MHZz] set
V2X_n71A-n47A n71 15 Yes | Yes | Yes | Yes 60 0
30 Yes | Yes | Yes
60
n47 15 Yes Yes | Yes | Yes
30 Yes Yes | Yes | Yes
60 Yes Yes | Yes | Yes
5.4 Channel arrangement

54.1 Channel spacing

541.1 Channel spacing for adjacent NR carriers

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 NR carriersis defined as following:

- For NR operating bands with 100 kHz channel raster,
Nominal Channel spacing = (BWcramei(1) + BWchanne(2))/2
- For NR operating bands with 15 kHz channel raster,
Nominal Channel spacing = (BWchanne () + BWchame(2))/2+{-5 kHz, 0 kHz, 5 kHz} for AFraser €quals 15 kHz
Nominal Channel spacing = (BWchame (1) + BWchannai(2))/2+{ -10 kHz, 0 kHz, 10 kHz} for AFraser equals 30 kHz
where BWchannei(1) @nd BWenanne(2) are the channel bandwidths of the two respective NR carriers. The channel spacing
can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.

5472 Channel raster

54.2.1 NR-ARFCN and channel raster

The global frequency channel raster defines a set of RF reference frequencies Frer. The RF reference frequency is used
in signalling to identify the position of RF channels, SS blocks and other elements.

The global frequency raster is defined for al frequencies from 0 to 100 GHz. The granularity of the global frequency
raster is AFgiobal-

RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the
range (0...2016666) on the global frequency raster. The relation between the NR-ARFCN and the RF reference
frequency Frer in MHz is given by the following equation, where Frer-ofis and Nger-ofis are given in table 5.4.2.1-1 and
Nrer isthe NR-ARFCN.

Frer = Frer-ofts + AFaioba (Nrer — NRrer-ofis)
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Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster

Frequency range (MHz) | AFaiobal (kHz) Frer-ofts (MHZ) NREF-offs Range of Nrer
0 — 3000 5 0 0 0 —599999
3000 — 24250 15 3000 600000 600000 — 2016666

The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel positionin
the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For
each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a
channel raster with a granularity AFraser, Which may be equal to or larger than AFgiobal.

For SUL bands except n95, for the uplink of all FDD bands defined in Table 5.2-1, and for TDD bands n34, n39, n48,
n90 and n38,

Frer, st = Frer + Asitt, Asnitt= 0 kHz or 7.5 kHz.

where Agirt IS signalled by the network in higher layer parameter frequencyShift7p5khz [7]. For Band n34, n38, n39 and
n48 Frer, st iS only applicable to uplink transmissions using a 15 kHz SCS.

The mapping between the channel raster and corresponding resource element is given in Clause 5.4.2.2. The applicable
entries for each operating band are defined in Clause 5.4.2.3.

54.2.2 Channel raster to resource element mapping

The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given
in Table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of
RBsthat are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one
numerology supported by the UE.

Table 5.4.2.2-1: Channel raster to resource element mapping

Nremod2 =0 Nremod2 =1
Resource element index K 0 6

Physical resource block number npgg

K, ners, Nrs are as defined in TS 38.211[6].

5423 Channel raster entries for each operating band

The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-
ARFCN in Table 5.4.2.3-1, using the channel raster to resource element mapping in clause 5.4.2.2.

For NR operating bands with 100 kHz channel raster, AFraster = 20 X AFgiopa. IN this case every 20" NR-ARFCN within
the operating band are applicable for the channel raster within the operating band and the step size for the channel raster
in Table5.4.2.3-1 isgiven as <20>.

For NR operating bands with 15 kHz channel raster below 3GHz, AFrager = | X AFgiona, Where | € {3,6}. Every I™"
NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size
for the channel raster in Table 5.4.2.3-1isgivenas<| >.

For NR operating bands with 15 kHz channel raster above 3GHz, AFraster = | X AFgiopa, Where | € {1,2}. Every I
NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size
for the channel raster intable 5.4.2.3-1 isgiven as<I>.

In frequency bands with two AFgaser, the higher AFraser @pplies to channels using only the SCSthat is equal to or larger
than the higher AFraser and SSB SCSis equal to the higher AFraser -
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Table 5.4.2.3-1: Applicable NR-ARFCN per operating band

NR AFRaster Uplink Downlink
operating (kHz) Range of Nrer Range of Nrer
band (First — <Step size> — Last) (First — <Step size> — Last)
nl 100 384000 — <20> — 396000 422000 — <20> — 434000
n2 100 370000 — <20> — 382000 386000 — <20> — 398000
n3 100 342000 — <20> — 357000 361000 — <20> — 376000
n5 100 164800 — <20> — 169800 173800 — <20> — 178800
n7 100 500000 — <20> — 514000 524000 — <20> — 538000
n8 100 176000 — <20> — 183000 185000 — <20> — 192000
nl2 100 139800 — <20> — 143200 145800 — <20> — 149200
nl4 100 157600 — <20> — 159600 151600 — <20> — 153600
nl8 100 163000 — <20> — 166000 172000 — <20> — 175000
n20 100 166400 — <20> — 172400 158200 — <20> — 164200
n25 100 370000 — <20> — 383000 386000 — <20> — 399000
n26 100 162800 — <20> — 169800 171800 — <20> — 178800
n28 100 140600 — <20> — 149600 151600 — <20> — 160600
n29 100 N/A 143400 — <20> — 145600
n30 100 461000 — <20> — 463000 470000 — <20> — 472000
n34 100 402000 — <20> — 405000 402000 — <20> — 405000
n38 100 514000 — <20> — 524000 514000 — <20> — 524000
n39 100 376000 — <20> — 384000 376000 — <20> — 384000
n40 100 460000 — <20> — 480000 460000 — <20> — 480000
n4l 15 499200 — <3> — 537999 499200 — <3> — 537999
30 499200 — <6> — 537996 499200 — <6> — 537996
n462 15 743333 — <1> — 795000 743333 — <1> - 795000
n47 15 790334 — <1> — 795000 790334 — <1> — 795000
n48 15 636667 — <1> — 646666 636667 — <1> — 646666
30 636668 — <2> — 646666 636668 — <2> — 646666
n50 100 286400 — <20> — 303400 286400 — <20> — 303400
n51 100 285400 — <20> — 286400 285400 — <20> — 286400
n53 100 496700 — <20> — 499000 496700 — <20> — 499000
n6é5 100 384000 — <20> — 402000 422000 — <20> — 440000
n66 100 342000 — <20> — 356000 422000 — <20> — 440000
n70 100 339000 — <20> — 342000 399000 — <20> — 404000
n71 100 132600 — <20> — 139600 123400 — <20> — 130400
n74 100 285400 — <20> — 294000 295000 — <20> — 303600
n75 100 N/A 286400 — <20> — 303400
n76 100 N/A 285400 — <20> — 286400
n77 15 620000 — <1> — 680000 620000 — <1> — 680000
30 620000 — <2> — 680000 620000 — <2> — 680000
n78 15 620000 — <1> — 653333 620000 — <1> — 653333
30 620000 — <2> — 653332 620000 — <2> — 653332
n79 15 693334 — <1> — 733333 693334 — <1> - 733333
30 693334 — <2> — 733332 693334 — <2> — 733332
n80 100 342000 — <20> — 357000 N/A
n81 100 176000 — <20> — 183000 N/A
n82 100 166400 — <20> — 172400 N/A
n83 100 140600 — <20> —-149600 N/A
n84 100 384000 — <20> — 396000 N/A
n86 100 342000 — <20> — 356000 N/A
n89 100 164800 — <20> — 169800 N/A
n90 15 499200 — <3> — 537999 499200 — <3> — 537999
30 499200 — <6> — 537996 499200 — <6> — 537996
100 499200 — <20> — 538000 499200 — <20> — 538000
n9l 100 166400 — <20> — 172400 285400 — <20> — 286400
n92 100 166400 — <20> — 172400 286400 — <20> — 303400
n93 100 176000 — <20> — 183000 285400 — <20> — 286400
n94 100 176000 — <20> — 183000 286400 — <20> — 303400
n95 100 402000 — <20> — 405000 N/A
n963 15 795000 — <1> — 875000 795000 — <1> — 875000
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.
NOTE 2: The following Nrer are allowed for operation in Band n46: see Table 5.4.2.3-2.
NOTE 3: The following Nrer are allowed for operation in Band n96: see Table 5.4.2.3-3.
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Table 5.4.2.3-2: Allowed Ngrer (NR-ARFCN) for operation in Band n46

Channel Allowed Nrer
Bandwidth
10 MHz 782000, 788668
20 MHz 744000, 745332, 746668, 748000, 749332, 750668, 752000,

753332, 754668, 756000, 765332, 766668, 768000, 769332,

770668, 772000, 773332, 774668, 776000, 777332, 778668,

780000, 781332, 783000, 784332, 785668, 787000, 788332,

789668, 791000, 792332, 793668

40 MHz 744668, 746000, 748668, 751332, 754000, 755332, 766000,

767332, 770000, 772668, 775332, 778000, 780668, 783668,

786332, 787668, 790332, 793000

60 MHz 745332, 746668, 748000, 752000, 753332, 754668, 766668,

768000, 769332, 773332, 774668, 778668, 780000, 784332,

785668, 791000, 792332

80 MHz 746000, 747332, 752668, 754000, 767332, 768668, 774000,

779332, 785000, 791668

NOTE: 10 MHz channel bandwidth shall only apply in certain regions where
the absence of non 3GPP technologies can be guaranteed on a
long-term basis in this version of specification.

Table 5.4.2.3-3: Allowed Ngrer (NR-ARFCN) for operation in Band n96

Channel Allowed Nrer
Bandwidth
20 MHz 797000, 798332, 799668, 801000, 802332, 803668, 805000,

806332, 807668, 809000, 810332, 811668, 813000, 814332
815668, 817000, 818332, 819668, 821000, 822332, 823668
825000, 826332, 827668, 829000, 830332, 831668, 833000
834332, 835668, 837000, 838332, 839668, 841000, 842332
843668, 845000, 846332, 847668, 849000, 850332, 851668
853000, 854332, 855668, 857000, 858332, 859668, 861000
862332, 863668, 865000, 866332, 867668, 869000, 870332
871668, 873000, 874332

40 MHz 797668, 800332, 803000, 805668, 808332, 811000, 813668
816332, 819000, 821668, 824332, 827000, 829668, 832332
835000, 837668, 840332, 843000, 845668, 848332, 851000
853668, 856332, 859000, 861668, 864332, 867000, 869668
872332

60 MHz 798332, 799668, 803668, 805000, 809000, 810332, 814332
815668, 819668, 821000, 825000, 826332, 830332, 831668
835668, 837000, 841000, 842332, 846332, 847668, 851668
853000, 857000, 858332, 862332, 863668, 867668, 869000
873000

80 MHz 799000, 804332, 809668, 815000, 820332, 825668, 831000
836332, 841668, 847000, 852332, 857668, 863000, 868332

5.4.3  Synchronization raster

5431 Synchronization raster and numbering

The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for
system acquisition when explicit signalling of the synchronization block position is not present.

A global synchronization raster is defined for al frequencies. The frequency position of the SS block is defined as
SSrer With corresponding number GSCN. The parameters defining the SSger and GSCN for all the frequency ranges are
inTable 5.4.3.1-1.

The resource element corresponding to the SS block reference frequency SSger is given in clause 5.4.3.2. The
synchronization raster and the subcarrier spacing of the synchronization block is defined separately for each band.
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Table 5.4.3.1-1: GSCN parameters for the global frequency raster

Frequency range SS Block frequency position SSrer GSCN Range of GSCN
0 — 3000 MHz N * 1200kHz + M * 50 kHz, 3N + (M-3)/2 2 —7498
N=1:2499, M € {1,3,5} (Note 1)
3000 — 24250 MHz 3000 MHz + N * 1.44 MHz 7499 + N 7499 — 22255
N = 0:14756

NOTE 1: The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.

5.4.3.2 Synchronization raster to synchronization block resource element mapping

The mapping between the synchronization raster and the corresponding resource element of the SSblock isgivenin
Table5.4.3.2-1.

Table 5.4.3.2-1: Synchronization raster to SS block resource element mapping

Resource element index K 120
K is the subcarrier number of SS/PBCH block defined in TS 38.211 clause 7.4.3.1 [6].
5.4.3.3 Synchronization raster entries for each operating band

The synchronization raster for each band is give in Table 5.4.3.3-1. The distance between applicable GSCN entriesis
given by the <Step size> indicated in Table 5.4.3.3-1.
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Table 5.4.3.3-1: Applicable SS raster entries per operating band
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NR operating band SS Block SCS SS Block pattern? Range of GSCN
(First — <Step size> —
Last)

nl 15 kHz Case A 5279 — <1>—-5419
n2 15 kHz Case A 4829 — <1> — 4969
n3 15 kHz Case A 4517 — <1>— 4693
n5 15 kHz Case A 2177 —<1>—- 2230
30 kHz Case B 2183 —<1>— 2224
n7 15 kHz Case A 6554 — <1>—-6718
n8 15 kHz Case A 2318 — <1> - 2395
nl2 15 kHz Case A 1828 — <1>— 1858
n14 15 kHz Case A 1901 — <1> - 1915
ni8 15 kHz Case A 2156 — <1>— 2182
n20 15 kHz Case A 1982 — <1> — 2047
n25 15 kHz Case A 4829 — <1>— 4981
n26 15 kHz Case A 2153 — <1> - 2230
n28 15 kHz Case A 1901 — <1>— 2002
n29 15 kHz Case A 1798 — <1>— 1813
n30 15 kHz Case A 5879 — <1> - 5893

n34 15 kHz Case A NOTE 5
30 kHz Case C 5036 — <1> - 5050

n38 15 kHz Case A NOTE 2
30 kHz Case C 6437 — <1>— 6538

n39 15 kHz Case A NOTE 6
30 kHz Case C 4712 — <1>— 4789
n40 30 kHz Case C 5762 — <1> — 5989
n41 15 kHz Case A 6246 —<3>—- 6717
30 kHz Case C 6252 —<3>-6714
n463 30 kHz Case C 8993 — <1>-9530
n48 30 kHz Case C 7884 — <1>— 7982
n50 30 kHz Case C 3590 — <1>— 3781
n51 15 kHz Case A 3572 — <1> - 3574
n53 15 kHz Case A 6215 — <1>— 6232
n65 15 kHz Case A 5279 — <1>— 5494
n66 15 kHz Case A 5279 — <1>— 5494
30 kHz Case B 5285 — <1> — 5488
n70 15 kHz Case A 4993 — <1> — 5044
n71 15 kHz Case A 1547 — <1> - 1624
n74 15 kHz Case A 3692 — <1> - 3790
n75 15 kHz Case A 3584 — <1> - 3787
n76 15 kHz Case A 3572 — <1> - 3574
n77 30 kHz Case C 7711 — <1>— 8329
n78 30 kHz Case C 7711 — <1> - 8051
n79 30 kHz Case C 8480 — <16> — 8880
n90 15 kHz Case A 6246 —<1>—- 6717
30 kHz Case C 6252 —<1>—- 6714
n91l 15 kHz Case A 3572 — <1> - 3574
n92 15 kHz Case A 3584 — <1> - 3787
n93 15 kHz Case A 3572 —<1> - 3574
n94 15 kHz Case A 3584 — <1> - 3787
n96* 30 kHz Case C 9531 — <1> - 10363

NOTE 1:
NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:
NOTE 6:

SS Block pattern is defined in clause 4.1 in TS 38.213 [8].

The applicable SS raster entries are GSCN = {6432, 6443, 6457, 6468, 6479, 6493, 6507, 6518, 6532,
6543}.

The following GSCN are allowed for operation in band n46:

GSCN = {8996, 9010, 9024, 9038, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9274,
9288, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9472, 9485, 9499, 9513}.
The following GSCN are allowed for operation in band n96:

GSCN = {9548, 9562, 9576, 9590, 9603, 9617,9631, 9645, 9659, 9673, 9687, 9701, 9714, 9728, 9742,
9756, 9770, 9784, 9798, 9812, 9826, 9840, 9853, 9867, 9881, 9895, 9909, 9923, 9937, 9951, 9964, 9978,
9992, 10006, 10020, 10034, 10048, 10062, 10076, 10090, 10103, 10117, 10131, 10145, 10159, 10173,
10187, 10201, 10214, 10228, 10242, 10256, 10270, 10284, 10298, 10312, 10325, 10339, 10353}.

The applicable SS raster entries are GSCN = {5032, 5043, 5054}

The applicable SS raster entries are GSCN = {4707, 4715, 4718, 4729, 4732, 4743, 4747, 4754, 4761,
4768, 4772, 4782, 4786, 4793}
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544  TX-RX frequency separation

The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating
bandsis specified in Table 5.4.4-1.

Table 5.4.4-1: UE TX-RX frequency separation

NR Operating Band TX-RX
carrier centre frequency
separation
nl 190 MHz
n2 80 MHz
n3 95 MHz
n5 45 MHz
n7 120 MHz
n8 45 MHz
nl2 30 MHz
nl4 -30 MHz
nl8 45 MHz
n20 -41 MHz
n25 80 MHz
n26 45 MHz
n28 55 MHz
n30 45 MHz
n65 190 MHz
n66 400 MHz
n70 300 MHz
n71 -46 MHz
n74 48 MHz
n9l 570 MHz — 595 MHz
(NOTE 2)
n92 575 MHz — 680 MHz (1 = 0)
580 MHz — 675 MHz (u = 1)
(NOTE 2)
n93 517 MHz — 547 MHz
(NOTE 2)
no4 522 MHz — 632 MHz (u = 0)
527 MHz — 627 MHz (u = 1)
(NOTE 2)
NOTE 1: Void
NOTE 2: The range of TX-RX frequency separation given paired
UL and DL channel bandwidths BWuL and BWoL is
given by the respective lower and upper limit FoL_jow —
FuL_nigh + 0.5(BWoL + BWuL) and FoL_nigh — FuL_low —
0.5(BWpL + BWuL). The UL and DL channel bandwidth
combinations specified in Table 5.3.5-1 and 5.3.6-1
depend on the subcarrier spacing configuration y [6].

5.4A  Channel arrangement for CA

5.4A.1 Channel spacing for CA

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

For NR operating bands with a 100 kHz channel raster:

BWchannel @ + BWChanneI 2) — 2GBChanneI [V GBChanneI (2)‘

Nominal channel spacing = 06

0.3[MHZ]
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while for NR operating bands without a 100 kHz channel raster:

BWChannd [©) + BWChannel 2 2 GBChanneI @ GB
0.015* 2"

Nominal channel spacing = Channe (2" 0.015* 2" [MHZ]

with
Nn= Ho

where BWchanei(1) 8nd BWenanne(2) @re the channel bandwidths of the two respective NR component carriers according
to Table 5.3.2-1 with valuesin MHz, uo isthe largest i value among the subcarrier spacing configurations supported in
the operating band for both of the channel bandwidths according to Table 5.3.5-1 and GBchanneiy iS the minimum guard
band for channel bandwidth i according to Table 5.3.3-1 for the said  value with  as defined in TS 38.211. In case
thereis no common p value for both of the channel bandwidths, 10=1 is selected and GBchanne(iy iS the minimum guard
band for channel bandwidth i according to Table 5.3.3-1 for x=1 with 1 asdefined in TS 38.211.

The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common
multiple of channel raster and sub-carrier spacing less than the nominal channel spacing to optimize performancein a
particular deployment scenario.

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

5.4A.2 Channel raster for CA

For inter-band and intra-band contiguous carrier aggregation, the channel raster requirementsin clause 5.4.2 apply for
each operating band.

5.4A.3 Synchronization raster for CA

For inter-band and intra-band contiguous carrier aggregation, the synchronization raster requirementsin clause 5.4.3
apply for each operating band.

5.4A.4 Tx-Rx frequency separation for CA

For inter-band carrier aggregation, the Tx-Rx frequency separation requirementsin clause 5.4.4 apply for each
operating band.

For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.4.4-1is
applied to PCC and SCC, respectively.

5.4B Reserved
5.4C Reserved
54D Reserved

5.4E Channel arrangement for V2X

5.4E.1 Channel spacing

For NR V2X, the channel spacing requirementsin clause 5.4.1 apply for each operating band.
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5.4E.2 Channel raster

54E.2.1 NR-ARFCN and channel raster
For NR V2X, the NR-ARFCN and channel raster requirementsin clause 5.4.2.1 apply for each operating band.
For NR V2X UE, the reference frequency can be shifted by configuration.
Frer vox = Frer+ Agit + N * 5 kHz

where

Agitt = 0 kHz or 7.5 kHz indicated in | E (frequencyShift7p5khz), and

N can be set as one of following values{-1, 0, 1}, which are signalled by the network in higher layer parameters or

configured by pre-configuration parameters.
5.4E.2.2 Channel raster to resource element mapping
EordNR V2X, the channel raster to resource element mapping requirements in clause 5.4.2.2 apply for each operating
and.

5.4E.2.3 Channel raster entries for each operating band

For NR V2X, the channel raster entries, the channel raster entries requirementsin clause 5.4.2.3 apply for each
operating band.

The RF channel positions on the channel raster in each NR V2X operating band are given through the applicable NR-
ARFCN in Table 5.4.2.3-1, using the channel raster to resource element mapping in clause 5.4E.2.2.

For NR V2X operating band n47, AFraser = | X AFgiona, Where | € {1}. Every I'" NR-ARFCN within the operating band
are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3-1
isgivenas<|>.

5.4E.3 Synchronization raster for V2X

There is no synchronization raster definition for NR V2X for both licensed bands and unlicensed bands.

5.5 Void

5.5A  Configurations for CA

5.5A.0 General

The configurations for CA operating band including Band n41 also apply for the corresponding CA operating bands
with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said configuration for CA
operating bands with Band n90 are not listed in the tables below but are covered by this specification.

Non-contiguous resource allocation and a most contiguous allocation are not applicable for each NR carrier of
intra-band contiguous and non-contiguous CA configurations.

For a CA configuration with one or more operating band supporting asymmetric channel bandwidths as specified in
sub-clause 5.3.6, requirements are defined for an asymmetric UL and DL channel bandwidth combination of a
supported asymmetric channel bandwidth combination set for an operating band of the CA configuration when the said
UL and DL channel bandwidths are also contained in a supported bandwidth combination set of the CA configuration.
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5.5A.1 Configurations for intra-band contiguous CA

Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band
contiguous CA
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NR CA configuration / Bandwidth combination set

NR CA Uplink Channel Channel Channel Channel Channel Maximum Bandwidth
configuratio CA bandwidths | bandwidth | bandwidth | bandwidth | bandwidth | aggregate | combination
n configur for carrier s for s for s for s for set
ations (MHz) carrier carrier carrier carrier bandwidt
(MHz) (MHz) (MHz) (MHz) h (MHz)
CA_n1B - 10 10,15 40 0
15 15,20
20 20
CA_n7B CA_n7B 10 10, 15, 20, 50 0
30, 40
15 15, 20, 30
20 20, 30
CA_n40B - 20 80 100 0
50 50
CA_n41B CA_n41B | 10, 20, 30, 10, 20, 30, 100 0
40, 50 40, 50
CA_n41C CA_n41 40 80, 100 180 0
C
50, 60, 80 60, 80, 100
10 100 190 1
15, 20 90, 100
40 80, 90, 100
50, 60, 80, 60, 80, 90,
90 100
CA_n46B - 20, 40, 60 20, 40 100 0
CA_n46C - 60, 80 60, 80 160 0
CA_n46D - 60, 80 80 80 240 0
CA _n46M - 20, 40, 60 20, 40 20, 40 140 0
CA_n46N - 20, 40, 80 20, 40 20, 40 20, 40 200 0
CA_n460 - 20, 60 20, 40 20, 40 20, 40 20, 40 220 0
CA_n48B CA_n48B 5 15, 20 40 0
10, 15, 20 10, 15, 20
15, 20 15, 20
- 10 50, 60, 80, 100 1
90
15, 20 40, 50, 60,
80
40 40, 50, 60
CA_n48C - 10 100 140 0
15 90,100
20 90, 100
40 80, 90, 100
CA_n66B - 51 20, 40 50 0
10 15, 20, 40
15 15, 20
CA_n71B - 5 20 25 0
10 15
10 20 35 1
15 15, 20
CA_n77C CA_n77 50 60, 80, 100 200 0
C
60 60, 80, 100
80 80, 100
100 100
10 100 200 1
15, 20 90, 100
25,30 80, 90, 100
70, 80, 90,
40 100
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50,60, 70, | 60,70, 80
80,90,100 | 90,100
CA n77D - 100 100 100 300 0
CA n78B - 20 50 70 0
CAn78C | CAn78 50 60, 80, 100 200 0
C
60 60, 80, 100
80 80, 100
100 100
10 100 200 1
15, 20 90, 100
25. 30 80, 90, 100
70, 80, 90
40 100
50,60, 70, | 60,70, 80
80,90,100 | 90,100
CA n78D - 100 100 100 300 0
CANn79C | CA n79 50 60, 80, 100 200 0
C
60 60, 80, 100
80 80, 100
100 100
CA n79D - 100 100 100 300 0

NOTE 1: 5 MHz is not applicable for 30/60 kHz SCS.
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5.5A.2 Configurations for intra-band non-contiguous CA

Table 5.5A.2-1: NR CA configurations and bandwidth combination sets defined for intra-band non-
contiguous CA

NR CA Uplink Channel Channel Channel | Channel Maximum Bandwidth
Configuration | Configurations | bandwidths | bandwidths pandwidthsbandwidths| Aggregated | combination
for carrier for carrier | for carrier | for carrier | bandwidth set
(MHz) (MHz) (MHz) (MHz) (MHz)
CA _n3(2A) - 5,10, 15,20 | 5, 10, 15, 20 40 0
CA n7(2A) - 5,10,15,20 | 5,10, 15,20 40 0
CA_n25(2A) - 5,10, 15,20 | 5,10, 15, 20 40 0
CA_n41(2A) CA_n41(2A) 40, 50, 60, 40, 50, 60, 180 0
80 80, 100
10, 15, 20, 10, 15, 20, 190 1
40, 50, 60, 40, 50, 60,
80, 90 80, 90, 100
CA_n48(2A) 10, 15, 20, 10, 15, 20, 1402 0
40, 50, 60 40, 50, 60,
80, 90, 100
CA_n48(3A) - 10, 15, 20, 10, 15, 20, |10, 15, 20, 1402 0
40,50, 60, 40,50, 60, | 40,50, 60,
80, 90,100 | 80,90, 100 |80, 90, 100
CA_n48(4A) - 10, 15, 20, 10, 15, 20, |10, 15, 20, | 10, 15, 20, 1352 0
40, 50, 60, 40, 50, 60, |40, 50, 60, | 40, 50, 60,
80, 90, 100 | 80,90, 100 |80, 90, 10080, 90, 100
CA_n66(2A) - 5, 10, 15, 20 5, 10, 15, 60 0
20, 40
CA_n77(2A) CA_n77(2A) 20, 40, 80, 20, 40, 80, 200 0
100 100
CA_n78(2A) CA_n78(2A) 10, 20, 40, 10, 20, 40, 200 0
50, 60, 80, 50, 60, 80,
90, 100 90, 100
10, 20, 25, 10, 20, 25, 200 1
30, 40, 50, 30, 40, 50,
60, 80, 90, 60, 80, 90,
100 100
10, 20, 25, 10, 20, 25, 200 2
30, 40, 50, 30, 40, 50,
60, 70, 80, 60, 70, 80,
90, 100 90, 100
NOTE 1: Void.

NOTE 2: Parameter value accounts for both, the maximum frequency range of band n48 (150 MHz), and the minimum
frequency gaps in between NR non-contiguous component carriers.

5.5A.3 Configurations for inter-band CA
Table 5.5A.3-1: Void
Table 5.5A.3-2: Void

Table 5.5A.3-3: Void

5.5A.3.1 Configurations for inter-band CA (two bands)
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Table 5.5A.3.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
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NR CA Uplink CA NR Channel bandwidth (MHz) (NOTE 3) Bandwidth
configuration configuration | Band combination
set
5 10 15 20 25 30 40 50 60 70 80 90 100
CA_nlA-n3A CA_nlA-n3A nl 5 10 15 20 0
n3 5 10 15 20 25 30
CA_nl1B-n3A CA_nlA-n3A nl See CA_nl1B Bandwidth Combination Set 0 in Table 5.5A.1-1 0
n3 5 10 15 20 25 30
CA_nl1A-n3(2A) CA_nlA-n3A nl 5 10 15 20 0
n3 See CA_n3(2A) bandwidth combination set 0 in Table 5.5A.2-1
CA_nlA-n7A CA_nlA-n7A nl 5 10 15 20 0
n7 5 10 15 20 25 30 40 50
CA_nlA-n7B - nl 5 10 15 20 0
n7 See CA n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_nlA-n8A CA_nlA-n8A nl 5 10 15 20 0
n8 5 10 15 20
CA_nl1A-n28A CA_nl1lA-n28A nl 5 10 15 20 0
n28 5 10 15 20
CA_nl1A-n40A CA_nl1A-n40A nl 5 10 15 20 0
n40 5 10 15 20 25 30 40 50 60 80
CA_nlA-n41A CA_nlA-n41A nl 5 10 15 20 0
n4l 10 15 20 40 50 60 80 90 100
CA_nlA-n77A - nl 5 10 15 20 0
n77 10 15 20 40 50 60 80 90 100
CA_nlA-n78A CA_nlA-n78A nl 5 10 15 20 0
n78 10 15 20 40 50 60 80 90 100
CA_nl1lA-n78(2A) | CA_nl1A-n78A nl 5 10 15 20 0
n78 See CA _n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA nlA-n78C | CA_nlA-n78A | nl 5 10 15 [ 20 | | | | | | | | 0
n78 See CA n78C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_nlA-n79A CA_nl1lA-n79A nl 5 10 15 20 0
n79 40 50 60 80 100
CA_nl1A-n79C CA_nl1A-n79A nl 5 10 15 20 0
n79 See CA n79C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n2A-n5A CA_n2A-n5A n2 5 10 15 20 0
n5 5 10 15 20
CA_n2A-n48A CA_n2A-n48A n2 5 10 15 20 0
n48 5 10 15 20 40 50! 60! 80! 90! 100!
CA_n2A-n48C CA_n2A-n48A n2 5 10 15 20 0
n48 See CA n48C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n2A-n66A - n2 5 10 15 20 0
n66 5 10 15 20 40
CA_n2A-n77A CA_n2A-n77A n2 5 10 15 20 0
n77 10 15 20 25 30 40 50 60 70 80 90 100
CA_n2A-n78A CA_n2A-n78A n2 5 10 15 20 0
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n78 10 15 20 25 30 40 50 60 80 90 100
CA_n2A-n78(2A) | CA_n2A-n78A n2 5 10 15 20
n78 See CA _n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_n3A-n7A CA_n3A-n7A n3 5 10 15 20 25 30
n7 5 10 15 20 25 30 40 50
CA_n3A-n7B - n3 5 10 15 20 25 30
n7 See CA _n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n3A-n8A CA_n3A-n8A n3 5 10 15 20 25 30
n8 5 10 15 20
CA_n3A-n28A CA_n3A-n28A n3 5 10 15 20 25 30
n28 5 10 15 20
CA_n3A-n38A CA_n3A-n38A n3 5 10 15 20 25 30
n38 5 10 15 20 40
CA_n3A-n40A CA_n3A-n40A n3 5 10 15 20 25 30
n40 5 10 15 20 25 30 40 50 60 80
CA_n3A-n41A CA_n3A-n41A n3 5 10 15 20 25 30
n41 10 15 20 40 50 60 80 90 100
n3 5 10 15 20 25 30
n41l 10 15 20 40 50 60
CA_n3A-n41C CA_n3A-n41A n3 5 10 15 20 25 30
n41 See CA_n41C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n3A-n41(2A) | CA_n3A-n41A | n3 5 10 15 [ 20 | 25 | 30 | | | | | | |
n4l See CA _n41(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n3A-n77A CA_n3A-n77A n3 5 10 15 20 25 30
n77 10 15 20 40 50 60 80 90 100
CA_n3A-n77(2A) | CA_n3A-n77A n3 5 10 15 20 25 30
n77 See CA_n77(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n3A-n78A CA_n3A-n78A n3 5 10 15 20 25 30
n78 10 15 20 40 50 60 80 90 100
CA_n3A-n78C CA_n3A-n78A n3 5 10 15 20 25 30
n78 See CA_n78C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n3A-n78(2A) - n3 5 10 15 [ 20 | 25 | 30 | | | | | | |
n78 See CA_n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n3A-n79A CA_n3A-n79A n3 5 10 15 20 25 30
n79 40 50 60 80 100
CA_n3A-n79C CA_n3A-n79A n3 5 10 15 20 25 30
n79 See CA _n79C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n5A-n7A - n5 5 10 15 20
n7 5 10 15 20 25 30 40 50
CA_n5A-n7B - n5 5 10 15 20
n7 See CA _n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n5A-n66A CA_n5A-n66A n5 5 10 15 20
n66 5 10 15 20 40
CA_n5A-n77A CA_n5A-n77A n5 5 10 15 20
n77 10 15 20 25 30 40 50 60 70 80 90 100
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CA_n5A-n78A CA_n5A-n78A n5 5 10 15 20
n78 10 15 20 40 50 60 80 90 100
CA_n5A-n78C CA_n5A-n78A n5 5 10 15 20
n78 See CA n78C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n5A-n79A CA_n5A-n79A n5 5 10 15 20
n79 40 50 60 80 100
CA_n5A-n79C CA_n5A-n79A n5 5 10 15 20
n79 See CA n79C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n7A-n25A CA_n7A-n25A n7 5 10 15 20 25 30 40
n25 5 10 15 20 25 30 40
CA_n7A-n25(2A) | CA_n7A-n25A n7 5 10 15 20 25 30 40
n25 See CA n25(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA _n7(2A)-n25A | CA n7A-n25A | n25 5 10 15 | 20 | 25 [ 30 [ 40 | | | | |
n7 See CA_n7(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n7(2A)- CA_n7A-n25A n7 See CA_n7(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
n25(2A)
n25 See CA _n25(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n7A-n28A CA_n7A-n28A n7 5 10 15 20 25 30 40 50
n28 5 10 15 20
CA _n7B-n28A - n7 See CA n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
n28 5 10 15 20
CA_n7A-n66A CA_n7A-n66A n7 5 10 15 20
n66 10 15 20 40
CA_n7A-n78A CA_n7A-n78A n7 5 10 15 20
n78 10 15 20 40 50 60 80 90 100
CA_n7A-n78(2A) | CA_n7A-n78A n7 5 10 15 20 25 30 40 50
n78 See CA n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n7(2A)-n78A | CA_n7A-n78A n7 See CA_n7(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
n78 10 15 [ 20 | | | 40 | 50 | 60 ] | 80 | 90 [ 100
CA_n7(2A)- CA_n7A-n78A n7 See CA_n7(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
n78(2A)
n78 See CA _n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_nB8A-n39A CA_n8A-n39A n8 5 10 15 20
n39 5 10 15 20 25 30 40
CA_n8A-n40A CA_n8A-n40A n8 5 10 15 20
n40 5 10 15 20 25 30 40 50 60 80
CA_nB8A-n41A CA_n8A-n41A n8 5 10 15 20
n41 10 15 20 40 50 60 80 90 100
n8 5 10 15 20
n41 10 15 20 40 50 60
CA_nB8A-n75A - n8 5 10 15 20
n75 5 10 15 20
CA_n8A-n78A CA_n8A-n78A n8 5 10 15 20
n78 10 15 20 40 50 60 80 90 100
CA_n8A-n79A CA_n8A-n79A n8 5 10 15 20
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n79 40 50 60 80 100
CA_n20A-n28A CA_n20A- n20 5 10 15 20 0
n28A
n28 5 10 15 20
CA_n20A-n75A - n20 5 10 15 20 0
n75 5 10 15 20
CA_n20A-n78A CA_n20A- n20 5 10 15 20 0
n78A
n78 10 15 20 40 50 60 80 90 100
CA_n25A-n41A CA_n25A- n25 5 10 15 20 0
n41A
n41 10 15 20 40 50 60 80 90 100
CA_n25(2A)- CA_n25A- n25 See CA_n25(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n41A n41A
n41 10 15 20 40 50 60 80 90 100
CA_n25A-n41C CA_n25A- n25 5 10 15 20 0
n41A
n41 See CA_n41C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n25A- CA_n25A- n25 5 10 15 20 0
n41(2A) n41A
n4l See CA_n41(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_n25A-n66A CA_n25A- n25 5 10 15 20 25 30 40 0
N66A
n66 5 10 15 20 30 40
CA_n25A- CA_n25A- n25 5 10 15 20 25 30 40 0
n66(2A) n66A
n66 See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n25(2A)- CA_n25A- n25 See CA_n25(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n66A n66A
n66 [ 10 [ 15 | 20 ] [ 30 | 40 | [ | | I
CA_n25(2A)- CA_n25A- n25 See CA_n25(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n66(2A) n66A
n66 See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n25A-n71A CA_n25A- n25 5 10 15 20 0
n71A
n71 5 10 15 20
CA_n25A-n78A CA_n25A- n25 5 10 15 20 25 30 40 0
n78A
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n25A- CA_n25A- n25 5 10 15 20 25 30 40 0
n78(2A) n78A
n78 See CA _n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n25(2A)- CA_n25A- n25 See CA_n25(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n78A n78A
n78 | 10 | 15 ] 20 | 25 | 30 | 40 | 50 | 60 | | 80 | 90 [ 100
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CA_n25(2A)- CA_n25A- n25 See CA_n25(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n78(2A) n78A
n78 See CA _n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_n25A-n46A - n25 5 10 15 20 0
n46 20 40 60 80
CA_n28A-n40A CA_n28A- n28 5 10 15 20 0
n40A
n40 5 10 15 20 25 30 40 50 60 80
CA_n28A-n41A CA_n28A- n28 5 10 15 20 0
n41A
n4l 10 15 20 40 50 60 80 90 100
CA_n28A-n50A CA_n28A- n28 5 10 15 20 0
n50A
n50 5 10 15 20 40 50 60 80!
CA_n28A-n75A - n28 5 10 15 20 0
n75 5 10 15 20
CA_n28A-n75A - n28 5 10 15 20 1
n75 5 10 15 20 25 30 40 50
CA_n28A-n77A CA_n28A- n28 5 10 15 20 0
n77A
n77 10 15 20 40 50 60 80 90 100
CA_n28A- CA_n28A- n28 5 10 15 20 0
n77(2A) n77A
n77 See CA_n77(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n28A-n78A CA_n28A- n28 5 10 15 20 0
n78A
n78 10 15 20 40 50 60 80 90 100
CA_n28A- CA_n28A- n28 5 10 15 20 0
n78(2A) n78A
n78 See CA n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n29A-n66A - n29 5 10 0
n66 5 10 15 20 40
CA_n29A-n66B - n29 5 10 0
n66 See CA_n66B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n29A- - n29 5 10 0
n66(2A)
n66 See CA _n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n29A-n70A - n29 5 10 0
n70 5 10 15 20! 251
CA_n38A-n66A CA_n38A- n38 5 10 15 20 0
N66A
n66 5 10 15 20 30 40
CA_n38A-n78A CA_n38A- n38 5 10 15 20 0
n78A
n78 10 15 20 25 30 40 50 60 80 90 100
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CA_n38A- CA_n38A- n38 5 10 15 20 0
n78(2A) n78A
n78 See CA _n78(2A) Bandwidth Combination 0 in Table 5.5A.2-1
CA_n39A-n40A CA_n39A- n39 5 10 15 20 25 30 40 0
n40A
n40 5 10 15 20 25 30 40 50 60 80
CA_n39A-n41A CA_n39A- n39 5 10 15 20 25 30 40 0
n41A
n4l 10 15 20 40 50 60 80 90 100
CA _n39A-n41C CA_n39A- n39 5 10 15 20 25 30 40 0
n41A
n4l See CA_n41C Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n39A- CA_n39A- n39 5 10 15 20 25 30 40 0
n41(2A) n41A
n4l See CA_n41(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n39A-n79A CA_n39A- n39 5 10 15 20 25 30 40 0
n79A
n79 40 50 60 80 100
CA_n40A-n41A CA_n40A- n40 5 10 15 20 25 30 40 50 60 80 0
n41A
n41l 10 15 20 40 50 60 80 90 100
n40 5 10 15 20 25 30 40 1
n4l 10 15 20 40 50 60
CA_n40A-n78A CA_n40A- n40 5 10 15 20 25 30 40 50 60 80 0
n78A
n78 10 15 20 40 50 60 80 90 100
CA_n40A- CA_n40A- n40 5 10 15 20 25 30 40 50 60 80 0
n78(2A) n78A
n78 See CA n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_n40A-n79A CA_n40A- n40 5 10 15 20 25 30 40 50 60 80 0
n79A
n79 40 50 60 80 100
n40 5 10 15 20 25 30 40 1
n79 40 50 60 80 100
CA_n41A-n50A CA_n41A- n4l 10 15 20 40 50 60 80 90 100 0
n50A
n50 5 10 15 20 40 50 60 80!
CA_n41A-n66A CA_n41A- n4l 10 15 20 40 50 60 80 90 100 0
n66A
n66 5 10 15 20 40
CA_n41(2A)- - n41 See CA_n41(2A) Bandwidth Combination Set 1 inTable 5.5A.2-1 0
N66A
ne6 | 5 [ 10 [ 15 [ 20 | | [ 40 | | | | | |
CA _n41C-n66A - n4l See CA n41C Bandwidth Combination Set 0 in Table 5.5A.1-1 0
ne6 | 5 [ 10 [ 15 [ 20 | | [ 40 | | | | | |
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CA_n41A-n71A CA_n41A- n41l 10 15 20 40 50 60 80 90 100 0
n71A
n71 10 15 20
CA_n41A-n71B - n4l 10 15 20 30 40 50 60 80 90 100 0
n71 See CA n71B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n41C-n71A - n41 See CA_n41C Bandwidth Combination Set 0 in Table 5.5A.1-1 0
n71 | 10 | 15 [ 20 | | I I | | | I I
CA_n41(2A)- - n41 See CA_n41(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1 0
n71A
n71 [ 10 | 156 | 20 | | | | | | | | |
CA_n41(2A)- - n4l See CA_n41(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1 0
n71B
n71 See CA_n71B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n41C-n71B - n41 See CA_n41C Bandwidth Combination Set 0 in Table 5.5A.1-1 0
n71 See CA n71B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_n41A-n78A CA_n41A- n4l 10 15 20 40 50 60 80 100 0
n78A
n78 10 15 20 40 50 60 80 90 100
CA_n41A-n78A CA_n41A- n41l 10 15 20 30 40 50 60 80 90 100 1
n78A
n78 10 15 20 25 30 40 50 60 70 80 90 100
CA_n41A-n79A CA_n41A- n4l 10 15 20 40 50 60 80 90 100 0
n79A
n79 40 50 60 80 100
n41 10 15 20 40 50 60 1
n79 40 50 60 80 100
CA _n41C-n79A CA n41A- n4l See CA_n41C Bandwidth Combination Set 0 in Table 5.5A.1-1 0
n79A
CA_n41C
n79 40 50 60 80 100
CA_n46A-n48A CA_n46A- n46 20 40 60 80 0
n48A
n48 20
CA_n46B-n48A CA_n46A- n46 See CA_n46B Bandwidth Combination Set 0 in 38.101-1 Table 5.5A.1-1 0
n48A
n48 I | [ 20 | I
CA _n46C-n48A CA _n46A- n46 See CA_n46C Bandwidth Combination Set 0 in 38.101-1 Table 5.5A.1-1 0
n48A
n48 | | [ 20 | |
CA_n46D-n48A CA_n46A- n46 See CA_n46D Bandwidth Combination Set 0 in 38.101-1 Table 5.5A.1-1 0
n48A
n48 20
CA_n46A-n66A - n46 20 40 60 80 0
n66 10 15 20 25 30 40
CA_n48A-n66A CA_n48A- n48 10 15 20 40 50! 60! 80! 90! 100! 0
N66A
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ne6 | 5 [ 10 [ 15 | 20 | | [ 40 | | | | | |
CA_n48C-n66A CA_n48A- n48 See CA_n48C Bandwidth Combination Set 0 in Table 5.5A.1-1 0
N66A
n66 | 5 [ 10 [ 15 | 20 | | [_40 | | | | | |
CA_n48(2A)- CA_n48A- n48 See CA_n48(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n66A n66A
n66 5 10 15 20 40
CA_n50A-n78A CA_n50A- n50 5 10 15 20 30 40 50 60 80! 0
n78A
n78 10 15 20 40 50 60 80 90 100
CA_n66A-n70A - n6é6 5 10 15 20 40 0
n70 5 10 15 20! 251
CA_n66B-n70A - n66 See CA_n66B Bandwidth Combination Set 0 in Table 5.5A.1-1 0
n70 5 [ 10 | 15 [ 20t [ 25' ] | | | | | |
CA_n66(2A)- - n66 See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n70A
n70 5 10 15 20! 251
CA_n66A-n71A CA_n66A- n66 5 10 15 20 40 0
n71A
n71 5 10 15 20
CA_n66(2A)- CA_n66A- n66 See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n71A n71A
n7l | 5 [ 10 [ 15 | 20 | | | | | | | |
CA_n66B-n71A CA_n66A- n66 See CA_n66B Bandwidth Combination Set O in Table 5.5A.1-1 0
n71A
n71 5 10 15 20
CA_n66A-n77A CA_n66A- n66 5 10 15 20 40 0
n77A
n77 10 15 20 25 30 40 50 60 70 80 90 100
CA_n66A-n78A CA_n66A- n66 5 10 15 20 40 0
n78A
n78 10 15 20 40 50 60 80 90 100
CA_n66A- CA_n66A- n66 5 10 15 20 30 40 0
n78(2A) n78A
n78 See CA_n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_n66(2A)- CA_n66A- n66 See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n78A n78A
n78 | 10 | 15 ] 20 [ 25 [ 30 | 40 | 50 | 60 | | 80 | 90 [ 100
CA_n66(2A)- CA_n66A- n66 See CA_n66(2A) Bandwidth Combination Set O in Table 5.5A.2-1 0
n78(2A) n78A
n78 See CA_n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_n70A-n71A CA_n70A- n70 5 10 15 20! 25! 0
n71A
n71 5 10 15 20
CA_n75A-n78A - n75 5 10 15 20 0
n78 10 15 20 40 50 60 80 90 100
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CA_n75A- - n75 5 10 15 20 0
n78(2A)
n78 See CA _n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_n76A-n78A - n76 5 0
n78 10 15 20 40 50 60 80 90 100
CA_n77A-n78A? n77 10 15 20 40 50 60 80 90 100 0
n78 10 15 20 40 50 60 80 90 100
CA_n77A-n79A - n77 10 15 20 40 50 60 80 90 100 0
n79 40 50 60 80 100
CA_n78A-n79A - n78 10 15 20 40 50 60 80 90 100 0
n79 40 50 60 80 100
CA_n78A-n92A CA_n78A- n78 10 15 20 40 50 60 80 90 100 0
n92A
n92 5 10 15 20
CA_n78(2A)- CA_n78A- n78 See CA_n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 0
n92A n92A
no2 [ 5 [ 10 [ 15 | 20 | | | | | | | |
NOTE 1: This UE channel bandwidth is applicable only to downlink.
NOTE 2: The minimum requirements for intra-band contiguous or non-contiguous CA apply.
NOTE 3: The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
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5.5A.3.2 Configurations for inter-band CA (three bands)

Table 5.5A.3.2-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (three bands)
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NR CA Uplink CA NR Channel bandwidth (MHz) (NOTE 3) Bandwidth
configuration configuration | Band combination
set
5 10 15 20 25 30 40 50 60 80 90 100
CA_nl1lA-n3A-n7A - nl 5 10 15 20 0
n3 5 10 15 20 25 30
n7 5 10 15 20 25 30 40 50
CA_nl1lA-n3A-n7B - nl 5 10 15 20 0
n3 5 10 15 20 25 30
n7 See CA n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
CA_nl1A-n3A-n8A - nl 5 10 15 20 0
n3 5 10 15 20 25 30
n8 5 10 15 20
CA_nlA-n3A- - nl 5 10 15 20 0
n28A
n3 5 10 15 20 25 30
n28 5 10 15 20?
CA_nlA-n3A- CA_nlA-n3A nl 5 10 15 20 0
n41A CA_nlA-
n41A
CA_n3A-
n41A
n3 5 10 15 20 25 30
n41l 10 15 20 30 40 50 60 80 90 100
CA_nlA-n3A- CA_nlA-n3A nl 5 10 15 20 0
n78A CA_nlA-
n78A
CA_n3A-
n78A
n3 5 10 15 20 25 30
n78 10 15 20 40 50 60 80 90 100
CA_nlA-n8A- - nl 5 10 15 20 0
n78A
n8 5 10 15 20
n78 10 15 20 40 50 60 80 90 100
CA_nlA-n7A- CA_nlA-n7A nl 5 10 15 20 0
n28A CA_nlA-
n28A
CA_n7A-
n28A
n7 5 10 15 20 25 30 40 50
n28 5 10 15 20
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CA_nlA-n7A- CA_nlA-n7A nl 5 10 15 20 0
n78A CA_nlA-
n78A
CA_n7A-
n78A
n7 5 10 15 20 25 30 40 50
n78 10 15 20 40 50 60 80 90! | 100
CA_nlA-n7A- CA_nlA-n7A nl 5 10 15 20 0
n78(2A) CA_nlA-
n78A
CA_n7A-
n78A
n7 5 10 15 20 25 30 40 50
n78 See CA _n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1in TS 38.101-1
CA_nl1A-n28A- - nl 5 10 15 20 0
n78A
n28 5 10 15 202
n78 10 15 20 40 50 60 80 90 100
CA_n1A-n40A- - nl 5 10 15 20 0
n78A
n40 5 10 15 20 25 30 40 50
n78 10 15 20 40 50 60 80 90 100
CA_n3A-n7A- - n3 5 10 15 20 25 30 0
n28A
n7 5 10 15 20 25 30 40 50
n28 5 10 15 20
CA_n3A-n7B- - n3 5 10 15 20 25 30 0
n28A
n7 See CA n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
n28 5 10 15 20
CA_n3A-n7A- - n3 5 10 15 20 25 30 0
n78A
n7 5 10 15 20 25 30 40 50
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n3A-n7B- - n3 5 10 15 20 25 30 0
n78A
n7 See CA _n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n3A-n8A- CA_n3A-n8A n3 5 10 15 20 25 30 0
n78A CA_3A-n78A
CA_n8A-
n78A
n8 5 10 15 20
n78 10 15 20 40 50 60 80 90 100
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CA_n3A-n28A- CA_n3A- n3 10 15 20 25 30 0
n77A n28A
CA_n3A-
n77A
CA_n28A-
n77A
n28 10 15 20
n77 10 15 20 40 50 60 80 90 100
CA_n3A-n28A- CA_n3A- n3 10 15 20 25 30 0
n77(2A) n28A
CA_n3A-
n77A
CA_n28A-
n77A
n28 10 15 20
n77 See CA_n77(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n3A-n28A- - n3 10 15 20 0
n78A
n28 10 15 20?
n78 10 15 20 40 50 60 80 90 100
CA_n3A-n28A- - n3 10 15 20 0
n78(2A)
n28 10 15 20?
n78 See CA_n78(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1
CA_n3A-n40A- CA_n3A- n3 10 15 20 25 30 0
n41A n40A
CA_n3A-
n41A
CA_n40A-
n41A
n40 10 15 20 25 30 40 50 60 80
n41 10 15 20 40 50 60 80 90 100
CA_n3A-n41A- - n3 10 15 20 25 30 0
n79A
n4l 10 15 20 40 50 60 80 100
n79 40 50 60 80 100
n3 10 15 20 25 30 1
n4l 10 15 20 40 50 60 80
n79 40 50 60 80 100
CA_n5A-n66A- CA_n5A- n5 10 15 20 0
n78A N66A
CA_n5A-
n78A
CA_n66A-
n78A
n66 10 15 20 25 30 40
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n78 10 15 20 25 30 40 50 60 80 90 100
CA_n7A-n25A- CA_n7A- n7 5 10 15 20 25 30 40 50
n66A n25A
CA_n7A-
n66A
CA_n25A-
n66A
n25 5 10 15 20 25 30 40
n66 5 10 15 20 25 30 40
CA_n7A-n28A- - n7 5 10 15 20 25 30 40 50
n78A
n28 5 10 15 20
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n7B-n28A- - n7 See CA_n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
n78A
n28 5 10 15 20
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n7A-n66A- CA_n7A- n7 5 10 15 20 25 30 40 50
n78A N66A
CA_n7A-
n78A
CA_n66A-
n78A
n66 5 10 15 20 25 30 40
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n7A-n66A- CA_n7A- n7 5 10 15 20 25 30 40 50
n78(2A) n66A
CA_n7A-
n78A
CA_n66A-
n78A
n66 5 10 15 20 25 30 40
n78 See CA_n78(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
CA_nB8A-n39A- - n8 5 10 15 20
n41A n39 5 10 15 20 25 30 40
n4l 10 15 20 40 50 60 80 100
n8 5 10 15 20
n39 5 10 15 20 25 30 40
n4l 10 15 20 40 50 60
CA_n8A-n41A- - n8 5 10 15 20
n79A
n4l 10 15 20 40 50 60 80 100
n79 40 50 60 80 100
n8 5 10 15 20
n41l 10 15 20 40 50 60
n79 40 50 60 80 100
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CA_n20A-n28A- - n20 5 10 15 20 0
n78A
n28 5 10 15 20
n78 10 15 20 30 40 50 60 80 90 100
CA_n25A-n41A- - n25 5 10 15 20 0
n66A
n41 10 15 20 30 40 50 60 80 90 100
n66 5 10 15 20 40
CA_n25A-n41C- - n25 5 10 15 20 0
n66A
n4l See CA n41C Bandwidth Combination Set 0 in 38.101-1 Table 5.5A.1-1
n66 5 10 15 20 40
CA_n25A- - n25 5 10 15 20 0
n41(2A)-n66A
n41 See CA_n41(2A) Bandwidth Combination Set 1 in 38.101-1 Table 5.5A.2-1
n66 5 10 15 20 40
CA_n25A-n41A- - n25 5 10 15 20 0
n71A
n41 10 15 20 30 40 50 60 80 90 100
n71 5 10 15 20
CA_n25A- - n25 5 10 15 20 0
n41(2A)-n71A
n41 See CA_n41(2A) Bandwidth Combination Set 1 in 38.101-1 Table 5.5A.2-1
n71 5 10 15 20
CA_n25A-n41C- - n25 5 10 15 20 0
n71A
n4l See CA n41C Bandwidth Combination Set 0 in 38.101-1 Table 5.5A.1-1
n71 5 10 15 20
CA_n25A-n66A- - n25 5 10 15 20 0
n71A
n66 5 10 15 20 40
n71 5 10 15 20
CA_n25A-n66A- CA_n25A- n25 5 10 15 20 25 30 40 0
n78A N66A
CA_n25A-
n78A
CA_n66A-
n78A -
n66 5 10 15 20 25 30 40
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n28A-n40A- - n28 5 10 15 20 0
n78A
n40 5 10 15 20 25 30 40 50
n78 10 15 20 40 50 60 80 90 100

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 76 ETSI TS 138 101-1 V16.9.0 (2021-10)
CA_n28A-n41A- CA_n28A- n28 5 10 15 20 0
n78A n41A
CA_n41A-
n78A
CA_n28A-
n78A
n41 10 15 20 30 40 50 60 90 100
n78 10 15 20 25 30 40 50 60 80 90 100
CA_n29A-n66A- - n29 5 10 0
n70A
n66 5 10 15 20 40
n70 5 10 15 20! 251
CA_n29A-n66B- - n29 5 10 0
n70A
n66 See CA_n66B Bandwidth Combination Set 0 in Table 5.5A.1-1 in TS38.101-1
n70 5 10 15 20! 251
CA_n29A- - n29 5 10 0
n66(2A)-n70A
n66 See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 in TS38.101-1
n70 5 10 15 20! 251
CA_n39A-n41A- - n39 5 10 15 20 25 30 40 0
n79A
n41l 10 15 20 40 50 60 80 90 100
n79 40 50 60 80
n39 5 10 15 20 25 30 40 1
n41l 10 15 20 40 50 60 100
n79 40 50 60 80
CA_n40A-n41A- CA_n40A- n40 5 10 15 20 25 30 40 50 60 80 0
n79A n41A
CA_n40A-
n79A
CA_n4lA-
n79A
n41l 10 15 20 40 50 60 80 100
n79 40 50 60 80 100
n40 5 10 15 20 25 30 40 1
n4l 10 15 20 40 50 60
n79 40 50 60 80 100
CA_n41A-n66A- - n41 10 15 20 30 40 50 60 80 90 100 0
n71A
n66 5 10 15 20 40
n71 5 10 15 20
CA_n41(2A)- - n41 See CA_n41(2A) Bandwidth Combination Set 1 in 38.101-1 Table 5.5A.2-1 0
Nn66A-n71A
n66 5 10 15 20 40
n71 5 10 15 20
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CA_n41C-n66A- - n41 See CA_n41C Bandwidth Combination Set 0 in 38.101-1 Table 5.5A.1-1 0
n71A
n66 5 10 15 20 40
n71 5 10 15 20
CA_n66A-n70A- CA_n66A- n66 5 10 15 20 40 0
n71A n71A
CA_n70A-
n71A
n70 5 10 15 20! 251
n71 5 10 15 20
CA _n66B-n70A- CA _n66A- n66 See CA _n66B Bandwidth Combination Set 0 in Table 5.5A.1-1in TS 38.101-1 0
n71A n71A
CA_n70A-
n71A
n70 5 10 15 20! 251
n71 5 10 15 20
CA_n66(2A)- CA_n66A- n66 See CA_n66(2A) Bandwidth Combination Set 0 in Table 5.5A.2-1 in TS 38.101-1 0
n70A-n71A n71A
CA_n70A-
n71A
n70 5 10 15 20! 251
n71 5 10 15 20
NOTE 1: This UE channel bandwidth is applicable only to downlink
NOTE 2: For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-
738 MHz.
NOTE 3: The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
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5.5A.3.3 Configurations for inter-band CA (four bands)

Table 5.5A.3.3-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (four bands)
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NR CA Uplink CA NR Channel bandwidth (MHz) (NOTE 3) Bandwidth
configuration | configuration | Band combination
set
5 10 15 20 25 30 40 50 60 70 80 90 100
CA_nlA-n3A- - nl 5 10 15 20 0
n7A-n28A
n3 5 10 15 20 25 30
n7 5 10 15 20 25 30 40 50
n28 5 10 15 20
CA_nlA-n3A- - nl 5 10 15 20 0
n7B-n28A
n3 5 10 15 20 25 30
n7 See CA _n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
n28 5 10 15 20
CA_nlA-n3A- - nl 5 10 15 20 0
n7A-n78A

n3 5 10 15 20 25 30
n7 5 10 15 20 25 30 40 50

n78 10 15 20 25 30 40 50 60 70 80 90 100
CA_nlA-n3A- - nl 5 10 15 20 0
n7B-n78A
n3 5 10 15 20 25 30
n7 See CA n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
n78 10 15 20 25 30 40 50 60 70 80 90 100
CA_nl1A-n3A- - nl 5 10 15 20 0
n8A-n78A
n3 5 10 15 20 25 30
n8 5 10 15 20
n78 10 15 20 40 50 60 80 90! | 100
CA_nl1A-n3A- - nl 5 10 15 20 0
n28A-n78A
n3 5 10 15 20 25 30
n28 5 10 15 202
n78 10 15 20 40 50 60 80 90! | 100
CA_n3A-n7A- - n3 5 10 15 20 25 30 0
n28A-n78A
n7 5 10 15 20 25 30 40 50
n28 5 10 15 20
n78 10 15 20 25 30 40 50 60 70 80 90 100
CA_n3A-n7B- - n3 5 10 15 20 25 30 0
n28A-n78A
n7 See CA n7B Bandwidth Combination Set 0 in Table 5.5A.1-1
n28 5 10 15 20
n78 10 15 20 25 30 40 50 60 70 80 90 100
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CA_n7A- - n7 5 10 15 20 25 30 40 50 0
n25A-n66A-
n78A

n25 5 10 15 20 25 30 40

n66 5 10 15 20 25 30 40

n78 10 15 20 25 30 40 50 60 70 80 90 | 100

NOTE 1: This UE channel bandwidth is optional in this release of the specification.

NOTE 2: For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-
738 MHz.

NOTE 3: The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
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5.5B  Configurations for DC

For an NR DC configuration specified in 5.5B.1-1, the bandwidth combination sets for the corresponding NR CA

configuration in 5.5A.3i.e.,dual uplink inter-band carrier aggregation with uplink assigned to two NR bands, are
applicable to Dual Connectivity.

Table 5.5B.1-1: Inter-band NR DC configurations (two bands)

NR DC Uplink NR DC
configuration configuration
DC_n2A-n5A DC_n2A-n5A
DC_n3A-n28A DC_n3A-n28A
DC n3A-n77A! DC n3A-n77A

DC n3A-n77(2A)* DC _n3A-n77A
DC n3A-n78A! DC n3A-n78A
DC _n28A-n77A! DC_n28A-n77A
DC _n28A-n78A! DC_n28A-n78A
NOTE 1: Applicable for UE supporting inter-band NR DC with
mandatory simultaneous Rx/Tx capability.
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5.5C Configurations for SUL

Table 5.5C-1: Supported channel bandwidths per SUL band combination

SUL NR Channel bandwidth (MHz) (NOTE 1) Bandwidth
configuration | Ba combination
nd set
5 10 15 20 25 30 40 50 60 80 90 | 100
SUL_n41A- n4l 10 15 20 40 50 60 80 90 | 100 0
n80A
n80 5 10 15 20 25 30
SUL_n41A- n41 10 15 20 40 50 60 80 90 | 100 0
n81A
n81 5 10 15 20
SUL_n41A- n4l 10 15 20 30 40 50 60 80 90 | 100 0
n95A
n95 5 10 15
SUL_n77A- n77 10 15 20 40 50 60 80 90 | 100 0
n80A
n80 5 10 15 20 25 30
SUL_n77A- n77 10 15 20 40 50 60 80 90 | 100 0
n84A
n84 5 10 15 20
SUL_n78A- n78 10 15 20 40 50 60 80 90 | 100 0
n80A
n80 5 10 15 20 25 30
SUL_n78A- n78 10 15 20 40 50 60 80 90 | 100 0
n81A
n81 5 10 15 20
SUL_n78A- n78 10 15 20 40 50 60 80 90 | 100 0
n82A
n82 5 10 15 20
SUL_n78A- n78 10 15 20 40 50 60 80 90 | 100 0
n83A
n83 5 10 15 20
SUL_n78A- n78 10 15 20 40 50 60 80 90 | 100 0
n84A
n84 5 10 15 20
SUL_n78A- n78 10 15 20 40 50 60 80 90 | 100 0
n86A
n86 5 10 15 20
SUL_n79A- n79 40 50 60 80 100 0
n80A
n80 5 10 15 20 25 30
SUL_n79A- n79 40 50 60 80 100 0
n81A
n81 5 10 15 20
SUL_n79A- n79 40 50 60 80 100 0
n84A
n84 5 10 15 20
SUL_n79A- n79 40 50 60 80 100 0
n95A

n95 5 10 | 15

NOTE 1: The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
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Table 5.5C-2: Supported channel bandwidths per SUL band combination with intra-band non-
contiguous CA

SUL band SUL NR Channel bandwidth (MHz) (NOTE 1) Bandwidth
combination | configuratio Ban combinatio
with intra- n d n set
band non-
contiguous
CA
5(1|11|2|2|3|4|5|6|8]|9]|10
oOo|5|]0]|]5]0]0]J]0O0]JO]O0]O 0
SUL_n78(2A) SUL_n78A- n78 See CA_n78(2A) Bandwidth Combination Set 0 in Table 0
-n86A n86A 5.5A.2-1
ng6 | 5| 1 1 2
0O|5]0

NOTE 1: The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.
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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.

Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group.
The UE may use higher MPR values outside this limitation.

The applicability of transmitter requirements for Band n90 is in accordance with that for Band n41; a UE supporting
Band n90 shall meet the minimum requirements for Band n41.

6.1A General

The minimum requirements for band combinations including Band n41 also apply for the corresponding band
combinations with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said band
combinations with Band n90 are not listed in the tables below but are covered by this specification.

6.1F General

For wideband operations, the minimum requirements for the transmitter characteristics are specified for transmissions
on one scheduled RB set or > 1 scheduled contiguous RB set(s) within the UE channel. The requirements apply with
configured UL intra-cell guard bands of non-zero size according to Table 5.3.3-2, with the union of the scheduled RB
sets and the intra-cell guard bands between the said RB sets scheduled and available for transmission according to the
channel access proceduresin [14].

6.2 Transmitter power
6.2.1 UE maximum output power

The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel
bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
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Table 6.2.1-1: UE Power Class

NR Class 1 | Tolerance | Class 1.5 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
nl 23 +2

n2 23 +28
n3 23 +23
n5 23 +2
n7 23 +28
n8 23 +28
nl2 23 +23
nil4 316 +2/-3 23 2
nl8 23 +2
n20 23 +28
n25 23 +28
n26 23 +23
n28 23 +2/-2.5
n30 23 +2
n34 23 +2
n38 23 +2
n39 23 +2
n40 26 +2/-3 23 2
n4l 295 +2/-33 26 +2/-33 23 +23
n47 23 +2
n48 23 +2/-3
n50 23 +2
n51 23 +2
n53 23 +2
n65 23 +2
n66 23 +2
n70 23 +2
n71 23 +2/-2.5
n74 23 +2
n77 26 +2/-3 23 +2/-3
n78 26 +2/-3 23 +2/-3
n79 26 +2/-3 23 +2/-3
n80 23 +23
n81 23 +2
n82 23 +2
n83 23 +2/-2.5
n84 23 +2
n86 23 +2
n89 23 +2
n9l 23 234
n92 23 234
n93 23 234
n94 23 234
n95 23 +2
NOTE 1: Perowerciass IS the maximum UE power specified without taking into account the tolerance
NOTE 2: Power class 3 is default power class unless otherwise stated
NOTE 3: Refers to the transmission bandwidths confined within FuL_ow and Fut_low + 4 MHZz 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 4: The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB
NOTE 5: Achieved via dual Tx
NOTE 6: Generally, PC1 UE for Band n14 is not targeted for smartphone form factor. The UE power class 1
requirements for Band n14 are applicable for public safety scenario only.

If a UE supports a different power class than the default UE power class for the band and the supported power class
enables the higher maximum output power than that of the default power class:

- if thefield of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols
transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one
radio frame); or
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- if thefield of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols
transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331
(The exact evaluation period is no less than one radio frame); or

- ifthe lE P-Max asdefined in TS 38.331 [7] is provided and set to the maximum output power of the default
power class or lower;

- shall apply al requirements for the default power class to the supported power class and set the configured
transmitted power as specified in clause 6.2.4;

- eseif the UE does not support a power class with higher maximum output power than PC2; or

- if thefield of UE capability maxUplinkDutyCycle-PC2-FRL is absent and the percentage of uplink symbols
transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one
radio frame); or

- if thefield of UE capability maxUplinkDutyCycle-PC2-FRL is nhot absent and the percentage of uplink symbols
transmitted in a certain evaluation period is larger than 0.5* maxUplinkDutyCycle-PC2-FRL1.(The exact
evaluation period is no less than one radio frame); or
if the [E P-Max asdefined in TS 38.331 [7] is provided and set to the maximum output power of the power class
2 or lower;
shall apply all requirements for power class 2 to the supported power class and set the configured transmitted
power as specified in clause 6.2.4;

- elseshall apply al requirements for the supported power class and set the configured transmitted power as
specified in clause 6.2.4.
6.2.2 UE maximum output power reduction

UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth
configurations. For UE power class 1.5, 2 and 3 and UE power class 1 in Band n14, the allowed maximum power
reduction (MPR) is defined in Table 6.2.2-4, Table 6.2.2-2, Table 6.2.2-1 and Table 6.2.2-5, respectively for channel
bandwidths < 100 MHz.

If the relative channel bandwidth < 4% for TDD bands or < 3% for FDD bands, the AMPR is set to zero.
If the relative channel bandwidth > 4% for TDD bands or > 3% for FDD bands, the AMPR is defined in Table 6.2.2-3.
Where relative channel bandwidth = 2* BWchamne / (FuL_iow + FuL_nigh)

The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-
s-OFDM of equivalent RB alocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK
modulated CP-OFDM of equivalent RB alocation.
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Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

Modulation MPR (dB)
Edge RB allocations Outer RB allocations Inner RB allocations
DFT-s- Pi/2 BPSK <3.5! <1.2t <0.2t
OFDM
<0.52 <0.52 0?
Pi/2 BPSK w Pi/2 <0.52 <0? 0?
BPSK DMRS
QPSK <1 0
16 QAM <2 <1
64 QAM <25
256 QAM <45
CP-OFDM QPSK <3 <15
16 QAM <3 <2
64 QAM <35
256 QAM <6.5

NOTE 1: Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE
capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in
radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0
dB MPR is 26 dBm.

NOTE 2: Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79
with Pi/2 BPSK modulation and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in
radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79.

Table 6.2.2-2 Maximum power reduction (MPR) for power class 2
Modulation MPR (dB)
Edge RB allocations Outer RB allocations Inner RB allocations
DFT-s- Pi/2 BPSK <35 <05 0
OFDM
QPSK <35 <1 0
16 QAM <35 <2 <1
64 QAM <35 <25
256 QAM <45
CP-OFDM QPSK <35 <3 <15
16 QAM <35 <3 <2
64 QAM <35
256 QAM £6.5
Table 6.2.2-3: AMPR
NR Band Power class Channel bandwidth AMPR (dB)
n28 Power class 3 30 MHz 0.5
Table 6.2.2-4 Maximum power reduction (MPR) for power class 1.5 with dual Tx
Modulation MPR (dB)
Edge RB allocations Outer RB allocations Inner RB allocations
DFT-s- Pi/2 BPSK <6.5 <35 <15
OFDM
QPSK <6.5 <4 <15
16 QAM <6.5 <5 <25
64 QAM <6.5 <55 <4
256 QAM <75 <75 <75
CP-OFDM QPSK <6.5 <6 <3
16 QAM <6.5 <6 <35
64 QAM <6.5 <6.5 <5
256 QAM <95 <95 <95
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Table 6.2.2-5 Maximum power reduction (MPR) for power class 1 for Band n14

Modulation MPR (dB)
Edge RB allocations Outer RB allocations Inner RB allocations
DFT-s- Pi/2 BPSK =05 =05 0
OFDM
Pi/2 BPSK w Pi/2 <05 <0 0
BPSK DMRS
QPSK <1 0
16 QAM <2 <1
64 QAM <25
256 QAM <45
CP-OFDM QPSK <3 <15
16 QAM <3 <2
64 QAM =35
256 QAM £6.5

Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:

Nrg is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBsat,Low = max(1, floor(Lcre/2))

where max() indicates the largest value of al arguments and floor(x) is the greatest integer less than or equal to x.
RBstartHigh = Nre — RBstart,Low — LcrB
The RB alocation isan Inner RB alocation if the following conditions are met
RBsatLow < RBsat < RBsar,High, and
Lcre < ceil(Nre/2)
where ceil(x) isthe smallest integer greater than or equal to x.

An Edge RB allocation is the one for which the RB(s) is (are) alocated at the lowermost or uppermost edge of the
channel with Lcre <2 RBs.

The RB dlocation is an Outer RB allocation for al other allocations which are not an Inner RB alocation or Edge RB
allocation.

If CP-OFDM dlocation satisfies following conditions, it is considered as almost contiguous allocation
Nre_gap / (Nrs altoc + Nre_gap ) < 0.25

and Nre_aloc + Nre_gap iSlarger than 106, 51 or 24 RBsfor 15 kHz, 30 kHz or 60 kHz respectively where Nrg_go iS the
total number of unallocated RBs between allocated RBs and Nrg_aioc IS the total number of allocated RBs. The size and
location of allocated and unallocated RBs are restricted by RBG parameters specified in clause 6.1.2.2 of TS 38.214
[10Q]. For these amost contiguous signals in power class 2 and 3, the allowed maximum power reduction defined in
Table 6.2.2-1 isincreased by

CE|L{ 10 |Oglo(1 + NRB_gap/ NRB_aIIoc), 0-5} dB,

where CEIL{x,0.5} means x rounding upwards to closest 0.5dB. The parameters of RBgart,Low 8nd RBsarHigh to Specify
valid RB alocation ranges for Outer and Inner RB allocations are defined as following:

RBsiart,Low = max(l, f|00r((NRB_a||oc + NRB_gap)/Z))
RBsart,High = Nre — RBstart,Low — NRB_alloc —NRB_gap

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2.4 apply.
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6.2.3 UE additional maximum output power reduction

6.2.3.1 General

Additional emission requirements can be signalled by the network. Each additional emission requirement is associated
with aunique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the
applicable operating band and an associated value in the field additional SoectrumEmission. Throughout this
specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR
frequency band number of the applicable operating band, the I1E field freqBandindicatorNR and an associated value of
additional SpectrumEmission in the relevant RRC information elements [7].

To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum
output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is
max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2.3 is
defined in clause 6.2.2 In absence of modulation and waveform types the A-MPR applies to all modulation and
waveform types.

Table 6.2.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-
MPR and applicable operating band(s) for each NS value. In case of a power class 3 UE, when | E power BoostPi2BPSK
isset to 1, power class 2 A-MPR values apply. The mapping of NR frequency band numbers and values of the
additional SpectrumEmission to network signalling labels is specified in Table 6.2.3.1-1A.

For almost contiguous allocations in CP-OFDM waveforms in power class 3, the allowed A-MPR defined in clause
6.2.3isincreased by CEIL{ 10 l0g10(1 + Nre_gap/ Nrs _alac), 0.5} dB, where Nrg_gqp iS the total number of unallocated
RBs between allocated RBs and Nrg_aiqc IS the total number of allocated RBs, and the parameter Lcrg is replaced by
Nre_aloc + Nre_gap iN Specifying the RB allocation regions.

Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in
6.2.2 tables 6.2.2-1.
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Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
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Network Requirements NR Band Channel Resources A-MPR (dB)
signalling (clause) bandwidth blocks (Nrs)
label (MHz)
NS_01 Table 5.2-1 5, 10, 15, 20, Table 5.3.2-1 N/A
25, 30, 40, 50,
60, 70, 80, 90,
100
NS_03 6.5.2.3.3 n2, n25, n66, Clause 6.2.3.7
n70, n86
NS_03U 6.5.2.3.3,6.5.2.4.2 n2, n25, n66, n86 Clause 6.2.3.7
NS_04 6.5.2.3.2,6.5.3.3.1 n4l 10, 15, 20, 30, Clause 6.2.3.2
40, 50, 60 80,
90, 100
NS_05 6.5.3.3.4 nl, n65, n84 5,10, 15, 20 Clause 6.2.3.4
(NOTE 2)
NS_05U 6.5.3.3.4,6.5.2.4.2 ni, n65, n84 5,10, 15, 20 Clause 6.2.3.4
NS_06 6.5.2.3.4 nl2 5,10, 15 N/A
nl4 5,10
NS_10 n20, n82 15, 20 Table 6.2.3.3-1 Table
6.2.3.3-1
NS 12 6.5.3.3.17 n26 5,10 Table 6.2.3.21-1 Table
6.2.3.21-2
NS_13 6.5.3.3.18 n26 5 Table 6.2.3.22-1 Table
6.2.3.22-2
NS_14 6.5.3.3.19 n26 10,15,20 Table 6.2.3.23-1 Table
6.2.3.23-2
NS_15 6.5.3.3.20 n26 5,10,15,20 Table 6.2.3.24-1 Table
6.2.3.24-2
NS 17 6.5.3.3.2 n28, n83 5,10 Table 5.3.2-1 N/A
NS_18 6.5.3.3.3 n28, n83 5 Table
6.2.3.13-1, Al
10, 15, 20 Table
6.2.3.13-1, A2
30 Table
6.2.3.13-1, A3,
A4, A5
NS_21 6.5.3.3.12 n30 5,10 Clause
6.2.3.14
NS 24 6.5.3.3.13 n65 (NOTE 4) 5, 10, 15, 20 Table 6.2.3.15-1 Clause
6.2.3.15
NS_27 6.5.2.3.8 n48 5, 10, 15, 20, Table 6.2.3.16-1 Table
6.5.3.3.14 40 6.2.3.16-2
NS 35 6.5.2.3.1 n71 5, 10, 15, 20 Table 5.3.2-1 N/A
NS 37 6.5.3.3.6 n74 10, 15 Table 6.2.3.8-1 Table
(NOTE 3) 6.2.3.8-1
NS_38 6.5.3.3.7 n74 5,10, 15, 20 Table 6.2.3.9-1 Table
6.2.3.9-1
NS_39 6.5.3.3.8 n74 10, 15, 20 Table 6.2.3.10-1 Table
6.2.3.10-1
NS_40 6.5.3.3.9 n51 5 Table
6.2.3.5-1
NS 41 6.5.3.3.10 n50 5, 10, 15, 20, Table
30, 40, 50, 60 6.2.3.11-1
NS_42 6.5.3.3.11 n50 5, 10, 15, 20, Table
30, 40, 50, 60 6.2.3.12-1
NS 43 6.5.3.3.5 n8, n81 5,10, 15 Clause 6.2.3.6
NS_43U 6.5.3.3.5,6.5.2.4.2 n8, n81 5,10, 15 Clause 6.2.3.6
NS_44 6.5.3.3.24 n38 25, 30, 40 Table 6.2.3.20-1 Table
6.2.3.20-1
NS_45 6.5.3.3.21 n53 5,10 Clause
6.2.3.25
NS_46 6.5.3.3.25 n7 25, 30, 40, 50 Table 6.2.3.17-1 Table
6.2.3.17-2
NS 47 6.5.3.3.15 n4l (Note 5) 30 Table 6.2.3.18-1 Table
6.2.3.18-2
NS_48 6.5.3.3.22 nl 25, 30, 40, 50 Table 6.2.3.26-1 Table
6.2.3.26-1
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NS_49 6.5.3.3.23 nl 25, 30, 40, 50 Table 6.2.3.27-1 Table
6.2.3.27-1
NS_50 6.5.3.3.16 n39 25, 30, 40 Clause
6.2.3.19
NS_51 6.5.3.3.22 n65 50 Table 6.2.3.28-1 Table
6.2.3.28-2
NS_55 NOTE 6 n77 10, 15, 20, 25, N/A
30, 40, 50, 60,
70, 80, 90, 100
NS_100 6.5.2.4.2 ni, n2, n3, n5, n8, Table
nl8, n25, n26, n65, 6.2.3.1-2
n66, n80, n81, nd4,
n86, n89
(NOTE 1)

NOTE 1: This NS can be signalled for NR bands that have UTRA services deployed
NOTE 2: No A-MPR is applied for 5 MHz BWchannel Where the lower channel edge is = 1930 MHz,10 MHz BW channel
where the lower channel edge is =2 1950 MHz and 15 MHz BWchannel Where the lower channel edge is =2 1955

MHz.

NOTE 3: Applicable when the NR carrier is within 1447.9 — 1462.9 MHz

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

NOTE 5: Applicable when the NR carrier is within 2545 — 2575 MHz
NOTE 6: This NS value is applicable for cells in the range 3450 — 3550 MHz for operations in the USA. This NS value
does not indicate any additional spurious emission and maximum output power reduction requirements.

[The NS_01 label with the field additionalPmax [ 7] absent is default for all NR bands.]
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Table 6.2.3.1-1A: Mapping of network signalling label

NR band Value of additionalSpectrumEmission
0 1 2 3 4 5 6 7
nl NS 01 NS_100 NS_05 NS_05U NS_48 NS_49
n2 NS 01 NS _100 NS _03 NS _03U
n3 NS 01 NS _100
n5 NS 01 NS_100
n7 NS 01 NS_46
n8 NS_01 NS_100 NS_43 NS_43U
ni2 NS 01 NS_06
ni4 NS 01 NS_06
ni18 NS 01 NS_100
n20 NS _01 Void NS 10
n25 NS 01 NS_100 NS_03 NS_03U
n26 NS 01 NS 100 NS 12 NS 13 NS 14 NS 15
n28 NS 01 NS _17 NS 18
n30 NS _01 NS 21
n34 NS _01
n38 NS 01 NS 44
n39 NS 01 NS_50
n40 NS 01
n41l NS 01 NS 04 NS 47
n48 NS 01 NS 27
n50 NS 01 NS 41 NS 42
n51 NS 01 NS 40
n53 NS 01 NS 45
n6é5 NS_01 NS_24 NS_100 NS_05 NS_05U NS_51
n66 NS_01 NS_100 NS _03 NS_03U
n70 NS_01 NS_03
n71 NS 01 NS 35
n74 NS 01 NS _37 NS 38 NS 39
n77 NS 01 NS_55
n78 NS_01
n79 NS 01
n80 NS 01 NS_100
ngl NS 01 NS_100 NS 43 NS 43U
n82 NS _01 Void NS 10
n83 NS _01 NS_17 NS 18
ng4 NS 01 NS_100 NS _05 NS_05U
n86 NS 01 NS_100 NS _03 NS 03U
n89 NS 01 NS_100
n9l NS _01
n92 NS _01
n93 NS 01
n94 NS 01
n95 NS 01
NOTE: additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of

TS 38.331 [7].
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Table 6.2.3.1-2: A-MPR for NS_100 (UTRA protection)

Modulation/Waveform Outer (dB)
[ TR Pi/2 BPSK <2
QPSK <2
16 QAM <25
64 QAM <3
256 QAM <45
opouw QPSK <4
16 QAM <4
64 QAM <4
256 QAM <6.5
NOTE 1: Void
NOTE 2: Void

6.2.3.2 A-MPR for NS_04

For NS_04, A-MPR is not added to MPR. Also, when NS_04 issignalled, MPR shall be set to zero in the Powax
equations to avoid double counting MPR.

Allowed maximum power reduction is defined as A-MPR = max(MPR, A-MPRY),
Note that A-MPR' = 0 dB means only MPR is applied,
where A-MPR' is defined as

if RBstart < fstart,mx,ims / (12-SCS) and Lerse £ AWax,ims / (12:SCS) and Fc - BWhannet/ 2 < Fu_iow + Of f set s,
t hen

the AAMPR is defined according to Table 6.2.3.2-2 PC3_A2 relative to 23 dBmfor power class 3,
PC2_A4 relative to 26 dBm for power class 2, and PCL.5_A6 relative to 29 dBm for power class 1.5,
el se,
if RBstart < Lore/ 2 + Astart [/ (lZSCS) and Lo < AWeax, regrowt h / (lZSCS) and Fc - BWhannet/ 2 < Fu_iow +
OffSetregromh,

t hen

the AAMPR is defined according to Table 6.2.3.2-2 PC3_Al relative to 23 dBm for power class 3,
PC2_A3 relative to 26 dBm for power class 2, , and PCL.5_A5 relative to 29 dBm for power class 1.5,
el se

A-MPR = 0 dB and apply MPR

With the parameters defined in Table 6.2.3.2-1.

Table 6.2.3.2-1: Parameters for region edges and frequency offsets

Parameter Symbol Value Related condition
CP-OFDM | DFT-s-OFDM
Max allocation start in IMD3 fstart,max,IMDB 0.33 BWchannel RBstart < fstart,max,IMDB / (1ZSCS)
region
Max allocation BW in IMD3 AW max,IMD3 4 MHz Lcre £ AWmax,ivps / (12SCS)
region
Freq. offset required to avoid offsetivpbs BWchannel — 6 MHz Fc - BWchannel/2 2 Fut_iow +
A-MPR in IMD3 region offsetimps
Right edge of regrowth Astart 0.08 BWchannel RBstart < Lcre/2 + Astart /
region (12SCS)

Max allocation BW in AW max regrowth 100 MHz Lcre < Min(Lcrs,Max,
regrowth region AW max regrowth / (12SCS))
Freq. offset required to avoid | offsetregrowth Max (10 MHz, Max (10 MHz, Fc - BWchannel/2 2 Fu_iow +
A-MPR in regrowth region 0.25* BWchannel | 0.45* BWchannel offsetregrowth
MHz) MHz)
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Table 6.2.3.2-2: A-MPR' values Access

Modulation/Waveform A-MPR' (dB)
PC3_Al PC3_A2 PC2_A3 PC2 A4 |PCl15 A5'|PC1.5 A6t
DFT-s- Pi/2-BPSK =35 =35 =35 <55 <5 <7
OFDM
QPSK =4 =4 4.5 <6 <6 =75
16 QAM =4 =4 <5 <6 £6.5 =75
64 QAM <4 4.5 <5 £6.5 £6.5 <8
256 QAM 4.5 <6 £6.5 =8 <8 <95
CP-OFDM QPSK =55 =55 £6.5 =75 <8 <9
16 QAM <55 <55 <65 <75 <8 <9
64 QAM <55 <55 <65 <75 <8 <9
256 QAM <6.5 <8 <75 <10 <9 <115
NOTE 1: PC1.5 assumes dual Tx.
6.2.3.3 A-MPR for NS_10
Table 6.2.3.3-1: A-MPR for NS_10
Channel Parameters Region A
bandwidth (MHz)
15 RBstart 0-10
Lcre (RBS) 1-20
A (dB) <36
20 RBstart 0-15
Lcre (RBS) 1-20
A (dB) <68

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. For intra-slot or intra-subslot frequency hopping which intersects
Region A, notes 1 and 2 apply on a Tno_hopping 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. For intra-slot frequency hopping
which intersects Region A, the larger A-MPR value may be applied for the slot. For
intra-subslot frequency hopping which intersects Region A, the larger A-MPR value may
be applied for the subslot.

NOTE 5: The A-MPR for DFT-s-OFDM is the total backoff and is obtained by taking the maximum
value of MPR + A-MPR specified in Table 6.2.3-1 and Table 6.2.4-1in TS 36.101 and A
value specified in Table 6.2.3.3-1.

NOTE 6: The A-MPR for CP-OFDM is the total backoff and is obtained by adding the A value in
Table 6.2.3.3-1 to the corresponding MPR specified in Table 6.2.2-1.

6.2.3.4 A-MPR for NS_05 and NS_05U
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Channel Carrier Centre Region A Region B Region C
Bandwidt | Frequency, Fc (MHz)
h (MHz)
RBstart Lcrs A- RBstart Lcrs A- RBstart Lcrs A-
MPR MPR MPR
5 1922.5 = Fc <1927.5 < 1.62 MHz/12/SCS >2.52 A3
MHz/12/SCS
10 1925 < Fc <1935 <1.62 MHz/12/SCS >0 Al |>1.62 MHz/12/SCS | > 5.4 MHz/12/SCS A7 = 7.2 MHz/12/SCS <1.08 A2
MHz/12/SCS
< 3.60 MHz/12/SCS
10 1935 < Fc <1945 >45 A4
MHz/12/SCS
15 1927.5 £ Fc <1932.5 < 3.24MHz/12/SCS >0 Al |>3.24 MHz/12/SCS | > 8.1 MHz/12/SCS A7 =10.08 MHz/12/SC <1.08 A2
S MHz/12/SCS
<5.40 MHz/12/SCS
15 19325 = Fc <1942.5 <1.62 MHz/12/SCS >0 Al = 12.24 MHz/12/SCS <1.08 A2
MHz/12/SCS
15 1942.5 = Fc <1947.5 >7.2 A5
MHz/12/SCS
20 1930 =< Fc < 1950 < 4.86 MHz/12/SCS >0 Al |>4.86 MHz/12/SCS| > 9.0 MHz/12/SCS A7 | 213.68 MHz/12/SCS <1.08 A2
MHz/12/SCS
< 7.20 MHz/12/SCS
20 1950 < Fc <1960 >9.0 A6
MHz/12/SCS

NOTE 1: The A-MPR values are specified in Table 6.2.3.4-2, 6.2.3.4-3 and 6.2.3.4-10.

NOTE 2: Void

ETSI




3GPP TS 38.101-1 version 16.9.0 Release 16 97 ETSI TS 138 101-1 V16.9.0 (2021-10)

Table 6.2.3.4-2: A-MPR for NS_05 and NS_05U

Modulation/Waveform Al (dB) A2 (dB) A3 (dB)
Outer/Inner | Outer/Inner | Outer | Inner
DFT-s- Pi/2 BPSK <10 <5 <4
OFDM
QPSK <10 <5 <45
16 QAM <10 <5 <6
64 QAM <11 <5 <6
256 QAM <13 <5 <7
CP-OFDM QPSK <10 <5 <75 | =2
16 QAM <10 <5 <75
64 QAM <11 <5 <8
256 QAM <13 <10
NOTE 1: Void
NOTE 2: Void

Table 6.2.3.4-3: A-MPR for NS_05

Modulation/Waveform A4 (dB) A5 (dB) A6 (dB) A7 (dB)
Outer |Inner | Outer | Inner | Outer | Inner | Outer/Inner

DFT-s-OFDM | Pi/2 BPSK <1 N/A <1 <1 N/A <6

QPSK <15 <15 <6

16 QAM <6

64 QAM <6

256 QAM <6

CP-OFDM QPSK <35 <35 <35 <6

16 QAM <35 <35 <35 <6

64 QAM <4 <6

256 QAM <6
NOTE 1: Void
NOTE 2: Void

Table 6.2.3.4-4 - Table 6.2.3.4-9: Void

Table 6.2.3.4-10: A-MPR for modulation and waveform type for NS_05U

Modulation/Waveform A4 (dB) A5 (dB) A6 (dB) A7 (dB)
Outer | Inner | Outer | Inner | Outer | Inner | Outer/Inner
DFT-s-OFDM | Pi/2 BPSK | =<2 N/A <2 <2 N/A <6
QPSK <2 <2 <2 <6
16 QAM | =25 <25 <25 <6
64 QAM <3 <3 <3 <6
256 QAM | £4.5 <45 <45 <6
CP-OFDM QPSK <4 <4 <4 <6
16 QAM <4 <4 <4 <6
64 QAM <4 <4 <4 <4 <6
256 QAM | £6.5 <6.5 <6.5 <6.5
NOTE 1: Void
NOTE 2: Void
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6.2.3.5 A-MPR for NS_40
Table 6.2.3.5-1: A-MPR for NS_40
Modulation/ Waveform A (dB)
Channel bandwidth: 5 MHz

Outer Inner

DFT-s-OFDM QPSK <155 <12
16 QAM <145 <11

64 QAM <145 <10
256 QAM <125 <75

CP-OFDM QPSK <145 <10
16 QAM <145 <10

64 QAM <14 <8
256 QAM <11 <55

NOTE 1: The A-MPR for NS_40 is the total backoff and is obtained by taking the maximum value of MPR + A-MPR
specified in Table 6.2.3-1 and Table 6.2.4-30a in TS 36.101 and MPR + A specified in Table 6.2.2-1 and
Table 6.2.3.5-1.

6.2.3.6 A-MPR for NS_43 and NS_43U
Table 6.2.3.6-1: A-MPR regions for NS_43
Channel Carrier Centre Region A Region B
Bandwidth Frequency, Fc
(MHz) (MHz)
RBstart Lcrs A-MPR RBstart Lcrs A-MPR
5 MHz 902.5<Fc<912.5 > 15 Al
10 MHz Fc =910 > 40 A2 >5.4 A4
MHz/12/SCS
> 45 A3 >7.2 A5
MHz/12/SCS
15 MHz Fc =907.5 < 1.8 MHz >0 A6 >1.8 27.2 A6
/12/SCS MHz/12/SCS MHz/12/SCS
>12.24 <6.12
MHz/12/SCS MHz/12/SCS
NOTE 1: The A-MPR values are specified in Table 6.2.3.6-2.
NOTE 2: 15 kHz SCS unless otherwise stated
NOTE 3: Void
Table 6.2.3.6-2: A-MPR for NS_43
Modulation/Waveform Al (dB) A2 (dB) A3 (dB) A4 (dB) A5 (dB) A6 (dB)
Quter |Inner | Outer |Inner | Outer | Inner| Outer | Inner | Outer Inner Outer /
Inner
DFT-s- Pi/2 BPSK N/A | 1.5 | N/A N/A N/A <9
OFDM
QPSK <2 <25 <9
16 QAM <25 <9
64 QAM <25 <9
256 QAM <9
CP-OFDM QPSK <35 <4 <9
16 QAM <35 <4 <9
64 QAM <4 <9
256 QAM <9
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Table 6.2.3.6-3: Void

When NS 43U issignalled for 5 and 10 MHz channel bandwidths A-MPR is defined in Table 6.2.3.1-2 except for
DFT-s-OFDM QPSK when Lcre > 5.4 MHZ/12/SCSthe A-MPR is 2.5 dB. For 15 MHz channel bandwidth Table
6.2.3.6-4 applies.

Table 6.2.3.6-4: A-MPR for NS_43U

Modulation/Waveform 15 MHz
Outer /
Inner (dB)
DFT-s- Pi/2 BPSK <9
OFDM
QPSK <9
16 QAM <9
64 QAM <9
256 QAM <9
CP-OFDM QPSK <9
16 QAM <9
64 QAM <9
256 QAM <9
6.2.3.7 A-MPR for NS_03 and NS_03U

Table 6.2.3.7-1 A-MPR for NS_03

Table 6.2.3.7-1 A-MPR for NS_03

Modulation/Waveform Outer (dB) Inner (dB)
oW ¢ PI2BPSK =15 N/A
QPSK <2
16 QAM <3
64 QAM <35
256 QAM =55
Oagou QPSK <4
16 QAM <4
64 QAM <45
256 QAM <75
NOTE 1: Void
NOTE 2: Void

In case UE operatesin aband where NS_03U applies and it receives additional SpectrumEmission value of 3 then A-
MPR values specified in Table 6.2.3.7-1 apply with an exception that DFT-ss=OFDM Pi/2 BPSK A-MPR is2 dB.
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Table 6.2.3.8-1: A-MPR regions for B11/B21 protection (NS_37) (1447.9 - 1462.9 MHz)

Channel | Carrier Region A Region B Region C
Bandwid | Centre (Outer/Inner) (Outer/Inner) (Outer/Inner)
th (MHz) | Frequen
cy, Fc
(MHz)
RBstart Lcre A- RBstart Lcre A- RBstart Lcre A-
MPR MPR MPR
10 1452.9 < 20 >7.2 <Al N/A N/A N/A N/A N/A N/A
Fc= MHz/12/SCS
1457.9
15 Fc = 20 >9.9 <Al <0.54 <1.08 < A2 > 13.86 <1.08 <A2
1455.4 MHz/12/SCS MHz/12/SC | MHz/12/SC MHz/12/SC | MHz/12/SC
S S S
NOTE 1: The A-MPR values are specified in Table 6.2.3.8-2
NOTE 2: Void
NOTE 3: Void
NOTE 4: No A-MPR for SCS = 60 kHz for region B and C only.
Table 6.2.3.8-2: A-MPR for NS_37
Modulation/Waveform Al (dB) A2 (dB)
Outer Inner Outer/Inner
DFT-s-OFDM Pi/2 BPSK <1 N/A <3
QPSK 15 <3
16 QAM 25 <3
64 QAM <3 <3
256 QAM
CP-OFDM QPSK <35 <3
16 QAM <35 <3
64 QAM
256 QAM
NOTE 1: Void
NOTE 2: Void
6.2.3.9 A-MPR for NS_38
Table 6.2.3.9-1: A-MPR for EESS (NS_38) Protection (1430 — 1470 MHz)
Channel Carrier Centre Region A Region B
Bandwidth | Frequency, Fc (MHz) Outer/Inner Outer/Inner
(MHz)
RBstart Lcre A-MPR RBstart+Lcrs A-MPR
(dB) (dB)
5 1432.5 = FC < 1437.5 <-1.8 MHz/12/SCS + >3.6 <7 < 2.16 MHz/12/SCS <55
LCRB /2 MHz/12/SCS
10 1435 < Fc < 1442 <-1.8 MHz/12/SCS + > 3.6 <12 <2.16 MHz/12/SCS <9
Lcrs /2 MHz/12/SCS
15 1437.5<Fc<14475 <-1.8 MHz/12/SCS + >3.6 <13 < 3.6 MHz/12/SCS <10
Lcrs /2 MHz/12/SCS
20 1440 < Fc < 1450 <-1.8 MHz/12/SCS + > 3.6 <13 < 5.4 MHz/12/SCS <10
Lcrs /2 MHz/12/SCS
NOTE 1-4: Void
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6.2.3.10 A-MPR for NS_39
Table 6.2.3.10-1: A-MPR for own RX (NS_39) Protection (1440 — 1470 MHz)
Channel Carrier Centre Region A
Bandwidth, MHz | Frequency, Fc, MHz (Outer/Inner)
RBstart+Lcrs A-MPR
(dB)
10 1462 < Fc < 1465 > 7.9 MHz/12/SCS <6
15 1456.3 < Fc <1462.5 | >11.2 MHz/12/SCS <6
20 1450.8 < Fc < 1460 > 14.4 MHz/12/SCS <6
NOTE 1-4: Void
6.2.3.11 A-MPR for NS_41
Table 6.2.3.11-1: A-MPR for NS_41
Channel | Carrier Centre Region A Region B
Bandwidth | Frequency, Fc Outer/Inner Outer/Inner
(MHz) (MHz)
RBstart Lcre A-MPR RBstart+Lcre A-MPR
(dB) (dB)
5 - - - - - -
10 1437 < Fc< | =<-45MHz/12/SCS + Lcrs | > 4.5 MHz/12/SCS <9 < 1.8 MHz/12/SCS <9
1442
15 14395 <Fc< |=-5.4 MHz/12/SCS + Lcre | > 5.4 MHz/12/SCS <11 < 3.42 MHz/12/SCS <9
1447.5
20 1442 < Fc < | £-5.4 MHz/12/SCS + Lcrs | > 5.4 MHz/12/SCS <12 < 5.04 MHz/12/SCS <9
1450
30 1452 < Fc < <-7.2MHz/12/SCS + Lcrs | > 7.2 MHz/12/SCS <135 <11.7 MHz/12/SCS <135
1502
40 1452 < Fc < <-7.2 MHz/12/SCS + Lcrs | > 7.2 MHZz/12/SCS <135 <11.7 MHz/12/SCS <135
1497
50 1457 < Fc < <-7.2 MHz/12/SCS + Lcrs | > 7.2 MHz/12/SCS <135 <15.12 MHz/12/SCS <135
1492
60 1462 < Fc < <-7.2 MHz/12/SCS + Lcrs | > 7.2 MHz/12/SCS <135 <18.72 MHz/12/SCS <135
1487
NOTE 1-4:. Void
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6.2.3.12 A-MPR for NS_42
Table 6.2.3.12-1: A-MPR for NS_42
Channel Carrier Centre Region A Region B
Bandwidth Frequency, Fc
(MHz) (MHz)
RBstart+Lcre A-MPR RBstart RBstarttLcrs A- A-MPR
Outer/Inner MPR | Outer
(dB) Inner (dB)
(dB)
5 1512 < Fc 15145 >3.1MHz/12/ <7 < 0.90 MHz / <3.1MHz/12/ <15 <4
SCS 12/ SCS SCS
10 1497 < Fc <1512 >6.2MHz/12/ <8 < 0.90 MHz / <6.2MHz/12/ <15 <5
SCS 12/ SCS SCS
15 1502 < Fc = 1509.5 >93MHz/12/ <8 < 3.06 MHz / <9.3MHz/12/ <15 <5
SCS 12/ SCS SCS
20 1497 < Fc < 1507 >12.4MHz/12/ <8 <450MHz/| =124 MHz/12/ <15 <5
SCS 12/ SCS SCS
30 1477 < Fc < 1502 >248MHz/12/ <8 <540MHz/| =24.8MHz/12/ <15 <5
SCS 12/ SCS SCS
40 1477 < Fc £ 1497 >248MHz/12/ <8 <540MHz/| £248MHz/12/ <15 <5
SCS 12/ SCS SCS
50 1467 < Fc <1492 >31MHz/12/ <8 <7.20 MHz / <31 MHz/12/ <15 <5
SCS 12/ SCS SCS
60 1462 < Fc < 1487 >37.2MHz/12/ <8 <720MHz/| =£37.2MHz/12/ <15 <5
SCS 12/ SCS SCS
NOTE 1 -5: Void
6.2.3.13 A-MPR for NS_18
Table 6.2.3.13-0: Band n28 30MHz A-MPR regions for NS_18
Channel Frequency range of Regions A-MPR
Bandwidth, UL transmission
MHz bandwidth
configuration, MHz
RBstart*12*SCS Lcre*12*SCS
MHz MHz
30 703~733 >(Lcre*12*SCS)/2+ | =Max(0, 12*SCS*N,,— 1.8 - A3
5.22 RBstart*12*SCS)
=(Lcre*12*SCS)/2+ >5.4 A4
5.22
<7.92 <5.4 A5
Table 6.2.3.13-1: A-MPR for NS_18
Modulation/Waveform Al (dB) A2 (dB) A3 (dB) A4 (dB) A5 (dB)
Outer Inner Inner/Outer | Outer/Inne | Outer/Inner | Outer/Inner
r
DFT-s- Pi/2 BPSK <2 N/A <5 3 8 3
OFDM
QPSK <2 <5 3 8 3
16 QAM <3 <6 3 8 3
64 QAM <4 <7 3 8 4.5
256 QAM <6 <9 3 8 5.5
CP-OFDM QPSK <5 <6.5 4.5 9.5 5
16 QAM <5 <7 4.5 9.5 5
64 QAM <55 <8.5 4.5 9.5 5.5
256 QAM <8.5 <11.5 4.5 9.5 7.5
NOTE 1: Void
NOTE 2: Void

ETSI




3GPP TS 38.101-1 version 16.9.0 Release 16

103

ETSI TS 138 101-1 V16.9.0 (2021-10)

6.2.3.14 A-MPR for NS_21
Table 6.2.3.14-1: A-MPR for "NS_21"
Channel Modulation/Wavefor | Region Ala | Region Alb Region A2 Region A3b | Region A3a
Bandwidth m RBstart £ RBstart £ Lcre > RBend 2 RBend 2
(MHz) 1.44MHz/12/ | 1.44MHz/12/ | 5.4MHz/12/SC | 7.74MHz/12/ | 7.74MHz/12/
SCS SCS S SCS SCS
Lcre £[0.54] | Lcrs > [0.54] Lcre > [0.54] | Lcre < [0.54]
MHz/12/SCS | MHz/12/SCS MHz/12/SCS | MHz/12/SCS
Lcre £ Lcre £
2.16MHz/12/ 2.16MHz/12/
SCS SCS
Outer/Inner Outer Outer/Inner
10 DFT-s- PI/2 6 3 4 3 6
OFDM BPSK
QPSK 6 3 4 3 6
16 QAM 6 3 4 3 6
64 QAM 6 3 4 3 6
256 QAM 6 3 4 3 6
CP-OFDM QPSK 6 4 5.5 4 6
16 QAM 6 4 5.5 4 6
64 QAM 6 4 5.5 4 6
256 QAM 6 4 5.5 4 6
6.2.3.15 A-MPR for NS_24
Table 6.2.3.15-1: A-MPR for NS_24
Channel Carrier Centre Region A Region B Region C
Bandwidth, | Frequency, Fc, MHz
MHz
RBeng*12* | LCRB*12* | A- | RBend*12*S | LCRB*12* | A- | RBeng*12*S | LCRB*12*
SCS SCS MPR Cs SCS MPR Cs SCS
MHz MHz MHz MHz MHz MHz
5MHz Fc=1992.5 >3.24 A7
5MHz Fc=1997.5 >3.24 A4
5MHz Fc=2002.5 >1.08 Al >3.6 :1.08 A2 <3.6 <1.98
<1.98
<1.08 A6
10MHz Fc=1985 >5.4 A4
10MHz Fc=1995 >4.32 Al >7.38 21.08 A2 <7.38 <4.32
<4.32
<1.08 A6
10MHz Fc=2000 >6.66 A5 <3.06 A5 23.06 >1.44
<6.66
15MHz Fe=1987.5 >6.84 | Al | >11.34 Zé'gi A2 | s34 <6.84
<1.08 A6
15MHz Fc=1997.5 >9.18 A5 <3.78 A5 23.78 >1.44
<9.18
20MHz Fc=1990 >13.32 A5 <4.68 A5 24.68 >2.16
<13.32
20MHz Fc=1995 >12.42 A5 <5.58 A5 25.58 >1.44
<12.42
NOTE 1: The A-MPR values are listed in Table 6.2.3.15-2.
NOTE 2: For any undefined region, MPR applies
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Table 6.2.3.15-2: A-MPR for modulation and waveform type

Modulation/Waveform Al A2 A3 A4 A5 A6 A7
Outer/Inner | Outer/Inner | Outer/Inner | Outer | Outer/Inner | Outer/Inner Quter
DFT-s-OFDM P1/2 BPSK <11 <5 <4 <85 <18 <10 <35
DFT-s-OFDM QPSK <11 <5 <4 <85 <18 <10 <35
DFT-s-OFDM 16 QAM <11 <5 <4 <85 <18 <10 <35
DFT-s-OFDM 64 QAM <11 <5 <4 <8.5 <19 <10 <35
DFT-s-OFDM 256 QAM <11 <5 <85 <20 <10
CP-OFDM QPSK <13 <6.5 <4 <85 <19 <12 <55
CP-OFDM 16 QAM <13 <6.5 <4 <85 <19 <12 <55
CP-OFDM 64 QAM <13 <6.5 <4 <8.5 <19 <12 <55
CP-OFDM 256 QAM <13 <6.5 <8.5 <20 <12
NOTE 1: The backoff applied is max(MPR, A-MPR) where MPR is defined in Table 6.2.2-1
NOTE 2: Outer and inner allocations are defined in clause 6.2.2

6.2.3.16 A-MPR for NS_27

Table 6.2.3.16-1: A-MPR for NS_27

Channel Carrier Centre Region A Region B
Bandwidth, | Frequency, Fc, MHz
MHz
RBstart*12* | RBend*12*S | LCRB*12* | A-MPR | LCRB*12* | A-MPR
SCS CSs SCS SCS
15 MHz 3557.5<Fc<3562.5| <1.8MHz A3 =210.8 MH A3
z
3687.5 <Fc £3692.5 | >11.52 MHz
15 MHz 3562.5 £ Fc < 3567.5 | =1.08 MHz <1.44 MH A4 21152 M 2
z Hz
3682.5 < Fc £ 3687.5 213.22 MH
z
20 MHz 3560 = Fc < 3570 <3.6 MHz A5 210.8 MH A5
z
3680 <Fc=3690 |>12.96 MHz
20 MHz 3570 = Fc < 3580 <2.16 MHz <1.44 MH A6 214.4 MH 2
z z
3670 < Fc = 3680 216.92
40 MHz 3570 = Fc <3600 | <11.34 MHz A7
211.34 MH, 218 MHz A2
<31.0 MHz
<18 MHz Al
>31.0 MHz <3.6 MHz A7
3650 < Fc = 3680 >24.48 MH A7
z
<24.48 MH | 218 MHz A2
Z,
26.48 MHz
<18 MHz Al
<6.48 MHz | <3.6 MHz A7
40 MHz 3600 = Fc = 3650 <6.12 MHz <1.44 MH A8 >20 MHz 4.5
z
2 32.76
NOTE 1: Void
NOTE 2: Void
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Table 6.2.3.16-2: A-MPR for modulation and waveform type

Modulation/Wave Al A2 A3 A4 A5 A6 A7 A8
form
Outer | Outer | Outer/In | Outer/In | Outer/In | Outer/In | Outer/In | Outer/In
ner ner ner ner ner ner
DFT-s- P1/2 4.5 6 4 4 4 4 10.5 4
OFDM BPSK
QPSK 45 6 4 4 4 4 10.5 4
16 QAM 45 6 5 4 5 4 11 4
64 QAM 4.5 6 5 4 5 4 11 4
256 6 11
QAM
CP- QPSK 5.5 7 6 4 6 4 115 4
OFDM
16 QAM 5.5 7 6 4 6 4 115 4
64 QAM 5.5 7 6 4 6 4 11.5 4
256 7 11.5
QAM
NOTE 1: The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1
NOTE 2: Outer and inner allocations are defined in clause 6.2.2

6.2.3.17 A-MPR for NS_46

Table 6.2.3.17-1: A-MPR regions for NS_46

Channel Carrier Center Regions A-MPR
Bandwidth, | Frequency, Fc, MHz
MHz
RBend*12*SCS Lcre*12*SCS
MHz MHz
25 MHz 2534.5 < Fc < 2557.5 Note 1 A3
30 MHz 2515 < Fc = 2555 >0, <1.44 >0 A4
21.44,<13.5 >max (0, 12*SCS*RBend -1.8) A5
213.5,<19.8 >11.52 A6
219.8, <25.92 >6.3 A7
225.92 >0 A8
40 MHz 2520 < Fc = 2550 >0, <4.14 >0 A4
24.14, <18 >max (0, 12*SCS*RBend - 4.5) A5
>18, <25.74 >13.5 A6
225.74,<32.4 >12.6 A7
232.4 >0 A8
50 MHz 2525 < Fc = 2545 20, <9 >0 Ad
29, <21.6 >max (0, 12*SCS*RBend- 7.2) A5
221.6,<31.5 >18 A6
231.5, <39.6 >16.2 A7
239.6 >0 A8
NOTE 1: > 9.72 MHz for DFT-s-OFDM, > 16.02 MHz for CP-OFDM.
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Table 6.2.3.17-2: A-MPR for NS_46

Modulation/Waveform | A3 A4 A5 A6 A7 A8
Outer | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner

DFT-s- P1/2 BPSK 4.5 5 2 35 6 10
OFDM

QPSK 4.5 5 2 3.5 6 10

16 QAM 4.5 5 2 3.5 6 10

64 QAM 4.5 5 3.5 6 10

256 QAM 6 10

CP- QPSK 6 5 35 55 7 11
OFDM

16 QAM 6 5 3.5 55 7 11

64 QAM 6 5 3.5 55 7 11

256 QAM 6 7 11

6.2.3.18 A-MPR for NS_47

Table 6.2.3.18-1: A-MPR regions and types for NS_47

Channel Carrier Centre RBstart*12*SCS LCRB*12*SCS A-MPR
Bandwidth, Frequency, Fc, (MHz) (MHz)
(MHz) (MHz)
30MHz Fc=2560-2560.020 <5.04 <1.44 Al
>5.04, <9.6 <1.44 A2
>24.48 <1.44 A3
<9.6 >21 A2
>14.4, <21 A4
<6.12 >10, <14.4 A4
>1.44, <10 A2
NOTE: The A-MPR values are listed in Table 6.2.3.18-2.

Table 6.2.3.18-2: A-MPR for modulation and waveform type

Modulation/Waveform Al1(dB) A2(dB) A3(dB) A4(dB)

PC3 PC2 PC3 PC2 PC3 PC2 PC3 PC2

Outer/ | Outer/ | Outer/ | Outer/ | Outer/ | Outer/ | Outer/ | Outer/

Inner | Inner | Inner | Inner | Inner | Inner | Inner | Inner
DFT-s-OFDM PI1/2 BPSK <7 <10 <55 <8.5 <2 <5 <3 <6
DFT-s-OFDM QPSK <7 <10 <55 <85 <2 <5 <3 <6
DFT-s-OFDM 16 QAM <7 <10 <55 <85 <5 <3 <6
DFT-s-OFDM 64 QAM <7 <10 <6 <85 <5 <3 <6
DFT-s-OFDM 256 QAM <7 <10 <6 <8.5 <5 <6
CP-OFDM QPSK <7 <10 <7 <10 <5 <4 <7
CP-OFDM 16 QAM <7 <10 <7 <10 <5 <4 <7
CP-OFDM 64 QAM <7 <10 <7 <10 <5 <7
CP-OFDM 256 QAM <7 <10 <7 <10 <7
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6.2.3.19 A-MPR for NS_50
Table 6.2.3.19-1: A-MPR regions for NS_50
Channel RBstart*12*SCS (MHz) Lcre*12*SCS (MHz) A-MPR
Bandwidth
(MHz)
25 MHz < Lcre*12*SCS - 5 >5 A7
<20 <1.44 A8
30 MHz < Lcre*12*SCS - 5 >5 A7
<25 <1.44 A8
<3.6 A9
40 MHz <4.32 >0 Al
>4.32,<10.44 <10.8 A3
>4.32,<18 >10.8 A2
> 18, <31.68 > max (31.68 — RBstart*12*SCS, 0) A6
> 31.68 >0 A5
NOTE 1: The A-MPR values are specified in Table 6.2.3.19-2.
Table 6.2.3.19-2: A-MPR for NS_50
Modulation/Waveform Al (dB) A2 (dB) A3 (dB) A5 (dB) A6 (dB) A7 (dB) A8 (dB)
Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner
DFT-s- Pi/2 BPSK <11 <7 <3 <5 <2 <4 <2
OFDM
QPSK <11 <7 <3 <5 <2 <5 <2
16 QAM <11 <7 <3 <5 <2 <5 <25
64 QAM <11 <7 <3 <5 <5
256 QAM <11 <7 <5 <5
CP-OFDM QPSK <12 <8 <45 <5 <35 <6.5
16 QAM <12 <8 <45 <5 <35 <6.5
64 QAM <12 <8 <45 <5 <6.5
256 QAM <12 <8 <6.5
6.2.3.20 A-MPR for NS_44
Table 6.2.3.20-1: A-MPR regions for NS_44
Channel Carrier Center Regions A-MPR
Bandwidth, | Frequency, Fc, MHz
MHz
RBeng*12*SCS Lcre*12*SCS
MHz MHz
25 MHz 2582.5< Fc < 2602.5 <18.0 >max(0, 12*SCS* RB,,- 3.6) A3
218.0 <7.2 A3
218.0 27.2 A6
30 MHz 2585 = Fc < 2600 <21.6 >max(0, 12*SCS* RB,,- 3.6) A3
221.6 <12.6 A3
221.6 212.6 A6
40 MHz 2590 = Fc < 2595 =0, <2.88 >0 Al
22.88,<14.4 >max (0, 12*SCS*RB, - 3.6) A2
214.4, <23.4 >10.8 A3
223.4,<32.4 >16.2 A4
232.4 >0 A5

ETSI




3GPP TS 38.101-1 version 16.9.0 Release 16 108 ETSI TS 138 101-1 V16.9.0 (2021-10)

Table 6.2.3.20-2: A-MPR for NS_44

Modulation/Waveform Al A2 A3 A4 A5 A6
Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner
DFT-s- P1/2 BPSK 5 2 3 7 12 4
OFDM
QPSK 5 2 3 7 12
16 QAM 5 2 3 7 12 4
64 QAM 5 3 7 12 4
256 QAM 5 7 12
CP- QPSK 5 4 5 8 12
OFDM
16 QAM 5 4 5 8 12
64 QAM 5 4 5 8 12
256 QAM 8 12
6.2.3.21 A-MPR for NS_12
Table 6.2.3.21-1: A-MPR regions for NS_12
Channel BW RBstart*12*SCS (MHz) Lcre*12*SCS (MHz) A-MPR
5MHz <1.8 >0 Al
10MHz <3.6 >0 Al
Table 6.2.3.21-2: A-MPR for NS_12
Modulation/Waveform Al
Quter/Inner
DFT-s-OFDM P1/2 BPSK <5
DFT-s-OFDM QPSK <5
DFT-s-OFDM 16 QAM <55
DFT-s-OFDM 64 QAM <55
DFT-s-OFDM 256 QAM <95
CP-OFDM QPSK <7
CP-OFDM 16 QAM <7
CP-OFDM 64 QAM <7
CP-OFDM 256 QAM <95
6.2.3.22 A-MPR for NS_13
Table 6.2.3.22-1: A-MPR regions for NS_13
Channel BW | Carrier Frequency, Fc, RBstart*12*SCS (MHz) Lcre*12*SCS (MHZz) A-MPR
MHz
5MHz 819.5<Fc<821.5 <1.44 <1.08 Al
<1.44 21.08 A2
5MHz Fc=821.5 <0.54 <1.08 Al
23.24 A3
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Table 6.2.3.22-2: A-MPR for NS_13

Modulation/Waveform Al A2 A3
Outer/Inner | Outer/Inner Outer
DFT-s-OFDM PI/2 BPSK <35 <45 <3
DFT-s-OFDM QPSK <35 <45 <3
DFT-s-OFDM 16 QAM <35 <5 <3
DFT-s-OFDM 64 QAM <45 <5 <3
DFT-s-OFDM 256 QAM <8 <6
CP-OFDM QPSK <5 <6.5 <45
CP-OFDM 16 QAM <5 <6.5 <45
CP-OFDM 64 QAM <6 <6.5 <45
CP-OFDM 256 QAM <8 <8

A-MPR for NS_14
Table 6.2.3.23-1: A-MPR regions for NS_14
Channel BW RBstart*12*SCS (MHz) Lcre*12*SCS (MHz) A-MPR
<0.18 <1.08 Al
20 29 A2
<1.8 <1.8 Al
>0 29 A2
<3.42 <1.8 A3
20 29 A2

Table 6.2.3.23-2: A-MPR for NS_14

Modulation/Waveform Al A2 A3
Quter/Inner Quter Outer/Inner
DFT-s-OFDM PI/2 BPSK <3 <2 <3
DFT-s-OFDM QPSK <3 <2 <3
DFT-s-OFDM 16 QAM <3 <2 <3
DFT-s-OFDM 64 QAM <3 <3
DFT-s-OFDM 256 QAM <8
CP-OFDM QPSK <5 <4 <5
CP-OFDM 16 QAM <5 <4 <5
CP-OFDM 64 QAM <6 <6
CP-OFDM 256 QAM <8 <8
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6.2.3.24 A-MPR for NS_15

Table 6.2.3.24-1: A-MPR regions for NS_15

Channel BW | Carrier Frequency, Fc, RBend*12*SCS (MHz) Lcre*12*SCS (MHz) A-MPR
MHz
5MHz 840.5 < Fc =846.5 23.24 >0 Al
<3.24, 22.52 21.44 A2
<0.9 <0.36 A3
10MHz 840 <Fc =844 25.76 >1.08 Al
25.76 <1.08 A4
<5.76, 24.14 22.7 A2
<2.52 <0.36 A3
835 <Fc =840 27.2 >0 Al
<7.2,25.22 24.32 A2
<1.08 <0.36 A3
15MHz 837.5<Fc=<8415 29.36 >1.08 Al
29.36 <1.08 A4
<9.36, 24.68 23.6 A2
<3.96 <0.36 A3
831.5<Fc<837.5 210.8 >1.08 Al
210.8 <1.08 A4
<10.8, 26.48 23.6 A2
<2.7 <0.36 A3
Fc=831.5 213.14 >0 Al
<13.14,27.92 23.6 A2
<0.72 <0.36 A3
20MHz 835 < Fc =839 212.24 >1.08 Al
212.24 <1.08 A4
<12.24, 28.46 5.4 A2
<5.58 <0.36 A3
Fc <835 213.68 >1.08 Al
213.68 <1.08 A4
<13.68, 28.46 5.4 A2
<4.32 <0.36 A3

Table 6.2.3.24-2: A-MPR for NS_15

Modulation/Waveform Al A2 A3 A4
Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner

DFT-s-OFDM PI/2 BPSK <9 <5 <4 <9

DFT-s-OFDM QPSK <9 <5 <4 <9

DFT-s-OFDM 16 QAM <9 <5 <4 <9

DFT-s-OFDM 64 QAM <9 <5 <4 <9
DFT-s-OFDM 256 QAM <9 <5 <9 <135
CP-OFDM QPSK <10.5 <6.5 <4 <105
CP-OFDM 16 QAM <105 <6.5 <4 <105
CP-OFDM 64 QAM <10.5 <6.5 <4 <10.5
CP-OFDM 256 QAM <10.5 <6.5 <9 <135

6.2.3.25 A-MPR for NS_45

Table 6.2.3.25-1: A-MPR for NS_45

Modulation/Waveform Quter
DFT-s-OFDM Pi/2 BPSK <15
QPSK <2
16 QAM <25
64 QAM <3
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6.2.3.26 A-MPR for NS_48

Table 6.2.3.26-1: A-MPR regions for NS_48

Channel Carrier Center Regions A-MPR
Bandwidth, | Frequency, Fc, MHz
MHz
RBend*12*SCS Lcre*12*SCS
MHz MHz
25 MHz 1932.5¢ Fc £1967.5 20 29.72 A3
218.72 <1.08 A3
30 MHz 1935 < Fc <1965 20 2135 A3
221.6 <1.08 A5
40 MHz 1940 < Fc = 1960 >0, <2.88 20 A2
22.88,<17.1 | zmax (0, 12*SCS*RB,,- 3.6) A3
217.1, <27.36 213.5 A4
227.36, <34.56 213.5 A2
227.36, <34.56 <1.08 A3
234.56 20 Al
50 MHz 1945 < Fc < 1955 >0, <6.12 >0 A2
26.12,<20.7 | zmax (0, 12*SCS*RB,,- 3.6) Ad
220.7, <41.04 217.1 A2
233.84, <41.04 <1.08 A5
241.04 >0 Al

Table 6.2.3.26-2: A-MPR for NS_48

Modulation/Waveform Al A2 A3 A4 A5
Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner

DFT-s- P1/2 BPSK <10 <6 <3 <4 <5
OFDM

QPSK <10 <6 <3 <4 <5

16 QAM <10 <6 <3 <4 <5

64 QAM <10 <6 <3 <4 <5

256 QAM <10 <6 <3 <4 <5

CP- QPSK <11 <7 <45 <55 <5
OFDM

16 QAM <11 <7 <4.5 <5.5 <5

64 QAM <11 <7 <4.5 <5.5 <5

256 QAM <11 <7 <4.5 <5.5 <5

6.2.3.27 A-MPR for NS_49

Table 6.2.3.27-1: A-MPR regions for NS_49
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Channel Carrier Center Regions
Bandwidth, RBend*12*SCS Lcre*12*SCS A-MPR
MHz Frequency, Fc, MHz MHz MHz
20 29.72 A3
25 MHz 1932.5< Fc £1967.5 218.72 <1.08 A3
<3.96 <1.08 A3
20, <3.6 20 Al
23.6, <6.48 20 A5
2max (0,12*SCS*RB__,- 3.6
30 MHz 1935 < Fc < 1965 26.48, <14.4 ( ea”36) | A3
214.4,<21.6 >10.8 A4
221.6 210.8 A2
221.6 A5
20, <7.2 20 Al
27.2,<10.44 <1.08 A5
>7.2,<18 zmax (0, 12*SCS*RB, ,- 3.6) Ad
40 MHz 1940 < Fc = 1960 218, <34.56 >14.4, <28.8 A2
227.36, <34.56 <1.08 A5
<34.56 >28.8 Al
234.56 20 Al
< min [1.08, max(0,12*SCS*
27.74,<14.4 RBend'7-74)] A5
236, <39.6 <1.08 A5
218, < 0, 12*SCS*RB
50 MHz 1945 < Fc < 1955 <39.6 max ( "7 end | A2
<39.6 2max (0, 12*SCS*RB,, ;- AL
' 7.74)
>39.6 >0 Al
Table 6.2.3.27-2: A-MPR for NS_49
. Al A2 A3 A4 A5
Modulation/Waveform Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner
Pl/2 BPSK <10 <6 <3 <4 <5
QPSK <10 <6 <3 <4 <5
glF:TD'fA' 16 QAM <10 <6 <3 <4 <5
64 QAM <10 <6 <3 <4 <5
256 QAM <10 <6 <3 <4 <5
QPSK <11 <7 <45 <55 <5
CP- 16 QAM <11 <7 <45 <5.5 <5
OFDM 64 QAM <11 <7 <45 <5.5 <5
256 QAM <11 <7 <45 <5.5 <5
6.2.3.28 A-MPR for NS_51
Table 6.2.3.28-1: A-MPR regions for NS_51
Channel . Regions
Bandwidth, Frecir:neg Cﬁ’;te,\;Hz RBena*12*SCS Lore*12"SCS A-MPR
MHz quency, ¢, MHz MHz
<45 >0 A7
>4.5,<32.4 > max(0, 12*SCS*RBend - 14.4) A4
50 MHz Fe <1945 <324 < max(0, 12*SCS*RBeng - 14.4) A5
2324 >0 A6
<27 > max(0, 12*SCS*RBend - 14.4) Al
50 MHz 1945 < F¢ <1980 <27 < max(0, 12*SCS*RBend - 14.4) A2
227 >0 A3
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Table 6.2.3.28-2: A-MPR for NS_51

Modulation/Waveform Al A2 A3 Ad AS AS AT
Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner | Outer/Inner

P1/2 BPSK 15 12.5 22 7 4.5 16 14

DET-s- QPSK 15 12.5 22 7 45 16 14

OFDM 16 QAM 15 12.5 22 7 4.5 16 14

64 QAM 15 12.5 22 7 4.5 16 14

256 QAM 15 12.5 22 7 4.5 16 14

QPSK 15 12.5 22 8.5 4.5 17 14

CP- 16 QAM 15 12.5 22 8.5 4.5 17 14

OFDM 64 QAM 15 12.5 22 8.5 4.5 17 14

256 QAM 15 12.5 22 8.5 4.5 17 14

6.2.4  Configured transmitted power

The UE is allowed to set its configured maximum output power Pewmax ¢ for carrier f of serving cell ¢ in each dot. The
configured maximum output power Pcvax i iS set within the following bounds:

Pcemax_Lfc < Pomaxitc < Pomax e with

Pemax_Lfe = MIN {Pemax,— ATce, (Prowerclass — AProwerciass) — MAX(MAX(MPRAAMPR., A-MPRc)+ ATigc + ATcc+

where

ATRXSRS, P‘M PRc) }

Pemax_Hfe = MIN {Pemax.c, Prowerclass— APpowerClass }

Pemax ¢ IS the value given by either the p-Max | E or the field additional Pmax of the NR-NS-PmaxList |E,
whichever is applicable according to TS 38.331[7];

Prowerciass 1S the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance
specified in the Table 6.2.1-1;

When the |E powerBoostPi2BPSK is set to 1, Pemax ¢ iSincreased by +3 dB for a power class 3 capable UE
operating in TDD bands n40, n41, n77, n78, and n79 with PI/2 BPSK modulation and UE indicates support for
UE capability powerBoosting-pi2BPSK and 40% or less symbols in certain evaluation period are used for UL
transmission when Pevax > 20 dBm (The exact eval uation period is no less than one radio frame).

When the |E powerBoostPi2BPSK is set to 1, APpowerciass = -3 dB for a power class 3 capable UE operating in
TDD bands n40, n41, n77, n78, and n79 with Pi/2 BPSK modulation and UE indicates support for UE capability
power Boosting-pi2BPSK and 40% or less dotsin radio frame are used for UL transmission.

APpowerciass = 3 dB for a power class 2 capable UE or 6 dB for a power class 1.5 UE when P-max of 23 dBm or
lower isindicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FRL1 is absent and the
percentage of uplink symbols transmitted in a certain evaluation period is larger than 50%; or when the field of
UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in
acertain eval uation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact
evaluation period is no less than one radio frame); 3 dB for a power class 1.5 capable UE when P-max of
between 23 dBm and 26 dB isindicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is
absent and the percentage of uplink symbols transmitted in a certain evaluation period is between 25% and 50%;
or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink
symbols transmitted in a certain evaluation period is between maxUplinkDutyCycle-PC2-FR1 and
maxUplinkDutyCycle-PC2-FR1/2 as defined in TS 38.331 (The exact evaluation period is no less than one radio
frame); otherwise APpowerciass = 0 dB;

AT g isthe additional tolerance for serving cell ¢ as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for
SUL, or TS 38.101-3 clause 6.2B.4.2 for EN-DC; AT = 0 dB otherwise; In case the UE supports more than
one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band
combinations then

a) When the operating band frequency rangeis < 1 GHz, the applicable additional AT g shall be the average
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
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38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band
combinations. In case thereis a harmonic relation between low band UL and high band DL, then the
maximum AT g among the different supported band combinations involving such band shall be applied

b) When the operating band frequency rangeis > 1 GHz, the applicable additional AT s shall be the maximum
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
38.101-3 [3] for the applicable operating bands.

ATce=1.5dB when NOTE 3in Table 6.2.1-1 in 38.101-1 applies for aserving cell ¢, otherwise ATc.=0dB ;
MPR: and A-MPR for serving cell ¢ are specified in clause 6.2.2 and clause 6.2.3, respectively;
AMPR:. for serving cell cis specified in clause 6.2.2.

ATresrs IS applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘ antennaSwitching’
when

a) UE transmits SRS on the second SRS resource in every configured SRS resource set when the SRS TxSwitch
capability isindicated as 't1r2'

b) UE transmits SRS on the second, third and fourth SRS resources of the total 4 SRS resources from all
configured SRS resource set(s) consisting of one SRS port when the SRS-TxSwitch capability isindicated as
't1r4' or, 't1r4-t2r4'

¢) UE transmits SRS from the second SRS port pair on the second SRS resource in every configured SRS
resource set consisting of two SRS ports when the SRS-TxSwitch capability isindicated as 't2r4' or 't1r4-t2r4',
or

d) UE transmits SRSto aDL-only carrier

The value of ATrxsrs iS4.5dB for n79 and 3 dB for bands whose Fuc_righ is lower than the Fui_jow Of N79 when
the device is capable of power class 3 in the band, or when the device is capable of power class 2 in the band and
AProyerciass = 3 dB. The value of ATrxsrs IS 7.5dB for n79 and 6 dB for bands whose Fui_high is lower than the
FuL_iow Of N'79 when the device is capable of power class 2 in the band and APpowerciass = 0 dB.

For other SRS transmissions ATrxsrs iS Z€ro;
P-MPR. is the power management maximum 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 electromagnetic 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-MPRc was introduced in the Pcvax 1,c €quation such that the UE can report to the gNB the available
maximum output transmit power. This information can be used by the gNB for scheduling decisions.

NOTE 2: P-MPRc may impact the maximum uplink performance for the selected UL transmission path.

Trer and Teva are specified in Table 6.2.4-1. For each Trer, the Povax,Lc for serving cell ¢ are evaluated per Teva and
given by the minimum value taken over the transmission(s) within the Teva; the minimum Pcwax L f,c Over one or more
Teva isthen applied for the entire Trer.

Table 6.2.4-1: Evaluation and reference periods for Pcmax

Trer Teval Teval With frequency hopping
Physical channel . Min(Tno_hopping, Physical Channel
length Physical channel length Length)
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The measured configured maximum output power Pumax t,c shall be within the following bounds:

Pemax_Lic — MAX{TLc, T(Pemax Lfc)} < Pumaxifc < Pemax Hic + T(Pemax_Hic)-

where the tolerance T(Pcuax i.c) for applicable values of Peuax s is specified in Table 6.2.4-1. Thetolerance T, ¢ isthe
absolute value of the lower tolerance for the applicable operating band as specified in Table 6.2.1-1.

Table 6.2.4-1: Pcuax tolerance

Pcmaxfc (dBm) Tolerance T(Pcmax.tc) (dB)
23 < Pcmaxc < 33 2.0
21 = Pcmax.c < 23 2.0
20 = Pcmax,c < 21 2.5
19 < Pcvaxc < 20 3.5
18 < Pcuvax,c <19 4.0
13 < Pcvaxc <18 5.0
8 < Pcvax,c < 13 6.0
-40 < Pcmaxc < 8 7.0

6.2A  Transmitter power for CA

6.2A.1 UE maximum output power for CA

6.2A.1.1 UE maximum output power for Intra-band contiguous CA

For uplink intra-band contiguous carrier aggregation, the maximum output power is specified in Table 6.2A.1.1-1. For
downlink intra-band contiguous carrier aggregation with a single uplink component carrier configured in the NR band,
the maximum output power is specified in Table 6.2.2-1.

Table 6.2A.1.1-1: UE Power Class for intra-band contiguous CA

NR CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance Class 4 Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA n7B 23 +2/-21
CA n41C 23 +2/-21
CA _n48B 23 +2/-3
CA n77C 23 +2/-3
CA n78C 23 +2/-3
CA n79C 23 +2/-3

NOTE 1: If all transmitted resource blocks over all component carriers are confined within FuL_tow and FuL_ow + 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 2: Prowerciass is the maximum UE power specified without taking into account the tolerance

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

6.2A.1.2 UE maximum output power for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the requirementsin clause 6.2.2
apply. For intra-band non-contiguous carrier aggregation with two uplink carriers the maximum output power is

specified in Table 6.2A.1.2-1.
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Table 6.2A.1.2-1: UE Power Class for intraband non-contiguous CA

NR CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance Class 4 Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA n41(2A) 23 +2/-31
CA n77(2A) 23 +2/-3
CA _n78(2A) 23 +2/-3

NOTE 1: For transmission bandwidths confined within FuL_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

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 shall apply to the total
transmitted power over all component carriers (per UE).

6.2A.1.3 UE maximum output power for Inter-band CA

For inter-band downlink carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power
requirementsin clause 6.2 apply.

For inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the transmitter power
requirements specified in subclause 6.2A.1.1 apply.

For inter-band uplink carrier aggregation with uplink assigned to two NR 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 defined as the sum of maximum output power from each UE antenna connector. The period of
measurement shall be at least one sub frame (1 ms). The maximum output power is specified in Table 6.2A.1.3-1.

For PC3 inter-band carrier aggregation with one uplink component carrier assigned to one NR band in NR band n41,
n77, n78, and n79, the requirements for power class 2 are not applicable and the corresponding requirements for a
power class 3 UE shall apply.
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Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands)
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Uplink CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance | Class 4 | Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA nlA-n3A 23 +2/-3
CA nlA-n7A 23 +2/-3
CA nlA-n8A 23 +2/-3
CA_nlA-n28A 23 +2/-3
CA_nl1lA-n40A 23 +2/-3
CA _nlA-n41A 23 +2/-3
CA _nlA-n78A 23 +2/-3
CA_nlA-n79A 23 +2/-3
CA_n2A-n5A 23 +2/-3
CA_n2A-n48A 23 +2/-3
CA_n2A-n77A 23 +2/-3
CA_n2A-n78A 23 +2/-3
CA_n3A-n7A 23 +2/-3
CA_n3A-n8A 23 +2/-3
CA_n3A-n28A 23 +2/-3
CA_n3-n38A 23 +2/-3
CA_n3A-n40A 23 +2/-3
CA_n3A-n41A 23 +2/-3
CA_n3A-n77A 23 +2/-3
CA_n3A-n78A 23 +2/-3
CA _n3A-n79A 23 +2/-3
CA_n5A-n66A 23 +2/-3
CA_n5A-n77A 23 +2/-3
CA_n5A-n78A 23 +2/-3
CA_n5A-n79A 23 +2/-3
CA_n7A-n25A 23 +2/-3
CA_n7A-n28A 23 +2/-3
CA_n7A-n66A 23 +2/-3
CA_n7A-n78A 23 +2/-3
CA_n8A-n39A 23 +2/-3
CA_n8A-n40A 23 +2/-3
CA_n8A-n41A 23 +2/-3
CA_n8A-n77A 23 +2/-3
CA_n8A-n78A 23 +2/-3
CA_n8A-n79A 23 +2/-3
CA_n20A-n28A 23 +2/-3
CA_n20A-n78A 23 +2/-3
CA_n25A-n41A 23 +2/-3
CA_n25A-n66A 23 +2/-3
CA_n25A-n78A 23 +2/-3
CA_n28A-n40A 23 +2/-3
CA_n28A-n41A 23 +2/-3
CA_n28A-n50A 23 +2/-3
CA_n28A-n77A 23 +2/-3
CA_n28A-n78A 23 +2/-3
CA_n38A-n66A 23 +2/-3
CA_n38A-n78A 23 +2/-3
CA_n39A-n40A 23 +2/-3
CA_n39A-n41A 23 +2/-3
CA_n39A-n79A 23 +2/-3
CA_n40A-n41A 23 +2/-3
CA_n40A-n78A 23 +2/-3
CA_n40A-n79A 23 +2/-3
CA_n41A-n66A 23 +2/-3
CA_n4l1A-n71A 23 +2/-3
CA_n41A-n78A 23 +2/-3
CA_n41A-n79A 23 +2/-3
CA_n41A-n50A 23 +2/-3
CA_n48A-n66A 23 +2/-3
CA_n50A-n78A 23 +2/-3
CA_n66A-n71A 23 +2/-3
CA_n66A-n77A 23 +2/-3
CA_n66A-n78A 23 +2/-3
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CA_n70A-n71A 23 +2/-3
CA_n78A-n92A 23 +2/-3
NOTE 1. Void

NOTE 2: For an NR CA configuration with one uplink carrier assigned to one NR band, if the uplink NR band has NOTE
3in Table 6.2.1-1, the band is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission
bandwidths of the band(s) is confined within FuL_iow and FuL_tow + 4 MHZz or Fuc_nigh - 4 MHz and FuL_nigh.

An uplink CA configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1 is allowed to
reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the bands is
confined within FuL_jow and FuL_iow + 4 MHz or FuL_nigh - 4 MHz and FuL_nigh.

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

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

NOTE 5: Power class 3 is the default power class unless otherwise stated

6.2A.1.4 Void

6.2A.1.5 Void

6.2A.2 UE maximum output power reduction for CA

6.2A.2.1 UE maximum output power reduction for Intra-band contiguous CA

For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output
power in Table 6.2A.1.1-1 with contiguous RB allocation is specified in Table 6.2A.2.1-1 for UE power class 3 CA
bandwidth classes B and C.

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.

Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in
6.2.2 tables 6.2.2-1.

Table 6.2A.2.1-1: Contiguous RB allocation for Power Class 3

Modulation MPR for bandwidth class B(dB) MPR for bandwidth class C(dB)
inner outer inner outer

DFT-s- Pi/2 BPSK | 1.0 3.5 2.5 7
OFDM

QPSK 1.0 3.5 2.5 7

16QAM 15 3.5 25 7

64QAM 3.0 4.0 5 7

256QAM 5.5 6.0 7 7.5
CP-OFDM | QPSK 2.0 4.0 3.5 8

16QAM 25 4.0 3.5 8

64QAM 35 4.0 5 8

256QAM 6.5 6.5 7 8

For CA bandwidth class B and bandwidth class C with contiguous RB allocation, the following parameters are defined
to specify valid RB allocation ranges for Inner and Outer RB allocations:

An RB allocationis contiguousif Lcrer = 0 0r Lersz = 0 or (Lerer # 0 @and Lersz # 0 and RBsar: + Lerer = Nre1 and
RBsart2 = 0), where RBgart1, Lers1, and Ngei are for CCL, RBsarte, Lcraz, and Nrs: are for CC2, CC1 is the component
carrier with lower frequency.

In contiguous CA, a contiguous allocation is an inner allocation if
RBsatLow < RBsat ca < RBgat High, ad Nre atoc < Ceil(NRrs,agg/2),
where

RBsart,Low = max(1, floor(Nre_aioc/2))

RBStart,High = NRB,agg - RBStart,Low - NRB,aIIOC,
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with

Nrs_aloc= Lcre1 - 2*M1 + Lersz - 22

Nre_aloc= (Nre1 - RBsat1)' 2*41 + (RBsate + Lere2 ) + 2o,

NRr8,ag5=NrB1: 2" M1+ NRrp2 2" Mo

If Lcre1=0, RBsat ca = Nre1: 2 M1t RBgat2 2™z,

if Lcrer > 0, RBsat ca = RBgart1 2N

A contiguous allocation that is not an Inner contiguous allocation is an Outer contiguous allocation.

For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output
power in Table 6.2A.1.1-1 with non-contiguous RB allocation is specified in Table 6.2A.2.1-2 for UE power class 3 CA
bandwidth classes B and C.

Table 6.2A.2.1-2: non-contiguous RB allocation for Power Class 3

Modulation MPR for bandwidth class B(dB) MPR for bandwidth class C(dB)
inner Outer1?! Outer2? inner Outer1?! Outer2?

DFT-s- Pi/2 BPSK 2 55 11.5 2.5 6 13
OFDM

QPSK 2 5.5 2.5 6

16QAM 2.5 5.5 3 6

64QAM 4.5 6 5 6

256QAM 6 6.5 6.5 6.5
CP- QPSK 2.5 6.5 12 3.5 7 14
OFDM

16QAM 3 7 3.5 7

64QAM 5 7 5 7

2560QAM 7.5 7.5 7.5 7.5
NOTE 1: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz
NOTE 2: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz

For CA bandwidth classes B and C with non-contiguous RB allocation, the following parameters are defined to specify
valid RB alocation ranges for Inner, Outerl and Outer2 RB allocations:

Non-Contiguous RB alocation is defined as RBsart1 + Lere1 < Nre1, Or RBsatz > 0, when both uplink CCs are activated
and allocated with RB(S), where RBsiari1, Lere1, @and Ngre1 are for CC1, RBsiar, Lcre2, and Ngrs2 are for CC2, CCl isthe
component carrier with lower frequency.

In contiguous CA, a non-contiguous RB allocation is a non-contiguous Inner RB alocation if the following conditions
are met:

RBsatLow < RBsat ca < RBsarigh@d Nre_aloc < Ceil((BWchame ca / 3—BWgy ) / 0.18MHZ),
where

Nrg_aloc = (Nre1 - RBgart1): 2" + (RBsatz + Lere2 ) - 2 U2, RBsart_ca = RBgart1 21

RBsart,Low = max(1, floor(Nre_aloc + (BWgap — BWes,10w)/0.18MHZz))

RBstart,High = floor((BWchame_ca — 2 - BWgap — BWag jow)/0.18MHZ — 2 - NRreg _alioc)

BWoB jow =Fotfsetjow — (Nre1-12+1)-SCSy/2

BWgy is the bandwidth of the gap between Nrg: and Nre2 possible allocations of CC1 and CC2 respectively.

In contiguous CA, a non-contiguous RB allocation is a non-contiguous outer 1 RB allocation if the following conditions
are met:

RBsatLow < RBsat ca < RBsartHigh @nd Nre_aloc < C€il((3 BWchanne_ca / 5 — BWgap) / 0.18MHZz)

where

RBsat,Low = Max(1, 2 - Nre_aloc— floor( (BWchanme_ca — 2 + BWggp + BWag 1ow)/0.18MHZ)),

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 121 ETSI TS 138 101-1 V16.9.0 (2021-10)

RBgan,High = ﬂoor((2 . BWChannd_CA -3 BWgap - BWGBJOW) /0.18MHz -3 - NRB_aIIoc)
NRre_aloc, RBsart_ca, BWgsp and BWeg 10w are as defined for the Inner region.

In contiguous CA, a non-contiguous allocation is an Outer 2 alocation if it is neither a non-contiguous Inner allocation
nor an Outer 1 allocation.

6.2A.2.2 UE maximum output power reduction for Intra-band non-contiguous CA

For intra-band non-contiguous CA, the allowed Maximum Power Reduction (MPR) for the maximum output power is
specified into 2 types: MPR to meet -30dBm/MHz and -13dBm/MHz. The UE determins the MPR type as follows:

If AND( Fim3iow_blockjow > SEM_1310w, Fima high_blockhigh < SEM.13igh )
MPRim3 defined in Clause 6.2A.2.2.2
Else If AND( Fimslow_blocklow > SEM 2510w, Fimanigh blockhigh < SEM .25 high )

MPRim3 defined in Clause 6.2A.2.2.1
Else
MPRims defined in Clause 6.2A.2.2.1
where
- Fimahigh plockhigh = (2 * Frigh aloc,high_edge ) — Flow_alloc,low_edge
- Fimaiow blocklow = (2 * Fiow_alocow_edge) — Frigh_alloc,high_edge
- Fiow_aloclow_edgeiS the lowermost frequency of the lower transmission bandwidth allocation.
- Fow_alochigh edgeiS the uppermost frequency of the lower transmission bandwidth allocation.
- Frigh alociow_edgeiS the lowermost frequency of the upper transmission bandwidth allocation.
- Frignh_allochigh_edge S the uppermost frequency of the upper transmission bandwidth allocation.

- SEM.1310w = Threshold frequency where lower spectral emission mask below the lower channel drops from -13
dBm/ MHzto -25 dBm/ MHz, as specified in Clause 6.5A.2.2.2.

- SEM.13nigh = Threshold frequency where upper spectral emission mask above the upper channel drops from -13
dBm/ MHzto -25 dBm/ MHz, as specified in Clause 6.5A.2.2.2.

- SEM.zs10n = Threshold frequency where lower spectral emission mask below the lower channel drops from -25
dBm/MHzto -30 dBm/ MHz, as specified in Clause 6.5A.2.2.2.

- SEM.zshigh = Threshold frequency where upper spectral emission mask above the upper channel drops from -25
dBm/ MHz to -30 dBm/ MHz, as specified in Clause 6.5A.2.2.2.

6.2A.2.2.1 MPRm3 to meet -30dBm/MHz

MPR inthis clauseis for intra-band non-contiguous CA power class 3 for UEs indicating | E dual PA-Architecture
supported. The allowed maximum output power reduction is defined as:

MPR=MaWhere M, is defined as follows
Ma= 15, 0<B<108
145; 1.08<B<216
135, 216<B<324
12.5; 3.24<B<5.04
11.5; 5.04<B <10.08
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10.5; 10.08<B<16.38
10; 16.38<B <21.78

o; 21.78<B
Where:
B:(LCRB_aqu 1* 12* SCS; + LCRB_aIIoc,Z* 12 * SCSQ)/].,OO0,000
6.2A.2.2.2 MPRm3 to meet -13dBm/MHz

MPR inthis clauseis for intra-band non-contiguous CA power class 3 for UEs indicating | E dual PA-Architecture
supported. The allowed maximum output power reduction is defined as:

MPR=Ma
Where M, is defined as follows
Ma= 9 ; 0<B<054
8 ; 054<B<1.08
7 ; 108<B<216
6.5; 216<B<324
55; 324<B<54

4 ; 54<B
Where:
B:(LCRB_aqu 1* 12* SCS; + LCRB_aIIoc,Z* 12 * SCSQ)/].,OO0,000
6.2A.2.3 UE maximum output power reduction for Inter-band CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the requirements in subclause 6.2.2
apply.

For inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the maximum output
power reduction requirements for intra-band contiguous carrier aggregation in subclause 6.2A.2.1 apply for that band.

For inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.2 apply for
each uplink component carrier.

6.2A.2.4 Void

6.2A.3 UE additional maximum output power reduction for CA

6.2A.3.1.1  UE additional maximum output power reduction for Intra-band contiguous
CA

Additional emission requirements can be signalled by the network. Each additional emission reguirement is associated
with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the
applicable operating band and an associated value in the field additional SpectrumEmission. Throughout this
specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR
frequency band number of the applicable operating band, the I1E field freqBandindicatorNR and an associated value of
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additional SoectrumEmission in the relevant RRC information elements [7]. Relation between NR CA band and NR
frequency band is specified in Table 5.2A.1-1.

To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum
output power as specified in Table 6.2A.1.5-1. Unless stated otherwise, the total reduction to UE maxi mum output
power is max(MPR, A-MPR) where MPR is defined in clause 6.2A.2.4. In absense of modulation and waveform types
the A-MPR applies to al modulation and waveform types.

Table 6.2A.3.1.1-1 specifies the additional requirements with their associated network signalling values and the allowed
A-MPR and applicable CA band(s) for each CA_NS value. The mapping of NR CA band numbers and values of the
additional SpectrumEmission to network signalling labelsis specified in Table 6.2.3.1.1-2.

Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)

Network Requirements NR CA Band Aggregated Resources A-MPR (dB)
signalling (clause) channel blocks (Nrs)
label bandwidth
(MHz)
CA NS 01 Table 5.2A.1-1 All applicaple All applicaple NR N/A
NR CA bands CA configurations
CA_NS_04 6.5A.2.3.1.1 CA_n41 Table 5.5A.1-1 6.2A.3.1.1.1 6.2A.3.1.1.1
6.5A.3.3.1.1
CA_NS_27 6.5A.2.3.1.2 CA_n48 Table 5.5A.1-1 6.2A.3.1.1.2 6.2A.3.1.1.2
6.5A.3.3.1.2
CA_NS_46 6.5A.3.3.1.3 CA_n7 Table 5.5A.1-1 6.2A.3.1.1.3 6.2A.3.1.1.3
[The CA_NS 01 label with the field additional Pmax [ 7] absent is default for all NR bands.]
Table 6.2.3.1.1-2: Mapping of network signaling label
NR CA Value of additionalSpectrumEmission
band
0 1 2 3 4 5 6 7
CA n4l1 CA NS 01 | CA NS 04
CA_n48 CA_ NS 01 | CA NS 27
CA_n7 CA NS 01 | CA NS 46
NOTE: additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of
TS 38.331 [7].
6.2A.3.1.1.1 A-MPR for CA_NS_04
6.2A.3.1.1.1.1 Contiguous allocations

For all waveform type, modulations and scs when Fedge, iow - BWchanne_ca > 2490.5 MHz, A-MPR = MPR
For all modulations and scs when Fedge, 1ow - BWchame_ca < 2490.5 MHz
if the RB allocation is an inner allocation as defined in Table 6.2A.2.4-1 then A-MPR = MPR
Except for RBstart < 0.33*BWchannel_CA/0.18MHz, AMPR= max (MPR, AMPRcc).
if the RB allocation is an outer allocation as defined in Table 6.2A.2.4-2,
then A-MPR = MPR+1.5dB for BW ClassB A-MPR = MPR for BW class C.
Where
- MPRisthe MPR as defined in Table 6.2A.2.4-1 for the respective CA bandwidth class
- AMPRcc isdefined asthe PC3_A2 AMPR in table 6.2.3.2-2.

ETSI




3GPP TS 38.101-1 version 16.9.0 Release 16 124 ETSI TS 138 101-1 V16.9.0 (2021-10)

6.2A.3.1.1.1.2 Non-contiguous allocations

For intra-band contiguous CA_n41B and CA_n41C and it receives [E CA_ NS _04, the UE determines the allowed
Additional Maximum Power Reduction (AMPR) for the maximum output power as specified in this clause. The AMPR
is specified by AMPR u3 to meet -25dBm/MHz when IM 3 fallsin -25dBm/MHz region of Table 6.5A.2.3.1-1 or Table
6.5A.3.3.1-1. And uses MPR for all other cases.

The UE determines the AMPR type as follows:
For all waveform types, modulations and SCS when Fegge, iow - BWchanne_ca > 2490.5 MHz,
if allocation isan inner or outer 1 allocation as defined in Table 6.2A.2.4-2 then A-MPR = MPR
if allocation isan outer 2 allocation as defined in Table 6.2A.2.4-2 then A-MPR = MPR-1dB
For all waveform types, modulations and SCS when Fedge, iow - BWchanne_ca < 2490.5 MHz
If AND( MIN(Fim3z,ow_blockhighy SEM.1310w) < Fitterjow, MAX( SEM 13 pigh, Fima nigh_blocklow ) > Filter,high )
if RB allocation isan inner or outer 1 allocation as defined in Table 6.2A.2.4-1 then A-MPR = MPR
if RB allocation isan outer 2 allocation as defined in Table 6.2A.2.4-2 then A-MPR = MPR-1dB
Else
A-MPR = A-MPRu3 defined in Clause 6.2A.3.1.2.2.1
where
- MPRisthe MPR as defined in Table 6.2A.2.4-2 for the respective CA bandwidth class
- Fim3jow_blockhigh = (2 * Fiow_alochigh_edge ) — Fhigh alocow_edge
- Fimahigh blocklow = (2 * Frigh_aloc,low_edge) — Fiow_alloc,high_edge
- Fiow aloclow_edgeiS the lowermost frequency of lower transmission bandwidth allocation.
- Fiow_alochigh edgeiS the uppermost frequency of lower transmission bandwidth allocation.
- Frigh allociow_edgeiS the lowermost frequency of upper transmission bandwidth allocation.
- Frign_allochigh_edge IS the uppermost frequency of upper transmission bandwidth all ocation.
- Fiittertow = 2480 MHz
- Filter high = 2745 MHz

- SEM.13high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm/
1IMHz to -25 dBm/ 1MHz, as specified in Clause 6.5A.2.3.1.1

- SEM.1310w = Threshold frequency where lower spectral emission mask below the lower channel drops from -13
dBm/ MHzto -25 dBm/ MHz, as specified in Clause 6.5A.2.3.1.1

6.2A.3.1.1.1.3 AMPRmz to meet -25dBm/MHz

AMPR inthisclauseisfor intra-band contiguous CA_n41B and CA_n41C. The allowed maximum output power
reduction is defined as:

AMPRm3z=Ma, Where M4 is defined as follows
Ma= 13; 0<B<216
115, 216<B<3.24
10.5; 3.24<B<5.04
9.5, 5.04<B<10.08
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8; 10.08 <B < 16.56
7; 16.56 <B < 21.96
6; 2196<8B
Where:
B=(Lcre1* 12* SCS; + Lcre2* 12 * SCS,)/1,000,000

and Lcre1, SCSiare for CCL, Lcrez, SCS2are for CC2, CC1 isthe component carrier with lower frequency.
6.2A.3.1.1.2 A-MPR for CA_NS_27

6.2A.3.1.1.2.1 Contiguous allocations
For all modulations and scs when Fedge, 1ow - BWchane_ca > 3540 MHZz AND Fegge, high + BWchame_ca < 3710 MHz
if allocation isinner 1 then A-MPR = 0 dB whereinner 1 is defined as
RBsart,Low = max(1, floor(Lcre/2))

where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.

RBsatHigh = NrB_agg — RBstart,Low — Lcrs
with following conditions

RBsatLow < RBsat < RBsar High, and

Lcre < cell(Nre_agg /2)

Inner 1 region exceptions thresholds are for LCRB < 8 and

RBstart < 30 and RBend > 164 for BWchane_ca = 40MHz, and

when 3540 MHz + BW channe_ca < Fedge, low < 3530 MHz + 2*BWchane_ca,
RBstart < 25 for BWchamne_ca = 35MHz, and

RBstart < 19 for BWchame_ca = 30MHz, and

RBstart < 14 for BWchamne_ca = 25MHz, and

RBstart < 9 for BWchanne_ca = 20MHz, and

RBstart < 3 for BWchanne_ca = 15MHz, and

when 3720 MHz — 2*BWchame_ca < Fedge, high < 3710 MHZ - BWchame _ca,
RBend > 144 for BWchame_ca = 35MHz, and
RBend > 124 for BWchane_ca = 30MHz, and
RBend > 104 for BWchame_ca = 25MHz, and
RBend > 80 for BWchane_ca = 20MHz, and
RBend > 68 for BWchame_ca = 15MHz,
For which AMPR = 5dB.
else A-MPR=5dB
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For all modulations and scs when 3550 MHZz < Fedge, 1ow < 3540 MHZ + BWchanne_ca
if allocation isinner 3 then A-MPR = 0 dB.
Inner 3 region exceptions thresholds are
RBstart < 63 for BWchamne_ca = 40MHz, and
RBstart < 52 for BWchame_ca = 35MHz, and
RBstart < 42 for BWchane_ca = 30MHz, and
For which AMPR = 7dB for BWchanne_ca < 20MHz and 11.5dB for BWchame_ca > 20MHz
whereinner 3 isdefined as
RBStart = NRB_agg /4
LCRB = NRB_agg/4
RBsart = R agg 3/4 — Lers
with following conditions
NRs_agg /4 < RBsart < Nrs_agg 3/4 — Lcre AND Lers < Nrs_ a4
else when BWagg < 20 MHz, A-MPR = 7 dB or when BWagg > 20 MHz, A-MPR = 11.5dB.

For all modulations and scs when 3710 MHz - BW channd_ca < Fedge, high < 3700
if allocation isinner 3 then A-MPR = 0 dB.
Inner 3 region exceptions thresholds are

RBend > 132 for BWchanne_ca = 40MHz, and

RBend > 121 for BWchame_ca = 35MHz, and

RBend > 110 for BWchame_ca = 30MHz, and
For which AMPR = 7dB for BWchame_ca < 20MHz and 11.5dB for BWchanne_ca > 20MHz
whereinner 3isdefined as

RBStart = NRB_agg /4
LCRB = NRB_agg/4
RBsart = NrB agg 3/4 — Lcrs
with following conditions
NRre_agg /4 < RBgat < Nrg_agg 3/4 — Lcre AND Lcre < Nre_agg/4

else when BWagg <20 MHz, A-MPR = 7 dB or when BWagg > 20 MHz, A-MPR = 11.5dB.

6.2A.3.1.1.2.2 Non-contiguous allocations
For all modulations and scs when Fedge, 1ow - BWchane_ca > 3540 MHZz AND Fegge, high + BWchame_ca < 3710 MHz
A-MPRca ms=

13; 0<B<1.08
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12; 1.08<B<2.16

11, 216<B<3.24

10.5; 3.24<B<5.04

9.5; 5.04<B<10.08

8; 10.08 <B< 16.56

7, 16.56 <B < 21.96
6.5; 21.96 <B

For all modulations and scs when 3550 MHZz < Feqge, iow < 3540 MHZz + BWchanne_ca OF 3710 MHZ - BWchane_ca < Fedge,
high < 3700

when BWagg < 20 MHz
A-MPRca ms=

13; 0<B<1.08
12; 1.08<B<2.16
11, 216<B<3.24
10.5; 3.24<B<5.04
9.5, 5.04<B<10.08
8; 10.08 <B< 16.56
7; 16.56 < B < 21.96
6.5, 21.96<B

or when BWagg > 20 MHz

A-MPRca M3 =

20; 0<B<1.08
19.5; 1.08<B<2.16
19; 216<B<3.24
18.5; 3.24<B<5.04
18; 5.04<B<10.08
17; 10.08 <B<16.56
16; 16.56<B <21.96
13; 21.96<B.

Where:

B:(LCRB;L* 12* SCS; + Lcre2* 12 * SCSZ)/].,OO0,000

and Lcre1, SCSrare for CC1, Lcrez, SCSz2are for CC2, CC1 isthe component carrier with lower frequency.

6.2A.3.1.1.3 A-MPR for CA_NS_46

6.2A.3.1.1.3.1 Contiguous allocations
[For al modulations and scs when BWChannel_CA > 25 MHz
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IF RBend > NRB_agg 5/6 with the exception of NRB_agg 3/4 for BWChannel_CA = 50MHz OR
RBend > 4/3 NRB_agg - LCRB
THEN A-MPR=11dB
ELSE IF RBend <NRB_agg /6 AND LCRB <5
THEN A-MPR =5dB
ELSE IF LCRB 3/2< RBend < NRB_agg 3/4 AND LCRB < NRB_agg /4
THEN A-MPR=0dB,
OTHERWISE A-MPR=[7] dB.

For all modulations and scs when BWChannel_CA <= 25 MHz and 2595 MHz — 2*BWChannel_CA < Fedge,high <
2570 MHz

IF RBend > 4/3 NRB_agg - LCRB

THEN A-MPR=6dB.

OTHERWISE A-MPR=0dB.
For all modulations and scs when BWChannel_CA <= 25 MHz and Fedge high <= 2595 MHz — 2*BWChannel_CA,
A-MPR=0dB]

6.2A.3.1.1.3.2 Non-contiguous allocations

[For all modulations and scs when BWChannel_CA > 25 MHz and 2595 MHz - BWChannel_CA < Fedge high <2570
MHz

A-MPRca 1m3=

20; 0<B<1.08
19.5; 1.08 <B<2.16
19; 216<B<3.24
185, 3.24<B <504
18; 5.04<B<10.08
17; 10.08 <B<16.56
16; 16.56<B<21.96
13; 21.96<B
For all modulations and scs when BWChannel_CA > 25 MHz and Fedge_high < 2595 MHz - BWChannel_CA

A-MPRca _m5=
13; 0<B<1.08
12; 1.08<B<2.16
11, 216<B<3.24
10.5; 3.24<B<5.04
9.5; 5.04<B<10.08
8; 10.08 <B< 16.56
7.5, 16.56<B <21.96
7, 21.96<B
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For all modulations and scs when BWChannel CA <= 25 MHz and 2595 MHz — 2*BWChannel _CA < Fedge high <
2570 MHz
A-MPRca _1m5=

13; 0<B<1.08

12; 1.08<B<2.16

11, 216<B<3.24

10.5; 3.24<B<5.04

9.5, 5.04<B<10.08

8; 10.08 <B< 16.56

7.5, 16.56<B <21.96

7, 21.96<B
Where:

B=(Lcre1* 12* SCS; + Lcre2* 12* SCS)/1,000,000

and Lcre1, SCSiare for CCL, Lcrez, SCS2are for CC2, CC1 isthe component carrier with lower frequency.]

6.2A.3.1.2 UE additional maximum output power reduction for Intra-band non-contiguous CA

Table 6.2A.3.1.2-1 specifies the additional requirements with their associated network signalling values and the allowed
A-MPR and applicable CA band(s) for each CA_NC_NS value. The mapping of NR CA band numbers and val ues of
the additional SpectrumEmission to network signalling labelsis specified in Table 6.2A.3.1.2-2.

Table 6.2A.3.1.2-1: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA

CA Network Signalling Requirements Uplink CA A-MPR for sub-blocks in order
value (clause) Configuration of increasing uplink carrier
frequency
A-MPR [dB]
(clause)
CA_NC_NS_01 All applicaple NR CA N/A
configurations
CA_NC_NS 04 6.5A.2.3.2.1 CA_n41(2A) 6.2A.3.1.2.1
6.5A.3.3.2.1

Table 6.2A.3.1.2-2: Mapping of network signaling label

NR CA Value of additionalSpectrumEmission

band 0 1 2 3 4 5 6 7

CAndl | CANC NS 01 | CA NC NS 04

NOTE: additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of
TS 38.331 [7].

6.2A.3.1.2.1 AMPR for CA_NC_NS_04 (CA_n41(2A))

For intra-band non-contiguous CA_n41(2A) and it receives IE CA_NC_NS 04, the UE determins the allowed
Additional Maximum Power Reduction (AMPR) for the maximum output power as specified in this clause. The AMPR
is specified into 2 types: AMPR to meet -25dBm/MHz and -13dBm/MHz. The A-MPR defined in this clause is used
instead of MPR defined in 6.2A.2.2, not additively, so CA MPR=0 when CA_NC_NS 04 issignaled.

The UE determins the AMPR type as follows:

If AND( MIN(Fimz,iow_blockhighy SEM.1310w) < Fitterjow , MAX( SEM .13 igh, Fima high_blocklow ) > Filter,high )
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A-MPRw3 defined in Clause 6.2A.3.2.1.2
Else

A-MPRv3 defined in Clause 6.2A.3.2.1.1

where
- Fimalow blockhigh = (2 * Fiow_alochigh edge ) — Frigh_alloc,low_edge
- Fimahigh blocklow = (2 * Frign_aloc,low_edge) — Fiow_alloc,high_edge
- Fiow aloclow_edgeiS the lowermost frequency of lower transmission bandwidth allocation.
- Fiow_alochigh edgeiS the uppermost frequency of lower transmission bandwidth allocation.
- Frign_alloclow_edge 1S the lowermost frequency of upper transmission bandwidth allocation.
- Frigh alochigh edgeiS the uppermost frequency of upper transmission bandwidth allocation.
- Filterjow = [2480 MHZ]
- Filternigh = [2745 MHZ]

- SEM.13high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm/
1MHz to -25 dBm/ 1IMHz, as specified in Clause 6.5A.2.3.2.

- SEM.1310n = Threshold frequency where lower spectral emission mask below the lower channel drops from -13
dBm/MHzto -25 dBm/ MHz, as specified in Clause 6.5A.2.3.2.

6.2A.3.1.2.1.1 AMPRm3 to meet -25dBm/MHz

AMPR in this clauseis for intra-band non-contiguous CA_n41(2A) power class 3 for UEs indicating | E dual PA-
Architecture supported. The allowed maximum output power reduction is defined as:

AMPRmz=MaWhere M, is defined as follows

Ma= 12, 0<B<108
12; 1.08<B<216
11;, 216<B<324
10; 3.24<B<504
9, 5.04<B<10.08
8; 10.08<B<16.38
7, 16.38<B <21.78

6; 21.78<B
Where:
B=(Lcrs aloc, 1* 12* SCS; + Lcrs aloc2* 12 * SCS)/1,000,000
6.2A.3.1.2.1.2 AMPRmz to meet -13dBm/MHz

AMPR in this clauseis for intra-band non-contiguous CA_n41(2A) power class 3 for UEs indicating | E dual PA-
Architecture supported. The allowed maximum output power reduction is defined as:

AM PR|M3:|V|A
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Where M is defined as follows

Ma

9 ; 0<B<054

8 ; 054<B<1.08
7 ; 108<B<216
6.5, 216<B<324
55; 324<B<54

4 ; 54<B
Where:
B=(Lcrs_aloc, 1¥ 12* SCS; + Lcre aloc2* 12 * SCS,)/1,000,000
6.2A.3.1.3 UE additional maximum output power reduction for Inter-band CA

Unless otherwise stated, for inter-band carrier aggregation with one uplink carrier assigned to one NR band, the
requirements in subclause 6.2.3 apply.

Unless otherwise stated, for inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band,
the additional maximum output power reduction requirements for intra-band contiguous carrier aggregation in
subclause 6.2A.3.1.1 apply for that band, for inter-band carrier aggregation with uplink assigned to two NR bands, the
requirements in clause 6.2.3 apply for each uplink component carrier.

Unless specified in Table 6.2A.3.1.3-1, for inter-band carrier aggregation with uplink assigned to two NR bands, the
requirements in clause 6.2.3 apply for each uplink component carrier. The requirementsin Table 6.2A.3.1.3-1 are
specified in terms of an additional spectrum emission requirement with their associated network signalling values and
the allowed A-MPR. These requirements apply on each component carrier when both component carriers are activated.
Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet the additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message. For inter-band carrier
aggregation with uplink assigned to one NR band, the requirements defined in clause 6.2.3 apply.

To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum
output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is
max(MPR, A-MPR) where MPR is defined in clause 6.2.2. In case of a power class 3 UE, when |E
powerBoostPi2BPSK is set to 1, power class 2 A-MPR values apply.

For almost contiguous allocations in CP-OFDM waveforms in power class 3, the allowed A-MPR defined in clause
6.2.3isincreased by CEIL{ 1010g10(1 + NRB_gap/ NRB_alloc), 0.5} dB, where NRB_gap is the total nhumber of
unallocated RBs between allocated RBs and NRB_alloc is the total number of alocated RBs, and the parameter LCRB
isreplaced by NRB_alloc + NRB_gap in specifying the RB allocation regions.

Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in
6.2.2 tables 6.2.2-1.

The emission reguirements specified in Table 6.2A.3.1.3-1 aso apply for the frequency ranges that are less than Foos
(MH2z) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
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Table 6.2A.3.1.3-1: Additional Requirements for uplink inter-band carrier aggregation (two-bands)

NR CA Applied Requirements A-MPR

combination Band NS (clause) (table/clause) Note
" 05 6.5.3.3.4 Clause 6.2.3.4
CA_n1-n3 05U 65334, 65242 | Clause6.2.3.4 1
n3 100 6.5.2.4.2 Table 6.2.3.1-2
o 05 6.5.3.3.4 Clause 6.2.3.4
CA nLng 05U 6.5.33.4, 65242 | Clause 6.2.3.4 L
— 8 43 6.5.3.3.5 Clause 6.2.3.6
43U 65335, 65242 | Clause6.2.3.6
o 05 6.53.3.4 Clause 6.2.3.4
CA_n1-n28 05U 65334, 65242 | Clause6.2.34 | 1,2
n28 17 6.5.3.3.2 N/A
05 6.5.3.3.4 Clause 6.2.3.4
CA_n1-n40 nl 05U 65334, 65242 | Clause6.2.3.4 1
o 05 6.5.3.3.4 Clause 6.2.3.4
CA_n1-nal 05U 6.5.33.4, 65242 | Clause6.2.3.4 1
nal 47 6.5.3.3.15 Table 6.2.3.18-2
05 6.5.3.3.4 Clause 6.2.3.4
CA_nl-n78 nl 05U 65334, 65242 | Clause6.2.3.4 1
05 6.53.3.4 Clause 6.2.3.4
CA_Nn1-n79 nl 05U 6.53.3.4,65242 | Clause 6.2.3.4 L
n3 100 6.5.2.4.2 Table 6.2.3.1-2
CA_n3-n8 n8 43 6.5.3.3.5 Clause 6.2.3.6 1
43U 65335, 65242 | Clause6.2.3.6
n3 100 6.5.2.4.2 Table 6.2.3.1-2
CA_n3-n28 n28 17 6.53.3.2 N/A 1.2
CA_n3-n40 n3 100 6.5.2.4.2 Table 6.2.3.1-2 1
n3 100 6.5.2.4.2 Table 6.2.3.1-2
CA_n3-ndl nal 47 6.53.3.15 Table 6.23.182 | ©
CA n3-n77 n3 100 6.5.2.4.2 Table 6.2.3.1-2 1
CA n3-n78 n3 100 6.5.2.4.2 Table 6.2.3.1-2 1
CA_n3-n79 n3 100 6.5.2.4.2 Table 6.2.3.1-2 1
CA n5-n77 n5 100 6.5.2.4.2 Table 6.2.3.1-2 1
CA n5-n78 n5 100 6.5.2.4.2 Table 6.2.3.1-2 1
CA n5-n79 n5 100 6.5.2.4.2 Table 6.2.3.1-2 1
43 6.5.3.3.5 Clause 6.2.3.6
CA_n8-n40 n8 43U 6.5.3.35, 65242 | Clause 6.2.3.6 L
8 43 6.5.3.35 Clause 6.2.3.6
CA_n8-nal 43U 65335, 65242 | Clause6.2.3.6 1
nal 47 6.5.3.3.15 Table 6.2.3.18-2
43 6.5.3.3.5 Clause 6.2.3.6
CA_n8-n78 n8 43U 6.5.3.35, 65242 | Clause 6.2.3.6 L
43 65335 Clause 6.2.3.6
CA_n8-n79 n8 43U 65335, 65242 | Clause6.2.3.6 1
CA n28-n40 n28 17 6.5.3.3.2 N/A 2
n28 17 6.5.3.3.2 N/A
CA_n28-n41 nal 47 653315 Table 623182 | 2
CA n28-n77 n28 17 6.5.3.3.2 N/A 2
CA n28-n78 n28 17 6.5.3.3.2 N/A 2
CA n40-n41 nal 47 6.5.3.3.15 Table 6.2.3.18-2
CA n41-n78 nal 47 6.5.3.3.15 Table 6.2.3.18-2
CA n41-n79 nal 47 6.5.3.3.15 Table 6.2.3.18-2
NOTE 1: NS_05U, NS_43U and NS_100 can be signalled for NR bands that have UTRA
services deployed.
NOTE 2: Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz
and when the channel bandwidth used is 5 or 10 MHz.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 133 ETSI TS 138 101-1 V16.9.0 (2021-10)

6.2A.4 Configured output power for CA

6.2A.4.1 Configured transmitted power level

6.2A.4.1.1 Configured transmitted power for Intra-band contiguous CA

For uplink carrier aggregation the UE is allowed to set its configured maximum output power Pcwax,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 clause 6.2.4, but with
MPR: = MPR and A-MPR; = A-MPR with MPR and A-MPR as determined by subclause 6.2A.2 and 6.2A.3,
respectively. For PH reporting the following exception applies: if the UE is configured with multiple uplink serving
cells, the power Pcwax,c used for the purpose of PH reporting on first serving cell ¢ = ¢; does not consider for
computation of the PH report transmissions on a second serving cell ¢; asexempted in subclause 7.7.1in [8]. Thereis
one power management term for the UE, denoted P-MPR, and P-MPR ;. = P-MPR.

Thetotal configured maximum output power Pcvax shall be set within the following bounds:
Pemax_ L < Pemax < Pemax_H
For uplink intra-band contiguous carrier aggregation when same slot pattern is used in all aggregated serving cells,

Pemax L = MIN{10 logio Y pemax.c - ATc, Pemax.caProwerciassca — MAX(MAX(MPR, A-MPR) + ATigc + ATc +
ATrxsrs, P-MPR:) }

Pcvax_ 1 = MIN{10 10010 Y. pemax.c, Pemax.ca ,Prowerciassca}
where
- Pemax.c isthelinear value of Pemax,c which is given by |E P-Max for serving cell cin[7];
- Prowerciassca 1S the maximum UE power specified in Table 6.2A.1.1-1 without taking into account the tolerance;
- MPR and A-MPR are specified in clause 6.2A.2 and 6.2A.3, respectively;

- AT isthe additional tolerance for serving cell ¢ as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for
SUL, or TS 38.101-3 clause 6.2B.4.2 for EN-DC; In case the UE supports more than one of band combinations
for CA, SUL or DC, and an operating band belongs to more than one band combinations then

a) When the operating band frequency rangeis < 1 GHz, the applicable additional AT g shall be the average
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band
combinations. In case there is a harmonic relation between low band UL and high band DL, then the
maximum AT g,c among the different supported band combinations involving such band shall be applied

b) When the operating band frequency rangeis > 1 GHz, the applicable additional AT s shall be the maximum
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
38.101-3 [3] for the applicable operating bands.

- P-MPRisthe power management term for the UE;

- ATcisthe highest value AT¢ among al serving cellsc;

- ATresrsisthe highest value among al serving cellsc;

- Pemax.ca isthevalue indicated by p-NR-FR1 or by p-UE-FR1 whichever isthe smallest if both are present.

For uplink intra-band contiguous carrier aggregation, when at least one different numerology/dot patternisused in
aggregated cells, the UE is allowed to set its configured maximum output power Pevax (), for serving cell c(i) of slot
numerology typei, and itstotal configured maximum output power Pcyax.

The configured maximum output power Pemax ), (p) in slot p of serving cell ¢(i) on slot numerology typei shall be set
within the following bounds:

Pemax_ L (P) < Pemaxf.eiy,i (B) £ Pemax_nitc)i (P)
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where Pevax_Ltc ()i (P) ahd Pemax_ni.ci)i (p) are the limits for aserving cell c(i) of slot numerology typei as specified
inclause 6.2.4.

Thetotal UE configured maximum output power Pcvax (p,0) inaslot p of ot numerology or symbol patterni, and a
dlot g of ot numerology or symbol pattern j that overlap in time shall be set within the foll owing bounds unless stated
otherwise:

Pemax_L(p,9) < Pomax (p,0) < Pemax_n (p,0)
When dots p and q have different transmissions lengths and belong to different cells on different or same bands:
Pevax_L (p,0) = MIN {10 logio [Pemax_Lit.chiyi (P) + Pemax_ L e (@)], Prowerciassca, Pemax ca}
Pemax_H (p,0) = MIN {10 [0g10 [Pemax_Hitciyi (P) + Pemax_Hifciyj (A)], Prowerciassca, Pemax ca}
where pemax_Lic )i ad Pemax_Hici)i are the respective limits Pomax L e )i @d Povax_nif.ciyi €xpressed in linear scale.

Trer and Teva are specified in Table 6.2A.4.1.1-0 when same and different slot patterns are used in aggregated carriers.
For each Trer, the Pcvwax 1 is evaluated per Teva and given by the minimum value taken over the transmission(s) within
the Teva; the minimum Peuwax_L over the one or more Teva iSthen applied for the entire Trer. The lesser of Peowerciassca
and Pemax.ca shall not be exceeded by the UE during any period of time.

Table 6.2A.4.1.1-0: Pcuax evaluation window for different slot and channel durations

Trer Teval Teval With frequency hopping
Trer Of largest slot duration over Physical channel Min(Tno_nopping, Physical
both UL CCs length Channel Length)

If the UE is configured with multiple TAGs and transmissions of the UE on dot i for any serving cell in one TAG
overlap some portion of the first symbol of the transmission on dlot i +1 for a different serving cell in another TAG, the
UE minimum of Pcuax_ for slotsi and i + 1 applies for any overlapping portion of slotsi and i + 1. The lesser of
Prowerciassca and Pemax ca shall not be exceeded by the UE during any period of time.

The measured maximum output power Pumax over all serving cells with same dlot pattern shall be within the following
range:

Pemax_ L = MAX{TL, Teow(Pemax 1) } < Pumax < Pemax v + Thicr(Pemax_H)
Pumax =1010g10 Y. pumax.c

where pumax,c denotes the measured maximum output power for serving cell ¢ expressed in linear scale. The tolerances
TLow(Pemax) and Trhic(Pemax) for applicable values of Powax are specified in Table 6.2A.4.1.1-1. Thetolerance T, is
the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.1-1 for intra-
band carrier aggregation.

The measured maximum output power Pumax over all serving cells, when at least one slot has a different transmission
numerology or sot pattern, shall be within the following range:

Pevax_t— MAX{TL, Trow (Pcmax L)} < Pumax < Pemax v+ ThicH (Povax_H)
Pumax = 1010010 Y. p'umax.c

where p'umax,c denotes the average measured maximum output power for serving cell ¢ expressed in linear scale over
Trer. The tolerances TLOW(PCMAX) and THIGH(P'CMAX) for applicable values of Pcvax are speC|f|ed inTable6.2A.4.1.1-1
for intra-band carrier aggregation. The tolerance T, is the absolute value of the lower tolerance for applicable NR CA
configuration as specified in Table 6.2A.1.1-1 for inter-band carrier aggregation.

where:
P'CMAX_L = M|N{ MIN {10| OgloZ( pCMAx_L,f,C(i),i), PPO\NerCIa$,CA} over al overlappi ng dotsin TREF}

PCMAX_H = MAX{ Ml N{ 10 |Oglo Z PemAX,c, Ppowercmsgc/.\} over all overlappi ng dotsin TREF}
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Table 6.2A.4.1.1-1: Pcmax tolerance for uplink intra-band contiguous CA

Pcmax Tolerance Tolerance
(dBm) TLow(Pcmax) ThicH(Pcmax)
(dB) (dB)

21 < Pcmax < 23 2.0

20 = Pcuwax < 21 25

19 < Pcvax < 20 35

18 < Pcvax < 19 4.0

13 < Pcvax < 18 5.0

8 = Pcmax <13 6.0

-40 < Pcvwax < 8 7.0

6.2A.4.1.2 Configured transmitted power for Intra-band non-contiguous CA

For uplink carrier aggregation the UE is allowed to set its configured maximum output power Pcvax,c for serving cell ¢
and itstotal configured maximum output power Pcuax.

The configured maximum output power Pcvax,c 0on serving cell ¢ shall be set as specified in subclause 6.2.4.

The configured maximum output power PCMAX,c on serving cell ¢ shall be set as specified in subclause 6.2.4, but
with MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR as determined by subclause 6.2A.2 and 6.2A.3,
respectively. For PH reporting the following exception applies: if the UE is configured with multiple uplink serving
cells, the power PCMAX,c used for the purpose of PH reporting on first serving cell ¢ = ¢1 does not consider for
computation of the PH report transmissions on a second serving cell c2 as exempted in subclause 7.7.1in[8]. Thereis
one power management term for the UE, denoted P-MPR, and P-MPR ¢ = P-MPR.

The total configured maximum output power Pcuax shall be set within the following bounds:
Pcmax_ L < Pemax < Povax_H
For uplink intra-band non-contiguous carrier aggregation when same dot pattern isused in all aggregated serving cells,

Pemax L = MIN{10 logio Y pemax.c - ATc, Pemax.ca,Prowerciassca — MAX(MAX(MPR, A-MPR) + ATigc + ATc +
ATreszs, P-MPR) }

Pemax_ 1 = MIN{10 10910 Y, Pemax.c, Pemax,ca ,Prowerciassca}
where
- Pemaxcisthelinear value of Pemax,c Whichis given by IE P-Max for serving cell cin[7];
- Prowerciassca iS the maximum UE power specified in Table 6.2A.1.2-1 without taking into account the tolerance;
- MPRand A-MPR are specified in subclause 6.2A.2 and subclause 6.2A.3 respectively;

- ATgcisthe additional tolerance for serving cell ¢ as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for
SUL, or TS 38.101-3 clause 6.2B.4.2 for EN-DC; In case the UE supports more than one of band combinations for
CA, SUL or DC, and an operating band belongs to more than one band combinations then

a) When the operating band frequency rangeis < 1 GHz, the applicable additional AT g shall be the average
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band
combinations. In case there is a harmonic relation between low band UL and high band DL, then the
maximum AT g among the different supported band combinations involving such band shall be applied

b) When the operating band frequency rangeis > 1 GHz, the applicable additional AT s shall be the maximum
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
38.101-3 [3] for the applicable operating bands.
- P-MPR isthe power management term for the UE;

- ATcisthehighest value AT among al serving cellsc;
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- ATresrs isthe highest value among all serving cellsc;

- Pemax.ca isthe value indicated by p-NR-FRL1 or by p-UE-FR1 whichever isthe smallest if both are present.[For
uplink intra-band non-contiguous carrier aggregation, when at least one different numerology/slot patternisused in
aggregated cells, the UE is allowed to set its configured maximum output power Pevax (), for serving cell c(i) of slot
numerology typei, and itstotal configured maximum output power Pcyax.

The configured maximum output power Pemax ), (p) in slot p of serving cell ¢(i) on slot numerology typei shall be set
within the following bounds:

Pemax_ L (P) < Pemaxf.eiy,i (B) £ Pemax_nitci)i (P)

where Pevax_Lfc ()i (P) ahd Pemax_nii.ci)i (P) are the limits for a serving cell c(i) of slot numerology typei as specified
in subclause 6.2.4.

The total UE configured maximum output power Pcwax (p,0) in aslot p of slot numerology or symbol patterni, and a
dot g of dot numerology or symbol pattern j that overlap in time shall be set within the following bounds unless stated
otherwise:

Pemax_L(p,9) £ Pemax (p,0) < Pomax 1 (p.0)
When dots p and q have different transmissions lengths and belong to different cells on different or same bands:
Pevax_L (p,0) = MIN {10 logio [Pemax_Lit.chiyi (P) + Pemax_ L e (@)], Prowerclassca, Pemax,ca}
Pemax_H (P,0) = MIN {10 logio [Pcmax_H.f.ciyi (P) + Pemax_Hiclyi (@), Prowerciassca, Pemax,ca}
where pevmax_Lfc )i ad Pemax_Hici)i arethe respective limits Pemax_Li.c ()i @nd Pemax_ e, expressed in linear scale]

Trer and Teva are specified in Table 6.2A.4.1.2-1 when same and different slot patterns are used in aggregated carriers.
For each Trer, the Pcvwax 1 isevaluated per Teva and given by the minimum value taken over the transmission(s) within
the Teva; the minimum Peuwax_L over the one or more Teva iSthen applied for the entire Trer. The lesser of Peowerciassca
and Pemax.ca shall not be exceeded by the UE during any period of time.

Table 6.2A.4.1.2-1: Pcuax evaluation window for different slot and channel durations

Trer Teval Teval With frequency hopping
Trer Of largest slot duration over Physical channel Min(Tno_nopping, Physical
both UL CCs length Channel Length)

If the UE is configured with multiple TAGs and transmissions of the UE on dot i for any serving cell inone TAG
overlap some portion of the first symbol of the transmission on slot i +1 for a different serving cell in another TAG, the
UE minimum of Pcmax_ for dlotsi and i + 1 applies for any overlapping portion of slotsi and i + 1. The lesser of
Peowerciassca and Pemax,ca shall not be exceeded by the UE during any period of time.

The measured maximum output power Pumax over all serving cells with same slot pattern shall be within the following
range:

Pemax_ L — MAX{TL, Teow(Pemax 1) } < Pumax < Pemax v + ThicH(Pemax_H)
Pumax =1010g10 Y. pumax.c

where pumax ¢ denotes the measured maximum output power for serving cell ¢ expressed in linear scale. The tolerances
Trow(Pemax) and Trien(Pcomax) for applicable values of Pemax are specified in Table 6.2A.4.1.2-2. Thetolerance T is
the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.2-1 for intra-
band carrier aggregation.

The measured maximum output power Pumax over all serving cells, when at |east one slot has a different transmission
numerology or sot pattern, shall be within the following range:

Pevax_t— MAX{TL, Trow (Pcmax L)} < Pumax < Pemax v+ ThicH (Povax_H)

Pumax = 1010010 Y. P'umax.c
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where p'umax,c denotes the average measured maximum output power for serving cell ¢ expressed in linear scale over
Trer. The tolerances T ow(Pemax) and Tricn(P'omax) for applicable values of Pcuax are specified in Table 6.2A.4.1.2-2
for intra-band carrier aggregation. The tolerance T, is the absolute value of the lower tolerance for applicable NR CA
configuration as specified in Table 6.2A.1.2-2 for intra-band carrier aggregation.

where;
P'CMAX_L = M|N{ MIN {10| OgloZ( pCMAx_L,f,C(i),i), PPO\NerCIa$,CA} over all overlappi ng dotsin TREF}
PCMAX_H = MAX{ Ml N{ 10 |Oglo Z PemAX,c, Ppowerc|asgc/.\} over all overlappi ng dotsin TREF}
Table 6.2A.4.1.2-2: Pcumax tolerance for uplink intra-band non-contiguous CA
= Tolerance Tolerance
(chM:]x) TLow(Pcmax) ThicH(Pcmax)
(dB) (dB)
21 = Pcmax < 23 3.0 2.0
20 £ Pcuwax < 21 25
19 < Pcvax < 20 3.5
18 < Pcmax < 19 4.0
13 < Pcvax < 18 5.0
8 = Pcmax <13 6.0
-40 = Pcwax < 8 7.0
6.2A.4.1.3 Configured transmitted power for Inter-band 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 on serving cell ¢ shall be set as specified in clause 6.2.4.

For uplink inter-band carrier aggregation, MPR: and A-M PR apply per serving cell ¢ and are specified in clause 6.2.2
and clause 6.2.3, respectively. P-MPR ¢ accounts for power management for serving cell ¢. Pcuax,c 1S calculated under
the assumption that the transmit power is increased independently on all component carriers.

The total configured maximum output power Pcmax shall be set within the following bounds:
Pcmax_ L < Pemax < Povax_H

For uplink inter-band carrier aggregation with one serving cell ¢ per operating band when same slot symbol patternis
used in al aggregated serving cells,

Pcvax_ L = MIN {10l0g10), MIN [ pemax.d (Atcc), Prowerciassd (MAX(mpre: Ampre, a&mpre)-Atc,c - Atig ¢ Atrxsrs,c)
ProwerClass/PMPrc], Pemax,ca, ProwerClassca}

Pcemax_H = MIN{10 10g10 Y pemax.c, Pemax,ca, Prowerciassca}
where
- Pemaxcisthelinear value of Pemax, c Which is given by IE P-Max for serving cell cin[7];

- Proweciassca isthe maximum UE power specified in Table 6.2A.1.3-1 without taking into account the tolerance
specified in the Table 6.2A.1.3-1;

- Prowerciassc IS the linear value of the maximum UE power for serving cell ¢ specified in Table 6.2.1-1 without
taking into account the tolerance;

- mpr¢and ampr . are the linear values of MPR ¢ and A-MPR ¢ as specified in clause 6.2.2 and clause 6.2.3,
respectively;

- Amprcisthelinear value of AMPR . as specified in clause 6.2.2;

- pmprcisthelinear value of P-MPR¢;
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- Atresrsc isthelinear value of ATgrsrsc;

- Atccisthelinear value of ATcc. Atcc=1.41 when NOTE 2 in Table 6.2A.1.3-1 applies for a serving cell c,
otherwise Atcc = 1;

- At isthelinear value of the inter-band relaxation term AT g ¢ Of the serving cell ¢ as specified in clause
6.2A.4.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 clause 6.2B.4.2 for EN-DC; otherwise Atigc=1;In
case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to
more than one band combinations then

a) When the operating band frequency rangeis < 1 GHz, the applicable additional AT g shall be the average
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band
combinations. In case there is a harmonic relation between low band UL and high band DL, then the
maximum AT g,c among the different supported band combinations involving such band shall be applied

b) When the operating band frequency range is > 1 GHz, the applicable additional AT g shall be the maximum
value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2in TS
38.101-3 [3] for the applicable operating bands.

- Pemax.ca isthevalueindicated by p-NR-FR1 or by p-UE-FR1 whichever isthe smallest if both are present.For
uplink inter-band carrier aggregation with one serving cell ¢ per operating band when at least one different
numerology/slot pattern is used in aggregated cells, the UE is alowed to set its configured maximum output power
Pemax iy, for serving cell c(i) of slot numerology typei, and its total configured maximum output power Pcwax.

The configured maximum output power Pcwmax i (p) in slot p of serving cell c(i) on slot numerology typei shall be set
within the following bounds:

Pemax_ L (P) < Pemaxf.eiy,i (B) £ Pemax_nitci)i (P)

where Pemax_Lic ) (P) and Pemax_Hi.cyi (P) are the limits for aserving cell ¢(i) of slot numerology typei as specified
inclause 6.2.4.

Thetotal UE configured maximum output power Pcmax (p,0) in aslot p of ot numerology or symbol patterni, and a
dlot g of ot numerology or symbol pattern j that overlap in time shall be set within the foll owing bounds unless stated
otherwise:

Pemax_L(P.0) < Pomax (p,.0) < Pemax_x (0,0)
When dots p and g have different transmissions lengths and belong to different cells on different bands:
Pcemax_L (p,0) = MIN {10 logio [Pemax_Lf.ciyi (P) + Pemax_Lfc)j (Q)], Prowerclassca, Pemax,ca}
Pemax_H (P,0) = MIN {10 [0g10 [Pemax_Hitciyi (P) + Pemax_Hifci)j (A)], Prowerciassca, Pemax ca}
where pemax_Lf.c ()i and Pemax_Hif.ci)i are the respective limits Pemax_Lf.c )i 8d Pemax_n..cyi €xpressed in linear scale.

Trer and Teva are specified in Table 6.2A.4.1.3-0 when same and different slot patterns are used in aggregated carriers.
For each Trer, the Pcvwax L is evaluated per Teva @nd given by the minimum val ue taken over the transmission(s) within
the Teva; the minimum Pcuax L over the one or more Teva iSthen applied for the entire Trer. The lesser of Prowerciassca
and Pemax.ca shall not be exceeded by the UE during any period of time.

Table 6.2A.4.1.3-0: Pcuax evaluation window for different slot and channel durations

Trer Teval Teval With frequency hopping
Trer of largest slot duration over Physical channel Min(Tno_nopping, Physical
both UL CCs length Channel Length)

If the UE is configured with multiple TAGs and transmissions of the UE on slot i for any serving cell in one TAG
overlap some portion of the first symbol of the transmission on slot i +1 for a different serving cell in another TAG, the
UE minimum of Pcuax_ for slotsi and i + 1 applies for any overlapping portion of slotsi and i + 1. The lesser of
Prowerciassca and Pemax ca shall not be exceeded by the UE during any period of time.
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The measured maximum output power Pumax over all serving cells with same slot pattern shall be within the following
range:
Pemax L = MAX{TL, Teow(Pemax 1) } < Pumax < Pemax 1 + Thicr(Pemax_H)
Pumax =1010g10 Y. pumax.c

where pumax ¢ denotes the measured maximum output power for serving cell ¢ expressed in linear scale. The tolerances
Trow(Pemax) and Trien(Pcomax) for applicable values of Pemax are specified in Table 6.2A.4.1.3-1. Thetolerance T is
the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1-2 for
inter-band carrier aggregation.

The measured maximum output power Pumax over al serving cells, when at least one slot has a different transmission
numerology or symbol pattern, shall be within the following range:

Pevax_t— MAX{TL, Trow (Pcmax L)} < Pumax < Pemax v+ ThicH (Povax H)
Pumax = 1010010 Y. P'umax.c

where p'umax,c denotes the average measured maximum output power for serving cell ¢ expressed in linear scale over
Trer. The tolerances TLOW(PCMAX) and THIGH(P'CMAX) for applicable values of Pcvax are speC|f|ed inTable6.2A.4.1.3-1
for inter-band carrier aggregation. The tolerance T, is the absolute value of the lower tolerance for applicable NR CA
configuration as specified in Table 6.2A.1.3-1 for inter-band carrier aggregation.

where;
Povax L = MIN{ MIN {10l OgloZ( pCMAx_L,f,c(i),i), Prowerciassca} over al overlapping dotsin Treg}
pCMAX_H = MAX{ Ml N{ 10 |Og;|_o Z PeEMAX.c, Ppowerqa&;(;A} over all overlappl ng dotsin TREF}
Table 6.2A.4.1.3-1: Pcmax tolerance for uplink inter-band CA (two bands)
Pcmax Tolerance Tolerance
(dBm) TLow(Pcmax) THicH(Pcmax)
(dB) (dB)
Pcmax = 23 3.0 2.0
22 < Pcuax < 23 5.0 2.0
21 < Pcmax < 22 5.0 3.0
20 = Pcmax < 21 6.0 4.0
16 < Pcwax < 20 5.0
11 = Pcwax < 16 6.0
-40 = Pcwax < 11 7.0
6.2A.4.1.4 Void

6.2A.4.2 ATigcfor CA

For the UE which supportsinter-band NR CA configuration, AT g in tables below applies. Unless otherwise stated,
ATgc is set to zero.

6.2A.4.2.1 Void
6.2A.4.2.2 Void
6.2A.4.2.3 ATg for Inter-band CA (two bands)
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Table 6.2A.4.2.3-1: ATiec due to NR CA (two bands)
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Inter-band CA NR Band ATic (dB)
combination

CA_n1-n3 nl 0.3
n3 0.3

CA_n1-n7 nl 0.5
n7 0.6

CA _nl1-n8 nl 0.3
n8 0.3

CA_n1-n28 nl 0.3
n28 0.6

CA _nl1-n40 nl 0.5
n40 0.5

CA_n1-n41 nl 0.5
n4l 0.5

CA _nl1-n77 nl 0.6
n77 0.8

CA _nl1-n78 nl 0.3
n78 0.8

CA_n2-n5 n2 0.3
n5 0.3

CA _n2-n48 n2 0.6
n48 0.8

CA_n2-n66 n2 0.5
n66 0.5

CA_n2-n77 n2 0.6
n77 0.8

CA _n2-n78 n2 0.6
n78 0.8

CA_n3-n7 n3 0.5
n7 0.5

CA _n3-n8 n3 0.3
n8 0.3

CA_n3-n28 n3 0.3
n28 0.3

CA _n3-n38 n3 0.5
n38 0.5

CA_n3-n40 n3 0.5
n40 0.5

CA_n3-n41 n3 0.5
n4l 0.3*

0.8°

CA_n3-n77 n3 0.6
n77 0.8

CA_n3-n78 n3 0.6
n78 0.8

CA _n3-n79 n3 0.3
n79 0.8

CA_n5-n7 n5 0.3
n7 0.3

CA_n5-n66 n5 0.3
n66 0.3

CA_n5-n77 n5 0.6
n77 0.8

CA_n5-n78 n5 0.6
n78 0.8

CA _n7-n25 n7 0.5
n25 0.5

CA_n7-n28 n7 0.3
n28 0.3

CA_n7-n66 n7 0.5
n66 0.5

CA_n7-n78 n7 0.5
n78 0.8

CA _n8-n39 n8 0.3
n39 0.3
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CA _n8-n40 n8 0.3
n40 0.3

CA_n8-n41 n8 0.6
n41 0.3

CA_n8-n75 n8 0.3
CA _n8-n78 n8 0.6
n78 0.8

CA_n8-n79 n8 0.3
n79 0.8

CA_n20-n28 n20 0.5
n28 0.5

CA_n20-n75 n20 0.3
CA_n20-n78 n20 0.6
n78 0.8

CA_n25-n41 n25 0.5
n41 0.4°

0.9’

CA_n25-n66 n25 0.5
n66 0.5

CA_n25-n71 n25 0.3
n71 0.6

CA_n28-n40 n28 0.3
n40 0.3

CA_n28-n41 n28 0.3
n4l 0.3

CA_n28-n50 n28 0.3
n50 0.4

CA _n28-n75 n28 0.3
CA_n28-n77 n28 0.5
n77 0.8

CA_n28-n78 n28 0.5
n78 0.8

CA_n29-n66 n66 0.3
CA_n29-n70 n70 0.3
CA_n38-n66 n38 0.5
n66 0.5

CA_n38-n78 n38 0.3
n78 0.8

CA_n39-n41 n39 0?
n41l 0?

n39 0.5%

n41 0.58

CA_n39-n79 n39 0.3
n79 0.8

CA_n40-n41 n40 0.58
n41 0.5%

CA_n40-n78 n40 0
n78 0.5

CA_n40-n79 n40 0.3
n79 0.8

CA_n41-n50 n4l 0.3
n50 0.4

CA_n41-n66 n41l 0.8°
1.37

n66 0.5

CA _n41-n71 n41 0.3
n71 0.6

CA_n41-n78t n41 0.3
n78 0.8

CA_n41-n79 n41l 0.3
n79 0.8

CA_n48-n66 n48 0.8
n66 0.6

CA_n50-n78 n50 0?
n78 0?
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n50 0.58

n78 0.58

CA_n66-n70 n66 0.5
n70 0.5

CA_n66-n71 n66 0.3
n71 0.3

CA_n66-n77 n66 0.6
n77 0.8

CA_n66-n78 n66 0.6
n78 0.8

CA_n70-n71 n70 0.3
n71 0.6

CA _n75-n78 n78 0.8
CA_n76-n78 n78 0.8
CA_n77-n79 n77 0.5
n79 0.5

n78 0.5

CA_n78-n79 158
n79 0.5

1.58

CA_n78-n92 n78 0.8
n92 0.6

NOTE 1: The requirements only apply when the sub-frame and Tx-Rx timings are synchronized
between the component carriers. In the absence of synchronization, the requirements are
not within scope of these specifications.

NOTE 2: Only applicable for UE supporting inter-band carrier aggregation with uplink in one NR
band and without simultaneous Rx/Tx.

NOTE 3: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.

NOTE 4: The requirement is applied for UE transmitting on the frequency range of 2515-2690 MHz.

NOTE 5: The requirement is applied for UE transmitting on the frequency range of 2496-2515 MHz.

NOTE 6: The requirement is applied for UE transmitting on the frequency range of 2545-2690 MHz.

NOTE 7: The requirement is applied for UE transmitting on the frequency range of 2496-2545 MHz.

NOTE 8: The requirements only apply for UE supporting inter-band carrier aggregation with
simultaneous Rx/Tx capability, and NR UL carrier frequencies are confined to 3700 MHz-
3800MHz for n78 and 4400 MHz-4500MHz for n79. Simultaneous Rx/Tx capability does
not apply for UEs supporting band n78 with a n77 implementation.
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Table 6.2A.4.2.3-2: Void

Table 6.2A.4.2.3-3: Void

6.2A.4.2.4 AT s for Inter-band CA (three bands)

Table 6.2A.4.2.4-1: AT due to NR CA (three bands)
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Inter-band CA NR Band ATic (dB)
combination
CA_n1-n3-n7 nl 0.6
n3 0.6
n7 0.6
CA _nl1-n3-n8 nl 0.3
n3 0.3
n8 0.3
CA_n1-n3-n28 nl 0.3
n3 0.3
n28 0.6
CA _nl1-n3-n41 nl 0.5
n3 0.5
n41l 0.3!
0.8?
CA _nl1-n3-n78 nl 0.6
n3 0.6
n78 0.8
CA_n1-n8-n78 nl 0.3
n8 0.6
n78 0.8
CA _nl1-n28-n78 nl 0.3
n28 0.6
n78 0.8
CA_n3-n8-n78 n3 0.6
n8 0.6
n78 0.8
CA_n1-n7-n28 nl 0.5
n7 0.6
n28 0.6
CA _nl-n7-n78 nl 0.6
n7 0.6
n78 0.8
CA_n1-n40-n78 nl 0.3
n40 0.5
n78 0.8
CA_n3-n7-n28 n3 0.5
n7 0.5
n28 0.3
CA_n3-n7-n78 n3 0.6
n7 0.6
n78 0.8
CA_n3-n28-n77 n3 0.6
n28 0.5
n77 0.8
CA _n3-n28-n78 n3 0.5
n28 0.3
n78 0.8
CA_n3-n40-n41 n3 0.5
n40 0.5
n41 0.5%2
0.82’3
CA_n3-n41-n79 n3 0.3
n4l 0.3!
0.8?
n79 0.8
CA_n5-n66-n78 n5 0.6
n66 0.6
n78 0.8
CA_n7-n25-n66 n7 0.5
n25 0.5
n66 0.5
CA_n7-n28-n78 n7 0.3
n28 0.3
n78 0.8
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CA _n7-n66-n78 n7 0.5
n66 0.6
n78 0.8
CA_n8-n39-n41 n8 0.6
n39 0.5%
n4l 0.5%
CA _n8-n41-n79 n8 0.6
n4l 0.3
n79 0.8
CA_n20-n28-n78 n20 0.6
n28 0.5
n78 0.8
CA_n25-n41-n66 n25 0.5
n41l 0.8°
1.35
n66 0.5
CA_n25-n41-n71 n25 0.5
n4l 0.5
n71 0.6
CA _n25-n66-n71 n25 0.5
n66 0.5
n71 0.6
CA_n25-n66-n78 n25 0.6
n66 0.6
n78 0.8
CA_n28-n40-n78 n28 0.5
n40 0.3
n78 0.8
CA_n28-n41-n78 n28 0.5
n41 0.3
n78 0.8
CA_n29-n66-n70 n29 0
n66 0.5
n70 0.5
CA _n39-n41-n79 n39 0.3
n41 0.3*
n79 0.8*
CA_n40-n41-n79 n40 0.5%
n4l 0.5%
n79 0.8
CA n41-n66-n71 n41 0.8°
1.35
n66 0.5
n71 0.3
CA _n66-n70-n71 n66 0.5
n70 0.5
n71 0.6
NOTE 1: The requirement is applied for UE transmitting on the frequency range of 2515-2690 MHz.
NOTE 2: The requirement is applied for UE transmitting on the frequency range of 2496-2515 MHz.
NOTE 3: Only applicable for UE supporting inter-band carrier aggregation without simultaneous
Rx/Tx among band 40 and 41.
NOTE 4: Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx
between n39 and n41.
NOTE 5: The requirement is applied for UE transmitting on the frequency range of 2545 -
2690 MHz.
NOTE 6: The requirement is applied for UE transmitting on the frequency range of 2496 -
2545 MHz.
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6.2A.4.2.5 AT g for Inter-band CA (four bands)
Table 6.2A.4.2.5-1: ATz due to NR CA (four bands)
Inter-band CA NR Band ATic (dB)
combination

CA_n1-n3-n7-n28 nl 0.6
n3 0.6
n7 0.6
n28 0.6
CA_n1-n3-n7-n78 nl 0.7
n3 0.7
n7 0.7
n78 0.8
CA _nl1-n3-n8-n78 nl 0.6
n3 0.6
n8 0.6
n78 0.8
CA _nl1-n3-n28-n78 nl 0.6
n3 0.6
n28 0.6
n78 0.8
CA_n3-n7-n28-n78 n3 0.6
n7 0.6
n28 0.6
n78 0.6
CA_n7-n25-n66-n78 n7 0.5
n25 0.6
n66 0.6
n78 0.8

6.2B  Transmitter power for NR-DC

6.2B.0 General

The requirements apply for inter-band NR-DC with one uplink serving cell configured per CG.

6.2B.1 UE maximum output power for NR-DC

For inter-band NR-DC with one uplink carrier assigned per NR band, the transmitter power requirementsin clause 6.2
apply per band.

For inter-band NR-DC with one uplink assigned per band, the UE maximum output power shall be measured over al
component carriers from different bands. If each band has separate antenna connectors, the maximum output power is
defined as the sum of maximum output power from each UE antenna connector. The period of measurement shall be at
least one sub frame (1 ms). The maximum output power is specified in Table 6.2B.1.3-1.

Table 6.2B.1.3-1 UE Power Class for inter-band NR-DC

Uplink CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance | Class 4 | Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
DC_n2A-n5A 23 +2/-3
NOTE 1: An uplink DC configuration in which at least one of the bands has NOTE 3 in Table 6.2.1-1 is allowed to

reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of at least one of the bands is
confined within FuL_low and FuL_iow + 4 MHz or FuL_nigh - 4 MHz and FuL_nigh.

NOTE 2:
NOTE 3:
NOTE 4:

Prowerciass is the maximum UE power specified without account of the tolerance
The maximum power requirement applies to the total transmitted power over both the MCG and SCG.
Power class 3 is the default power class unless otherwise stated.
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6.2B.2 UE maximum output power reduction for NR-DC

For inter-band NR-DC with one uplink assigned per band, the requirementsin clause 6.2.2 apply for each uplink
component carrier.

6.2B.3 UE additional maximum output power reduction for NR-DC

For inter-band NR-DC with one uplink assigned per band, the requirementsin clause 6.2.3 apply for each uplink
component carrier.

6.2B.4 Configured output power for NR-DC

6.2B.4.1 Configured transmitted power level for NR-DC

The UE is alowed to set its configured maximum output power Pemax f.cmce and Pomax f.c.scc for the respective MCG
and SCG and its total configured maximum output power for NR-DC operation PrR-P¢ = 10log10(PRE,P¢) with
PNR-PC as specified in clause 7.6.2 of [8]. The UE is configured with an inter-CG power sharing mode by NR-DC-PC-
mode. The requirements apply for one uplink serving cell configured per CG and for asynchronous and synchronous
NR-DC if not otherwise stated.

Unless otherwise stated, the configured maximum output power Peuax i.cmce (Q) in physical-channel g for carrier f of
serving cell ¢ shall be set within the bounds if contained in the MCG,

Pemax_Licemece (0) < Pemaxfemce (9) < Pomax_Hiemes (Q)
and the corresponding Pcwax_L f.c.sce () for aserving cell contained in the SCG,
Pemax_Licscs (0) < Pemaxfescs () < Pemax_Hifcsce (Q)

where PCMAX_L,f,c,MCG, PCMAX_H,f,c,MCG, PCMAX_L,f,c,SCG and PCMAX_H,f,c,SCG are the limits for a servi ng cell c asspeC|f|ed in
clause 6.2.4 modified as follows:

Pemax_Ltemce = MIN{MIN(Pemax c , Pemax.nr-pe, Par) — ATc,c, (Prowerclass — AProwerciass) — MAX(MAX(MPRAAMPR,
A-MPRY)+ AT g + ATco+ ATresrs, P-MPRo)}

Pevax_Hfemce = MIN{ Pemax e, Pemax,NrR-Dc, PNR, Prowerclass — AProwerClass
for the MCG and

Pemax_Litesce = MIN{MIN(Pemax.c , PemaxnrDc, Par) — ATcc, (Prowerciass — APpowerclass) — MAX(MAX(MPRAAMPR,,
A'M PRc)+ AT|B,C + ATC,C + ATRxSRS, P'M PR(;)}

Pemax_Hifcsce = MIN{ Pemax,c, Pemax.NrR-DC, PNR, Prowerciass — APpowerClass}
for the SCG, where

- Pemaxnroc isthe value given by the field p-UE-FRL of the Physical CellGroupConfig | E for the MCG as
defined in [7];

- Pnristhevalue given by the field p-NR-FR1 of the Physical CellGroupConfig |E as defined in [7];

- Proweciass iSthe maximum UE power specified in Table 6.2B.1.3-1 without taking into account the tolerance
specified in the Table 6.2B.1.3-1;

- ATscisthe additional tolerance for serving cell ¢ as specified in clause 6.2B.4.2 for NR-DC; ATz =0dB
otherwise;

- ATcc=1.5dB when NOTE 2 in Table 6.2B.1.3-1 applies for aserving cell ¢, otherwise ATc.=0dB ;
- AMPR for serving cell cis specified in clause 6.2.2.

- APpowerciass = 0 dB for a power class 3 capable UE.
For a UE provided with NR-DC-PC-mode = Semi-static-model,
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PR P¢ = MIN{ Pemax, nr-DC, Prowerciass + 0.3 dB

With Prowerciass Set to power class 3 in case the UE indicates a higher power classin any CG. The UE determines the
maximum transmission power for the MCG and the SCG using the respective configured maximum power Pcwax f.cmce
and Pcwax f.c,scG.

If for synchronous NR-DC operation a UE is provided NR-DC-PC-mode = Semi-static-mode2, the PNR-PC s
determined as above and

- if at least one symbol of slot i; of the MCG/SCG isindicated as uplink or flexible to a UE by tdd-UL-DL-
ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any
ongoing transmission overlapping with slot i, of the SCG/MCG, the UE determines a maximum power for the
transmission on the SCG/M CG overlapping with slot i, using the configured maximum power Pemax .c.sce OF
Pemax f,cmee for the SCG or MSG, respectively,

- otherwise (i.e. an ongoing transmission overlapping with slot i, of the SCG/M CG overlaps with only semi-static
downlink symbols within dot i; of the MCG/SCG), the UE determines a maximum power for the transmission
on MCG or the SCG overlapping with dot i, using the configured maximum power as specified in clause 6.2.4.

If a UE indicates a capability for dynamic power sharing between the MCG and the SCG and is provided with NR-DC-
PC-mode = Dynamic,

NR-DC _
Protar - = MIN{Pemax, Nr-oC, ProwerCiass}

With Prowerciass Set to power class 3 in case the UE indicates a higher power classin any CG. The UE determines the
maximum transmission power for the MCG and the SCG using the respective configured maximum power Pcvax f.cMce
and Pewax f.c.sce €Xcept

- if UE transmission(s) in slot i; of the MCG or in slot i, of the SCG do not overlap in time with any UE
transmission(s) on the SCG or the MCG, respectively, the UE determines a maximum transmission power in slot
i, of the MCG or in dlot i, of the SCG using the configured maximum power as specified in clause 6.2.4.

If a UE indicates a capability to determine atotal transmission power on the SCG at afirst symbol of atransmission
occasion on the SCG by determining transmissions on the MCG as specified in clause 7.6.2 of [8], and is provided with
NR-DC-PC-mode = Dynamic,

PYR-DC = MIN{ Pemax, NrR-DC, PpowerClass}

With Prowerciass Set to power class 3 in case the UE indicates a higher power classin any CG. The UE determines the
maximum transmission power for the MCG and the SCG using the respective configured maximum power Pcuax f.cmce
and Pcwax f.c,scG.

The measured total maximum output power Pumax over both CGs measured over the transmission reference time
durationis

Pumax = 10 10g10 (Pumax.cMce + PUMAX ¢c,SCG),

where pumax.cmse and pumax c.sce denote the measured output power of serving cells ¢ contained in the respective M SG
and SCG expressed in linear scale.

The measured total configured maximum output power Pumax shall be within the following bounds:
Pemax L -Trow (Pemax L) < Pumax < Pemax b+ ThicH (Pemax_H)
with the tolerances TLow(Pcmax_1) @and Trich(Pemax_n) for applicable values of Powax specified in Table 6.2B.4.1.3-2.

When a subframe p on the M SG overlap with a physical-channel g on the SCG, then for Pumax evaluation, the subframe
p on the MCG is taken as reference period Trer and aways considered as the reference measurement duration and the
following rules are applicable.

Trer and Teva are specified in Table 6.2B.4.1.3-1 when same or different subframe and physical-channel durations are
used on the carriers. The Prowerciass Shall ot be exceeded by the UE during any evaluation period of time.
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Table 6.2B.4.1.3-1: Pcmax evaluation window

Transmission duration TRer Teval

Different transmission duration in MIN(Tno_hopping, Physical
different CG catrriers MCG subframe Channel Length)

For each Trer, the Pcvwax_n IS evaluated per Teva and given by the maximum value over the transmission(s) within the
Teva asfollows:

Pcemax_H = MAX{Pcumax_nr-oc_H(P,Q), Pemax_nroc H(P,O+ 1), ... , Pomax nroc H(P,g+N)}

where Pcuax_nr-pc_H entries are the applicable upper limits for each overlapping scheduling unit pairs (p,q), (p, g+1),
up to (p, g+n) for each applicable Teva duration, where g+n is the last physical-channel on the SCG overlapping with
subframe p on the MCG, while Pcuax 1 is computed as follows:

Pevax_L = MIN{Pemax_nroc L(P,d), Pomax nroc L(p,0+ 1), ... , Povax nrRoc L(p.g+n)}

where Pcmax_nroc L entries are the applicable lower limits for each overlapping scheduling unit pairs (p,q), (p, g+1) up
to (p, g+n) for each applicable Teva duration, where g+n isthe last physical-channel on the SCG overlapping with
subframe p on the MCG.

For a UE provided with NR-DC-PC-mode = Semi-static-model and configured with pnrmce + Parscs < PRRZPC with
PnrMce and par.sce the values of the Pyr for the respective MCG and SCG expressed in linear scale

Pemax_nroc L(P,0) = 10 10010 [Pemax_Lfemcs (P) + Pemax_Lf.c,scc (0)]
Pcvax_Nroc H(P,0) = 10 10010 [Pemax_Htemes (P) + Pemax_Hicsce (O)]

With Pemax_Lf.cMce, PeMax_Hf.eMca, PeMAX_L f.c.5ca, @d Pemax_Hi.c.sca the values of the respective Poviax_L f.cMca,
Pcemax_Hifemce, Povax_Lfemce, and Povax_nif.c.sce expressed in linear scale, while the measured configured maximum
power Pumax for each CG shall meet the requirements as specified in clause 6.2.4 but with bounds for Pcwax f.cmca (P)
and Pcmax fcsce as specified in this clause.

If for synchronized NR-DC a UE is provided with NR-DC-PC-mode = Semi-static-mode2 and configured with pnrmce

+ pnrsoe < PRRZDC with pnrvcs and parscs the linear-scale val ues of the Py for the respective MCG and SCG

Pemax_nroc L(P,0) = 10 10910 [Pemax_Lfemca (P) + Pemax_L.f.e,scc (0)]
Pcemax_nroc H(P,G) = 10 10010 [Pemax_Hfemes (P) + Pemax_Hicsce (O)]

while the measured configured maximum power Pumax for each CG shall meet the requirements specified in Table
6.2.4-2 but with bounds for Pcmax f.cmce (P) and Pomaxf.csce as specified in this clause except

- if an ongoing transmission overlapping with physical channel g of the SCG or subframe p of the MCG overlaps
with only semi-static downlink symbols within the respective subframe p of the MCG or physical channel g of
the SCG asindicated to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if
provided,

then the measured configured maximum power Pumax for the transmission subframe p on the MCG or physical channel
g on the SCG shall meet the requirements as specified in clause 6.2.4 and with bounds for Pcwax f.cmce (p) or
Pcmax fesce as specified in clause 6.2.4.

For a UE provided with NR-DC-PC-mode = Dynamic,
Pemax_nr-oc L(P,0) = MIN{10 logio [Pemax_Lfemcs (P) + Pomax_Liicscs (Q)], Prasar©
Pomax_nr-oc H(P,d) = MIN{ 10 logio [Pevax_Hfcmcs (B) + Povax_Hicscs (Q)], PRRZPCY

while the measured configured maximum power Pumax on the MCG shall meet the requirements as specified in clause
6.2.4-2 but with bounds for Peuwax f.cmce () as specified in this clause, and the Pumax on the SCG shall be within

Pemax_Lic — MAX{TLc, T(Pemax Lfc)} < Pumaxifc < Pomax Hic + T(Pemax Hic)-

where
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Pemax_Lf.c = MIN{Pcowax_Lcscs (), 10 1ogio (PRRP¢ — pnrmse)}
Pemax_mtc = MIN{ Pemax_ritesce (), 10 logio (PYRZPC — pnrmss)}

with limits as specified in Table 6.2.4-2 and pnrmce the value of the Pyr for the MCG expressed in linear scale.

Table 6.2B.4.1.3-2: Pcuax tolerance for NR-DC

Pcmax(dBm) Tolerance Tolerance
TLow (Pcmax L) (dB) TricH (Pcmax H) (dB)

23 < Pcwax = 33 3.0 2.0

22 < Pcmax < 23 5.0 2.0

21 < Pomax< 22 5.0 3.0

20 < Pcwax < 21 6.0 4.0

16 = Pcwax < 20 5.0

11 < Pcvwax < 16 6.0

-40 = Pevwax < 11 7.0

NOTE 1: For UEs provided with NR-DC-PC-mode = Semi-static-model or with

NR-DC-PC-mode = Semi-static-mode2, the upper tolerance Thigh shall
be reduced by 0.3 dB for P 2 20 dBm.

6.2B.4.2 ATiscfor NR-DC

For inter-band NR-DC with one uplink carrier assigned per NR band, the AT g for the corresponding inter-band CA
configuration as specified in clause 6.2A.4.2 applies.

6.2C  Transmitter power for SUL

6.2C.1 Configured transmitted power for SUL
When a UE is configured with both NR UL and NR SUL carriersin a serving cell with active transmission either on the

UL carrier or SUL carrier, the configured transmit power requirements specified in clause 6.2.4 are applicable for the
UL carrier and the SUL carrier, respectively.

6.2C.2 ATic

For the UE which supports SUL band combination, AT g cin Tables below applies. Unless otherwise stated, ATgcis set
to zero.
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Table 6.2C.2-1: ATigcdue to SUL

Band combination for NR Band AT (dB)
SUL

SUL_n41-n80 n4l 0.3!

0.8?

n80 0.5

SUL_n41-n81 n4l 0.3

n81 0.3

SUL_n77-n80 n77 0.8

n80 0.6

SUL_n77-n84 n77 0.8

n84 0.6

SUL_n78-n80 n78 0.8

n80 0.6

SUL_n78-n81 n78 0.8

n8l 0.6

SUL_n78-n82 n78 0.8

n82 0.6

SUL_n78-n83 n78 0.8

n83 0.5

SUL_n78-n84 n78 0.8

n84 0.3

SUL_n78-n86 n78 0.8

n86 0.6

NOTE 1: The requirement is applied for UE transmitting on the frequency range of 2515 —
2690 MHz.
NOTE 2: The requirement is applied for UE transmitting on the frequency range of 2496 -

2515 MHz.

6.2D  Transmitter power for UL MIMO

6.2D.1 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 6.2D.1-1. The requirements shall be
met with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum
output power is defined as the sum of the maximum output power from both UE antenna connectors. The period of
measurement shall be at least one sub frame (1 ms).

The reguirements shall be met with the UL MIMO configurations of using 2-layer UL MIMO transmission with
10
codebook of i{ J . DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO

2|0

shall be used.
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Table 6.2D.1-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme

NR Class 1.5 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)

nl 23 +2/-3

n2 23 +2/-3*

n3 23 +2/-3%

n7 23 +2/-31

n25 23 +2/-31

n30 23 +2/-3

n34 23 +2/-3

n38 23 +2/-3

n39 23 +2/-3

n40 23 +2/-3

n4l 29 +2/-3* 26 +2/-31 23 +2/-3*

n48 23 +2/-3

n66 23 +2/-3

n70 23 +2/-3

n71 23 +2/-3

n77 26 +2/-3 23 +2/-3

n78 26 +2/-3 23 +2/-3

n79 26 +2/-3 23 +2/-3

NOTE 1: The transmission bandwidths confined within Fur_low and Fur_iow+ 4 MHz or Fur_nigh — 4 MHz and Fuc_nigh,
the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2: Power class 3 is the default power class unless otherwise stated

Table 6.2D.1-2: UL MIMO configuration in closed-loop spatial multiplexing scheme

Transmission scheme DCI format Number of layers TPMI index
Codebook based uplink DCI format 0_1 2 0
NOTE 1: The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.

For UE support uplink full power transmission (ULFPTX) for UL MIMO, the maximum output power requirements
specified in Table 6.2D.1-1 shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE's
support of uplink full power transmission mode.

Table 6.2D.1-3: PUSCH Configuration for uplink full power transmission (ULFPTX)

ULFPTx | Transmission scheme DCI format Modulation Number | Number of TPMI
Mode of layers TX Port index
Mode-1 | Codebook based uplink | DCIl format0 1 | DFT-s-OFDM, CP-OFDM NOTE3 1 2 2
Mode-2 | Codebook based uplink | DCI format0_1 DFT-s-OFDM, CP-OFDM 1 2 0 or 1NOTE2

Mode-full | Codebook based uplink | DCI format 0_1 DFT-s-OFDM, CP-OFDM 1 2 0,1
power

NOTE 1: The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.

NOTE 2: TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].

NOTE 3: For PUSCH configured with ULFPTxModes set to Mode-1, all the transmitter requirement for CP-OFDM based
modulation is not needed to be verified if the requirement for UL MIMO has been validated.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.2.1 apply for the power class as indicated by the
ue-PowerClass field in capability signalling.

6.2D.2 UE maximum output power reduction for UL MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power
Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1. The requirements
shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum
output power is defined as the sum of the maximum output power from both UE antenna connectors.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 154 ETSI TS 138 101-1 V16.9.0 (2021-10)

For UE support uplink full power transmission (ULFPTX) for UL MIMO, the allowed MPR for the maximum output
power in Table 6.2D.1-1 is specified in Table 6.2.2-1, and the requirements shall be met with the PUSCH
configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.2.2 apply for the power class asindicated by the
ue-PowerClass field in capability signaling.

6.2D.3 UE additional maximum output power reduction for UL MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified
in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2D.1-1. The requirements shall be met
with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output
power is defined as the sum of the maximum output power from both UE antenna connector. Unless stated otherwise,
an A-MPR of 0 dB shall be used.

For UE support uplink full power transmission (ULFPTX) for UL MIMO, the A-MPR values specified in clause 6.2.3
shall apply to the maximum output power specified in Table 6.2D.1-1. The requirements shall be met with the PUSCH
configurations specified in Table 6.2D.1-3, based upon UE’ s support of uplink full power transmission mode.

For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2D.4 apply.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.2.4 apply for the power class asindicated by the
ue-PowerClass field in capability signaling.

6.2D.4 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,c Specified in clause 6.2.4 shall apply to UE supporting UL MIMO, where

- Peowerclass, AProwerciass and ATcc are specified in clause 6.2.4 unless otherwise stated;
- MPR:is specified in clause 6.2D.2;
- A-MPR;is specified in clause 6.2D.3.
The measured configured maximum output power Pumax ¢ for serving cell ¢ shall be within the following bounds:
Pemax_ e — MAX{TL, T Low(Pcmax L,c)} < Pumaxc < Pemax He + T ricH(Pemax_Hie)

where TLOW(PCMAX_L,(:) and THlGH(PCMAx_H,c) are defined as the tolerance and appli&to PCMAX_L,c and PCMAX_H,C
separately, while T is the absolute value of the lower tolerance in Table 6.2D.1-1 for the applicable operating band.

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the tolerance is specified in
Table 6.2D.4-1. The requirements shall be met with UL MIMO configurations specified in Table 6.2D.1-2.

For UE support uplink full power transmission (ULFPTXx) for UL MIMO, the tolerance is specified in Table 6.2D.4-1.
The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of
uplink full power transmission mode.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 155 ETSI TS 138 101-1 V16.9.0 (2021-10)

Table 6.2D.4-1: Pcuax.c tolerance in closed-loop spatial multiplexing scheme

Pcmax.c Tolerance Tolerance
(dBm) TLow(Pcmax_ L) (dB) TricH(Pcmax_Hc) (dB)
Pcvax.c = 26 3.0 2.0

23 < Pcmax.c < 26 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 scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.2.4 apply for the power class asindicated by the
ue-PowerClassfield in capability signaling.

6.2E  Transmitter power for V2X

6.2E.1 UE maximum output power for V2X

6.2E.1.1 General

When NR V2X UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for
NR V2X operating bands specified in Table 5.2E.1-1, the allowed NR V2X UE maximum output power is specified in
Table6.2.1-1in clause 6.2.1.

When a UE is configured for NR V2X sidelink transmissionsin NR Band n47, the V2X 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 isindicated.

where the network signaling values are specified in clause 6.2E.3.

NOTE: ThePSD limitin EIRP shall be converted to conducted requirement depend on the supported post
antenna connector gain Gpos comector declared by the UE following the principle described in annex | in
[11].

For NR V2X UE supporting SL MIMO, the maximum output power requirementsin Table 6.2E.1.1-1 shall be met with
the SL MIMO configurations specified in Table 6.2D.1-2. The maximum output power is defined as the sum of the
maximum output power from each UE antenna connector. The period of measurement shall be at least one sub frame (1
ms).

Table 6.2E.1.1-1: NR V2X UE Power Class for SL-MIMO

NR Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
n38 23 +2/-3

n47 23 +2/-3

If the UE transmits on one antenna connector at atime, the requirementsin Table 6.2.1-1 shall apply to the active
antenna connector.

6.2E.1.2 UE maximum output power for V2X con-current operation

For the inter-band con-current NR V2X operation, the maximum output power is specified in Table 6.2E.1.1-1. The
period of measurement shall be at least one sub frame (1ms).
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Table 6.2E.1.2-1: NR V2X UE Power Class for inter-band con-current combination (two bands)

NR V2X con- Class 1 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance | Class 4 | Tolerance
current (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
operating band
Configuration

V2X_n71A-n47A 23 +2/-3%

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

NOTE 2: Prowerciass 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_jow and Fut_iow + 4 MHz or FuL_nigh —
4 MHz and Fut_nigh, the maximum output power requirement is relaxed by reducing the lower tolerance limit by
1.5dB

6.2E.2 UE maximum output power reduction for V2X

6.2E.2.1 General

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bands specified in Table 5.2E.1-1, this clause specifies the allowed Maximum Power Reduction (MPR) power
for V2X physical channels and signals due to PSCCH/PSSCH, PSFCH and S-SSB transmission.

6.2E.2.2 MPR for Power class 3 V2X UE

For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output
power for NR V2X physical channels PSCCH and PSSCH shall be as specified in Table 6.2E.2.2-1 for Power class 3
NR V2X UE.

Table 6.2E.2.2-1: Maximum Power Reduction (MPR) for power class 3 NR V2X

Modulation Channel bandwidth/MPR (dB)
Outer RB allocations Inner RB allocations
CP- QPSK <45 <25
OFDM
16QAM <45 <25
64 QAM <45
256 QAM <70

Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
NRrs is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBsart,Low = max(1, floor(Lcre/2))
where max() indicates the largest value of al arguments and floor(x) is the greatest integer less than or equal to x.
RBsartHigh = Nre — RBstart,Low — Lcre
The RB dlocation isan Inner RB alocation if the following conditions are met
RBsatLow < RBsat < RBsart,High, and
Lcre < ceil(Nrs/2)
where ceil(x) isthe smallest integer greater than or equal to x.

The RB alocation is an Outer RB alocation for all other alocations which are not an Inner RB allocation.
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For PSFCH with single RB transmission for PC3 NR V2X UE, the required MPR is defined as follow
M PR_ps::CH =35 dB

For contiguous and non-contiguous alocation for simultaneous PSFCH transmission for PC3 NR V2X UE, the required
MPR are specified as follow

MPR_psrch = CEIL {Ma _psec, 0.5}
Where Ma_psrcH iS defined as follows
Ma psrch = 7.5  ; 0.00< Nggp/Nre < 0.55
= 120 ;0.55< Ngap/Nrs <1.0
Where,

Neap is the gap RB amount between RB«at and RBeng fOr contiguous and non-contiguous allocation simultaneous
PSFCH transmission. (Ngap = RBend - RBgar)

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

The allowed MPR for the maximum output power for NR V2X physical channels on S-SSB transmission shall be
specified in Table 6.2E.2.2-2.

Table 6.2E.2.2-2: Maximum Power Reduction (MPR) for S-SSB transmission for power class 3 NR V2X

Channel MPRs-ssg (dB)
Outer RB allocations Inner RB allocations

S-SSB <6.0 <25

For NR V2X UE with two transmit antenna connectors, the allowed Maximum Power Reduction (MPR) val ues
specified in clause 6.2E.2 shall apply to the maximum output power specified in Table 6.2E.1.1-1. The requirements
shall be met with SL MIMO configurations defined in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum
output power is defined as the sum of the maximum output power from each UE antenna connector.

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2E.4 apply.

6.2E.2.3 MPR for Power class 3 V2X con-current operation

For the inter-band con-current NR V2X operation, the allowed maximum power reduction (MPR) for the maximum
output power shall be applied per each component carrier. The MPR requirementsin clause 6.2.2 apply for NR Uu
operation in licensed band, and the MPR requirementsin in clause 6.2E.2 apply for NR sidelink operation in licensed
band or Band n47.

6.2E.3 UE additional maximum output power reduction for V2X

6.2E.3.1 General

For the applied maximum output power reduction is obtained by taking the maximum value of MPR requirements
specified in clause 6.2E.2 and A-MPR requirements specified in clause 6.2E.3.

Additional emission requirements can be indicated by the network or pre-configured radio parameters. Each additional
emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR
frequency band number of the applicable operating band and an associated value in the field

[additional SpectrumEmission]. Throughout this specification, the notion of indication or signalling of an NS value
refers to the corresponding indication of an NR V2X frequency band number of the applicable operating band, the |E
field [freqBandIndicatorNR] and an associated value of [additional SpectrumEmission] in the relevant RRC information
elements[7].

To meet the additional requirements, additional maximum power reduction (A-MPR) is alowed for the maximum
output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is
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max(MPR, A-MPR) where MPR is defined in clause 6.2E.2. Outer and inner allocation notation used in clause 6.2E.3 is
defined in clause 6.2E.2. In absence of modulation and waveform types the A-MPR applies to all modulation and
waveform types.

Table 6.2E.3.1-1: Additional Maximum Power Reduction (A-MPR) for PC3 NR V2X

Network Requirements NR Channel Resources A-MPR (dB)
Signalling (clause) Band | bandwidth (MHz) | Blocks (Nrs)

value

NS_01 Table 10, 20, 30, 40 Table 5.3.2-1 N/A

5.2E.1-
1
NS_33 6.5E.2.3.1 (A-SEM) na7 10 Clause 6.2E.3.2
6.5E.3.4 (A-SE)
NS 52 6.5E.2.3.2 (A-SEM) n47 40 Clause 6.2E.3.3

Table 6.2E.3.1-2: Mapping of network signaling label

NR V2X Value of additionalSpectrumEmission
operating
bands
0 1 2 3 4 5 6 7
n38 NS 01
n47 NS 01 NS_33 NS 52
NOTE: [additionalSpectrumEmission] corresponds to an information element of the same name defined in clause
6.3.2 of TS 38.331 [7].

For UE with two transmit antenna connectors, the A-MPR values specified in clause 6.2.3 shall apply to the maximum
output power specified in Table 6.2E.1-1. The requirements shall be met with the SL MIMO configurations specified in
Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is defined as the sum of the maximum
output power from each UE antenna connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.

For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2E.4 apply.

6.2E.3.2 A-MPR for Power class 3 V2X UE by NS_33

When NS _33isindicated by the network or pre-configured radio parameters for NR V2X UE, the additional maximum
output power reduction specified as

A-MPR = CEIL {Ma, 0.5}
Where M is defined as follows
Ma = A-MPRgase + Gpost connector® A-MPRstep
CEIL{Ma, 0.5} means rounding upwards to closest 0.5dB.

A-MPRgas: and A-MPRge, are specified in Tables 6.2E.3-1, 6.2E.3-2 is allowed when network signalling valueis
provided. A-MPRgas i s the default A-MPR value when no Gpoest comnector 1S declared. The supported post antenna
connector gain Gpos comector IS declared by the UE following the principle described in annex | in [11]. The A-MPRgepiS
theincrease in A-MPR alowance to alow UE to meet tighter conducted A-SE and A-SEM requirements with higher
value of declared Gpost connector-

For the contiguous PSSCH and PSCCH transmission when NS_33 isindicated by the network or pre-configured radio
parametersfor NR V2X UE, the NR UE allow the follow A-MPR requirements.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16

159

ETSI TS 138 101-1 V16.9.0 (2021-10)

Table 6.2E.3.2-1: A-MPR for PSSCH/PSCCH by NS_33 (at Fc =5860MHz)

Carrier Resources Start A-MPRBgase (dB)
frequency Blocks (Lcrs) Resource
[MHz] Block
QPSK/16QAM | 64QAM | 256QAM
5860 210and =15 0 <24
2land=<3 <19
210and <15 =226 and < 38 <6
210and =15 238 <6
210and =20 212and=<14 <11
215and <19 <9.5
2 20 and = 25 <8.0
> 15 and <25 225 <8
=10 and <40 24 and <7 <16
=28and=<11 <135
=20 and <40 20and =<3 <22
=25 and <40 216and=<21 <95
2 22 and = 27 <8.0
2 24 and < 40 212 and < 15 <12
40 and 45 Oand1 <19
22and<5 <16
26and<11 <135
>45 >0 <16

NOTE 1: A-MPRstep=1.2 dB is applied for RBstart 0 and 1 and A-MPRstep =0.7 dB is applied

for all other RBstart
NOTE 2: Applicable for Channel Bandwidth = 10 MHz

Table 6.2E.3.2-2: A-MPR for PSSCH/PSCCH by NS_33 (at other carrier frequency)

Carrier RB A-MPRgase (dB) A-MPRstep (dB)
frequency [MHz] | allocations
QPSK | 16QAM 64QAM 256QAM
5870, 5880, 5890, Inner <3.0 <5.0 <6.0 0.5
5900, 5910, 5920
Outer <45

NOTE 1:

Inner and Outer RB allocations are defined in clause 6.2E.2.1
NOTE 2: Applicable for Channel Bandwidth = 10 MHz

For the simultaneous PSFCH transmission when NS_33 isindicated by the network or pre-configured radio parameters

for NR V2X UE, the NR UE alow the follow A-MPR requirements

Table 6.2E.3.2-3: A-MPR for simultaneous PSFCH by NS_33

A-MPRstep (dB)

Channel Center RB A-MPRBgase (dB)
Bandwidth | Frequency | allocation
[MHZz] [MHz]
0= NGap / Nre | 0.15= NGap / Nre [0.3< NGap / Nrs
<0.15 <0.3 <1
10 5860 Nre =1 19.0 1.0
Nrg> 1 22.0
5870,5880, | Nre=1 5 0.8
5890, 5900, | Nre>1 14 7 18.5
5910, 5920
Note 1:  Naap is the gap RB amount between RBstat and RBend for contiguous and non-contiguous allocation
simultaneous PSFCH transmission. (Ncap = RBend - RBstart)

For the S-SSB transmission when NS_33 isindicated by the network or pre-configured radio parameters for NR V2X
UE, the NR UE allow the follow A-MPR requirements.
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Table 6.2E.3.2-4: A-MPR for S-SSB transmission by NS_33

Carrier RBStart * 12*SCS A-MPRegase (dB) AMPRstep (dB)
Frequency (MHz) [MHZ]
5860 <1.0 <25 0.6
>1.0 and £2.0 <19
>2.0 and £3.24 =12
>3.24 and <3.6 <10
>3.6 <9
5870, 5880, 5890, <1.0 <7.0 0.85
5900, 5910, 5920
>1.0 and <1.6 <6.5
>1.6 and 2.6 <5.8
>2.6 and =3.24 <45
>3.24 and £4.32 <55
>4.32 £6.5

6.2E.3.3

When NS _52 isindicated by the network or pre-configured radio parameters for NR V2X UE, the additional maximum
output power reduction specified as

A-MPR for Power class 3 V2X UE by NS_52

A-MPR = CEIL {Ma, 0.5}
Where M is defined as follows
Ma = A-MPR
CEIL{Ma, 0.5} means rounding upwards to closest 0.5dB.

For the contiguous PSSCH and PSCCH transmission when NS _52 isindicated by the network or pre-configured radio
parameters for NR V2X UE, the NR UE alow the follow A-MPR requirements.

Table 6.2E.3.3-1: A-MPR for PSSCH/PSCCH by NS_52

Carrier Modulation A-MPR(dB)
frequency(MHz)
Region 1 Region 2 Region 3
5885 QPSK <15 <8.0 <55
16QAM <8.0 <55
640QAM <8.5 <55
256QAM <8.5 <6.0
Notel:  Void.

Where the following parameters are defined to specify valid RB allocation ranges for Regionl, Region2 and Region3
according to RB allocations:

Table 6.2E.3.3-1a: A-MPR Region definitions for PSSCH/PSCCH by NS_52

Channel Carrier A-MPR parameters for region definitions A-MPR
Bandwidth, | frequency
MHz (MHz)
RBstart Or RBend Lcre
40 5885 | RBstar < floor(Nrs*0.2) or RBend > Nrs - floor(Nre*0.2) | Lcre Sfloor(Nre®0.2) | Region 1
The RB allocation is in Region 2 allocation for all other allocations which are | Region 2
not a Regionl or Region3 allocation.
floor(Nre /3.5) < RBstart < Nre —floor(Nre /3.5) — Lcre | Lcre =ceil(Nre/3.5) Region 3
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Nrs is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1

[3].

For the simultaneous PSFCH transmission when NS _52 isindicated by the network or pre-configured radio parameters
for NR V2X UE, the NR UE alow the follow A-MPR requirements

Table 6.2E.3.3-2: A-MPR for simultaneous PSFCH by NS_52

Channel Bandwidth [MHZz] Carrier frequency [MHZz] A-MPR (dB)
40 MHz 5885 23.5

For the S-SSB transmission when NS _52 isindicated by the network or pre-configured radio parameters for NR V2X
UE, the NR UE allow the follow A-MPR requirements

Table 6.2E.3.2-3: A-MPR for S-SSB transmission by NS_52

Carrier Frequency RBstart * 12*SCS A-MPR (dB)

[MHZz] [MHZz]

5885 <7 <16
>7and <12 <10.5
>12 and <19 <4.0
>19 and =25 <105

> 25 <16

6.2E.3.4 A-MPR for power class 3 V2X con-current operation

For the inter-band con-current NR V2X operation, the allowed additional maximum power reduction (A-MPR) for the
maximum output power shall be applied per each component carrier. The A-MPR requirements in clause 6.2.3 apply for
NR Uu operation in licensed band, and the A-MPR requirementsin in clause 6.2E.3 apply for NR sidelink operationin
Band n47.

6.2E.4 Configured transmitted power for V2X

6.2E.4.1 General

The NR V2X UE isallowed to set its configured maximum output power Pcuax ic for carrier f of serving cell cin each
dlot. The configured maximum output power Pevax i.c IS Set within the following bounds:

Pemax_Lic < Pomaxfe < Pomax_mifc With
Pemax_Lf, ¢ = MIN {Pemax c—ATce, Proweciass — MAX(MAX(MPR:, A-MPRo)+ ATigc + ATcc, P-MPR.), Preguiatory.c }
Pemax_mf, ¢ = MIN {Pemax ¢, Prowerclass, Pregulatory }
where
- Pomaxicisconfigured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;

- For the total transmitted power Pcmax psschHipscer , Pemax c 1S the value given by |E dl-maxTxPower, defined by
TS 38.331, when the UE is not associated with a serving cell onthe NR V2X carrier .

- Prowerciass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance
specified in the Table 6.2.1-1;

- MPR: and A-MPR. for serving cell ¢ are specified in clause 6.2E.2 and clause 6.2E.3 for PSSCH\PSCCH, S
SSB and PSFCH, respectively;

- AT ATce, and P-MPR. are specified in clause 6.2.4

- Preguiatory.c = 10 - Gpost comector dBm the V2X UE is within the protected zone [12] of CEN DSRC tolling
system and operating in Band n47; Preguaory,c = 33 - Gpost connector dBM otherwise.
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The maximum output power PevaxpsscH and Pevax psccr are derived from Powax ¢ based on 0dB PSD offset between
PSSCH and PSCCH.

For the measured configured maximum output power Pumax.c for NR V2X sidelink transmissions non-concurrent with
NR uplink transmissions, the same requirement asin clause 6.2.4 shall be applied.

For NR V2X UE supporting SL MIMO, the transmitted power is configured per each UE.

For NR V2X UE with two transmit antenna connectors, the tolerance is specified in Table 6.2E.4.1-1. The requirements
shall be met with SL MIMO configurations specified in Table 6.2D.1-2.

If the UE transmits on two antenna connectors at the same time, the tolerance is specified in Table 6.2E.4.1-1.

Table 6.2E.4.1-1: Pcmax.c tolerance schemes for MIMO

Pcmax.c Tolerance Tolerance
(dBm) TLow(Pcmax_L.c) (dB) ThicH(Pcmax_H,e) (dB)
Pcmax,.c = 26 3.0 2.0

23 = Pcmax.c < 26 3.0 2.0

22 < Pcmax.c < 23 5.0 2.0

21 < Pcmax,c < 22 5.0 3.0

20 < Pcmaxc < 21 6.0 4.0

16 < Pcuax.c < 20 5.0

11 < Pcuaxc < 16 6.0

-40 £ Pemaxc <11 7.0

6.2E.4.2 Configured transmitted power for V2X con-current operation

When a UE is configured for simultaneous NR V2X sidelink and NR uplink transmissions for inter-band con-current
operation, the UE is allowed to set its configured maximum output power Pcwax cnrand Pemax cvex for the configured NR
uplink carrier and the configured NR V2X carrier, respectively, and its total configured maximum output power Pcyax c.

The configured maximum output power Pcvax enr(P) in Slot p for the configured NR uplink carrier shall be set within the
bounds:

Pemax_Lenr (P) < Pemax.enr(P) < Pemax_Henr (P)
where Pevax_Lenr@nd Powax_Hieng are the limits for aserving cell ¢ as specified in clause 6.2.4.

The configured maximum output power Pcvax cvex (Q) in slot g for the configured NR V2X carrier shall be set within the
bounds:

Pemax.cvex (Q) < Pomax_Hievex ()
where Pecvax_H,cvex 1S the limit as specified in clause 6.2E.4.

The total UE configured maximum output power Pcvax (p,q) inaslot p of NR uplink carrier and adot g of NR V2X
sidelink that overlap in time shall be set within the following bounds for synchronous and asynchronous operation
unless stated otherwise:

Pomax_L (P,0) < Pomax (P,0) < Pemax_+ (p,0)
with
Pemax_L (p,0) = Pemax_Lenr (P)
Pemax_H (P,0) = 10 logio [Pemax_H.eNr (D) + Pomax_H.evex (0)]
where pemax_r.cvex and pPemax_mcnrare the limits Pomax_mevex (0) and Pomax_meng () expressed in linear scale.
The measured total maximum output power Pumax over both the NR uplink and NR V2X carriersis

Pumax = 10 10g10 [pumax.cnr + Pumax.cvax],
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where pumax.cnr denotes the measured output power of serving cell ¢ for the configured NR uplink carrier, and
Pumax.cvzx denotes the measured output power for the configured NR V2X carrier expressed in linear scale.
When a UE is configured for synchronous V2X sidelink and uplink transmissions,

Pemax_L(p, @) — Trow (Pomax L(p, 9)) < Pumax < Pemax_n(p, @) + ThicH (Pemax_H(p, Q)

where Pewax_L (p,0) and Pewmax_n (p,0) are the limits for the pair (p,g) and with the tolerances Tiow(Pcmax) and
Tricn(Pemax) for applicable values of Pouax specified in Table 6.2E.4-1. Pcwax_ . may be modified for any overlapping
portion of slots (p, @) and (p +1, g+1).

6.2F  Transmitter power for shared spectrum channel access

6.2F.1 UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel

bandwidth of shared spectrum channel access carrier unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms).

Table 6.2F.1-1: UE Power Class

NR Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 5 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
n46 20 +2/-3
n96 20 +2/-3
NOTE 1: Prowerciass is the maximum UE power specified without taking into account the tolerance
NOTE 2: Powerclass 5 is default power class unless otherwise stated.

The UE operating shall meet the following additional requirements for maximum mean transmission power density
specified in Table 6.2F.1-2 when NS is signaled and when transmission overlaps with any portion of the specified
frequency range. In case transmission overlaps multiple frequency ranges, the lowest power density requirement
applies.
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Table 6.2F.1-2: Additional requirements for transmit power density

NR
Band

NS value

Channel bandwidth
(MHz)

Frequency range (MHz)

Maximum mean power
density (dBm/MHz)

n46

NS_28

20, 40, 60, 80

5150 — 5350

5470 — 5725

10

NS_29

20

5170 - 5330

5490 — 5730

10

40

5170 — 5330

5490 — 5730

7

60, 80

5170 — 5330

5490 — 5730

4

NS_30

20, 40, 60, 80

5150 — 5350

5470 — 5725

11

NS_31

20

5150 - 5230

5250 — 5350

5470 — 5725

5725 - 5850

10

5230 — 5250

40

5150 - 5230

5250 — 5350

5470 - 5725

5725 - 5850

5230 — 5250

60, 80

5150 - 5230

5250 — 5350

5470 — 5725

5725 - 5850

5230 — 5250

n96

NS_53

20, 40, 60, 80

5925 - 7125

-1

NS_54

20, 40, 60, 80

5925 — 6425

6525 — 6875

17

6.2F.1A UE maximum output power for CA

6.2F.1A.1

UE maximum output power for inter-band CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power requirements
in clause 6.2 apply.

For inter-band carrier aggregation with uplink assigned to two NR 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 defined as the sum of maximum output power from each UE antenna connector. The period of
measurement shall be at least one sub frame (1 ms). The maximum output power is specified in Table 6.2F.1.3A-1.

Table 6.2F.1A.1-1 UE Power Class for uplink inter-band CA (two bands)

Uplink CA Class 1 |Tolerance| Class 2 |Tolerance| Class 3 |Tolerance| Class 4 |Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA_n46A-n48A 23 +2/-32

6.2F.2 UE maximum output power reduction

For UE maximum output power reduction, the general requirements of clause 6.2.2 do not apply but instead the UE is
allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations
for power class 5 according to Table 6.2F.2-1 and Table 6.2F.2-2.
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Table 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5

Pre-coding Modulation RB Allocation
Full? (dB) Partial® (dB)
DFT-s-ODFM Pi/2 BPSK* <15 <25
QPSK <15 <25
16 QAM <2.0 =3.0
64 QAM <35 <45
256 QAM <5.0 <55
CP-OFDM QPSK =35 =35
16 QAM <4.0 <4.0
64 QAM <55 <55
256 QAM <7.0 <7.0

NOTE 1: The MPR shall apply to all SCS in all active 20 MHz sub-
bands contiguously allocated in the channel. The MPR
applies to interlaced allocations with uplink resource allocation
type 2 as specified in TS 38.214 [10].

Full RB allocation MPR applies when all RB’s in a 20 MHz
channel or all RB’s in all sub-bands for wideband operation
are fully allocated and sub-bands are transmitted according to
configuration A in Table 6.2F.2-2.

Partial RB allocation MPR applies when one or more RB’s in
one or more sub-bands are not allocated or when the
transmitted sub-bands for wideband operation are transmitted
according to configuration B in Table 6.2F.2-2.

Applicable to Pi/2-BPSK modulation when IE
powerBoostPi2BPSK is set to 0.

NOTE 2:

NOTE 3:

NOTE 4:

Table 6.2F.2-2 MPR mapping for wideband operation

Wideband operation Sub-band configuration
channel bandwidth
(MHz)
A B
40 11 10,01
60 111, 011, 110, 001, 010, 100 None
80 1111, 0111, 1110, 0110, 0001, 1100, 0011, 0100, 0010
1000
NOTE 1: The sub-band configuration is represented as a bitmap where ‘1’ indicates

that a sub-band is transmitted and ‘0’ indicates a sub-band is not
transmitted. The bitmap is ordered with MSB mapped to the lowest
frequency sub-band and LSB mapped to highest frequency sub-band within
the wideband channel.

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2F.4 apply.

6.2F.2A UE maximum output power reduction for CA

6.2F.2A.1  UE maximum output power reduction for inter-band CA

For inter-band carrier aggregation with uplink assigned to two bands, the requirementsin clause 6.2.2 apply for the NR
uplink carrier and clause 6.2F.2 for the carrier operating with shared spectrum access.

6.2F.3 UE additional maximum output power reduction

6.2F.3.1 General

Additional emission requirements can be signalled by the network. Each additional emission requirement is associated
with aunique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the
applicable operating band and an associated value in the field additional SpectrumEmission. Throughout this
specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR
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frequency band number of the applicable operating band, the I1E field freqBandindicatorNR and an associated value of
additional SpectrumEmission in the relevant RRC information elements [7].

To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum
output power as specified in Table 6.2F.1-1. Unless stated otherwise, the total reduction to UE maximum output power
ismax(MPR, A-MPR) where MPR is defined in clause 6.2F.2.

Table 6.2F.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed
A-MPR and applicable operating band(s) for each NS value. The mapping of NR frequency band numbers and values of
the additional SpectrumEmission to network signalling labelsis specified in Table 6.2F.3.1-1A.

Table 6.2F.3.1-1: Additional maximum power reduction (A-MPR)

Network Requirements NR Band Channel Resources A-MPR

signalling (clause) bandwidth blocks (Nrs) (clause)
label (MHz)
NS 01 n46, n96 20, 40, 60, 80 N/A
NS _28 n46 20, 40, 60, 80 6.2F.3.2
NS_29 n46 20, 40, 60, 80 6.2F.3.3
NS 30 n46 20, 40, 60, 80 6.2F.3.4
NS 31 n46 20, 40, 60, 80 6.2F.3.5
NS 53 n96 20, 40, 60, 80 6.2F.3.6
NS 54 n96 20, 40, 60, 80 6.2F.3.7

NOTE 1: The A-MPR shall apply to all active 20 MHz sub-bands contiguously allocated in the channel.

[The NS_01 label with the field additionalPmax [ 7] absent is default for all NR bands.]

Table 6.2F.3.1-1A: Mapping of network signaling label

Value of additionalSpectrumEmission
NR band 0 1 2 3 4 5 6 7
n46 NS 01 NS_28 NS 29 NS_30 NS 31
n96 NS 01 NS_53 NS 54

NOTE: additionalSpectrumEmission corresponds to an information element of the same name defined in clause
6.3.2 of TS 38.331 [7].

6.2F.3.2 A-MPR for NS_28

When "NS_28" isindicated in the cell, the A-MPR is specified in Table 6.2F.3.2-1.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16

167

ETSI TS 138 101-1 V16.9.0 (2021-10)

Table 6.2F.3.2-1: A-MPR for NS_28 power class 5

Pre-coding Modulation RB Allocation (Note 2) RB Allocation
(Note 3)
Full (dB) Partial (dB) Full/Partial
DFT-s-ODFM QPSK <4.0 <6.0 See Table
6.2F.2-1
16 QAM <45 £6.0
64 QAM <45 £6.5
256 QAM <55 <6.5
CP-OFDM QPSK £6.0 7.0
16 QAM £6.0 <75
64 QAM £6.5 <75
256 QAM <7.0 <75

NOTE 1: Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in
all sub-bands for wideband operation are fully allocated and all sub-bands are
transmitted. Partial allocation A-MPR applies when one or more RB’s in one or
more sub-bands are not allocated or when not all transmitted sub-bands for
wideband operation are transmitted.

Applicable for 20 MHz channels centered at the nearest NR-ARFCN
corresponding to 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered
at the nearest NR-ARFCN corresponding to 5170, 5190, 5310, 5330, 5490, and
5510 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding
to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80
MHz channels centered at the nearest NR-ARFCN corresponding to 5190,
5210, 5290, 5310, 5510, and 5530 MHz.

NOTE 3: Applicable for all valid channels other than those enumerated under NOTE 2.

NOTE 2:

6.2F.3.3 A-MPR for NS_29

When "NS_29" isindicated in the cell, the A-MPR is specified in Table 6.2F.3.3-1.

Table 6.2F.3.3-1: A-MPR for NS_29 power class 5

Pre-coding Modulation Channel bandwidth (Sub-band allocation) / RB Allocation
20 MHz 40 MHz 60 MHz, 80 MHz
Full/Partial | Full (dB) | Partial (dB) | Full (dB) Partial (dB)
DFT-s-ODFM QPSK See Table <20 <4.0 <4.0 <6.0
6.2F.2-1
16 QAM =25 4.0 4.0 <6.0
64 QAM =35 4.0 4.5 <6.0
256 QAM 5.0 5.5 5.5 6.0
CP-OFDM QPSK <35 4.5 4.0 <£6.0
16 QAM 4.0 4.5 4.0 <6.0
64 QAM <55 <5.0 <55 <6.5
256 QAM 7.0 <6.5 7.0 <7.0
NOTE 1: Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands
for wideband operation are fully allocated and all sub-bands are transmitted. Partial allocation
A-MPR applies when one or more RB'’s in one or more sub-bands are not allocated but when
all sub-bands within the channel are transmitted. When not all sub-bands within the channel
are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth
of the contiguously transmitted sub-bands and according to the allocation type applies.

6.2F.3.4 A-MPR for NS_30

When "NS_30" isindicated in the cell, the A-MPR is specified in Table 6.2F.3.4-1.
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Table 6.2F.3.4-1: A-MPR for NS_30 power class 5

NOTE 2:

NOTE 3:

NOTE 4:

Pre-coding Modulation RB Allocation (Note 2) RB Allocation (Note 3) RB
Allocation
(Note 4)
Full (dB) Partial (dB) Full (dB) Partial (dB) | Full/Partial
DFT-s-ODFM QPSK 9.0 <15.0 <25 <5.0 See Table
6.2F.2-1
16 QAM £9.0 <155 £3.0 £5.0
64 QAM £9.0 <155 <45 <55
256 QAM £9.0 <16.0 <55 <55
CP-OFDM QPSK £9.0 <14.0 <4.0 £6.0
16 QAM £95 <145 <4.0 £6.0
64 QAM <95 <15.0 <55 £6.5
256 QAM <95 <15.0 £7.0 £7.0
NOTE 1: Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB's in all sub-bands for

wideband operation are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR
applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted
sub-bands for wideband operation are transmitted.

Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5160, 5340, 5480,
and 5700 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5170, 5190,
5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding
to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at
the nearest NR-ARFCN corresponding to 5190, 5210, 5290, 5310, 5510, and 5530 MHz.

Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5180 and 5320
MHz, and 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5230 and 5270 MHz.
Applicable for all valid channels other than those enumerated under NOTE 2 and NOTE 3.

6.2F.3.5

A-MPR for NS_31

When "NS_31" isindicated in the cell, the A-MPR is specified in Table 6.2F.3.5-1.

6.2F.3.6

Table 6.2F.3.5-1: A-MPR for NS_31 power class 5

Pre-coding Modulation RB RB Allocation (Note 3)
Allocation
(Note 2)
Full/Partial Full (dB) Partial (dB)
DFT-s-ODFM QPSK See Table <4.0 <6.5
6.2F.2-1
16 QAM 4.0 <6.5
64 QAM <4.0 <6.5
256 QAM <5.0 <6.5
CP-OFDM QPSK <55 <6.5
16 QAM <55 <7.0
64 QAM <55 <7.0
256 QAM <7.0 <7.0

NOTE 1: Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all
RB’s in all sub-bands for wideband operation are fully allocated and all
sub-bands are transmitted. Partial allocation A-MPR applies when one
or more RB’s in one or more sub-bands are not allocated or when not all
transmitted sub-bands for wideband operation are transmitted.
Applicable for 20 MHz channels centered at the nearest NR-ARFCN
corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520,
5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5745, 5765, 5785, and
5805 MHz.

Applicable for all valid channels and bandwidths other than those
enumerated in NOTE 2.

NOTE 2:

NOTE 3:

A-MPR for NS_53

When "NS_53" isindicated in the cell, the A-MPR is specified in Table 6.2F.3.6-1.
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Table 6.2F.3.6-1: A-MPR for NS_53 power class 5

Pre-coding Modulation Channel bandwidth (Sub-band allocation) / RB Allocation
20 MHz 40 MHz 60 MHz 80 MHz
Full Partial Full Partial Full Partial Full Partial
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
DFT-s- QPSK <9.0 <120 <6.5 <85 <45 <6.5 <3.0 <55
ODFM
16 QAM <9.0 <12.0 <6.5 <8.5 <45 <6.5 <3.0 <55
64 QAM <9.0 <12.0 <6.5 <8.5 <45 <6.5 <40 <55
256 QAM <9.0 <12.0 <6.5 <8.5 <5.0 <7.0 <5.0 <55
CP-OFDM QPSK <9.0 <120 <6.5 <8.5 <45 <6.5 <4.0 <55
16 QAM <9.0 <12.0 <6.5 <8.5 <45 <6.5 <40 <55
64 QAM <9.0 <12.0 <6.5 <8.5 <55 <6.5 <55 <55
256 QAM <9.0 <12.0 <7.0 <8.5 <7.0 <7.0 <7.0 <7.0
NOTE 1: Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband
operation are fully allocated and all sub-bands are transmitted. Partial allocation A-MPR applies when one
or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are
transmitted. When not all sub-bands within the channel are transmitted, the A-MPR associated with the
channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to
the allocation type applies.

6.2F.3.7 A-MPR for NS_54
When "NS_54" isindicated in the cell, the A-MPR is specified in Table 6.2F.3.7-1.

Table 6.2F.3.7-1: A-MPR for NS_54 power class 5

Pre-coding Modulation RB RB Allocation (Note 3)
Allocation
(Note 2)
Full/Partial Full (dB) Partial (dB)
DFT-s-ODFM QPSK See Table <25 <5.0
6.2F.2-1
16 QAM <3.0 <5.0
64 QAM <35 <5.0
256 QAM <5.0 <6.0
CP-OFDM QPSK <45 <6.0
16 QAM <45 <6.0
64 QAM <55 <6.0
256 QAM 7.0 <7.0

NOTE 1: Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all
RB'’s in all sub-bands for wideband operation are fully allocated and all
sub-bands are transmitted. Partial allocation A-MPR applies when one
or more RB’s in one or more sub-bands are not allocated or when not all
transmitted sub-bands for wideband operation are transmitted.

NOTE 2: Applicable for all valid channels and bandwidths other than those
enumerated in NOTE 3.

NOTE 3: Applicable for 40 MHz channels centered at the nearest NR-ARFCN
corresponding to [5965 MHz], 60 MHz channels centered at the nearest
NR-ARFCN corresponding to [5975 and 5995 MHz], and 80 MHz
channels centered at the nearest NR-ARFCN corresponding to [5985
MHz].

6.2F.3A UE additional maximum output power reduction for CA

6.2F.3A.1  UE additional maximum output power reduction for inter-band CA

For inter-band carrier aggregation with uplink assigned to two bands, the requirementsin clause 6.2.3 apply for the NR
uplink carrier and clause 6.2F.3 for the carrier operating with shared spectrum access.
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The reguirements for configured maximum output power in clause 6.2.4 apply.

6.3

6.3.1

The minimum controlled output power of the UE is defined as the power in the channel bandwidth for al transmit

Output power dynamics

Minimum output power

bandwidth configurations (resource blocks), when the power is set to a minimum value.

The minimum output power is defined as the mean power in at least one sub-frame 1 ms. The minimum output power

shall not exceed the values specified in Table 6.3.1-1.

Table 6.3.1-1: Minimum output power

Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
5 -40 4.515
10 -40 9.375
15 -40 14.235
20 -40 19.095
25 -39 23.955
30 -38.2 28.815
40 -37 38.895
50 -36 48.615
60 -35.2 58.35
70 -34.6 68.07
80 -34 78.15
90 -33.5 88.23
100 -33 98.31

6.3.2  Transmit OFF power

Transmit OFF power is defined as the mean power in the channel bandwidth when the transmitter is OFF. The
transmitter is considered OFF when the UE is not alowed to transmit on any of its ports..

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1 ms) excluding any
transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.2-1.

Table 6.3.2-1: Transmit OFF power

Channel bandwidth Transmit OFF power Measurement bandwidth

(MHz) (dBm) (MHz)
5 -50 4.515
10 -50 9.375
15 -50 14.235
20 -50 19.095
25 -50 23.955
30 -50 28.815
40 -50 38.895
50 -50 48.615
60 -50 58.35
70 -50 68.07
80 -50 78.15
90 -50 88.23
100 -50 98.31
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6.3.3 Transmit ON/OFF time mask

6.3.3.1 General
The transmit power time mask defines the transient period(s) allowed
- between transmit OFF power as defined in subclause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

- between continuous ON-power transmissions with power change or RB hopping is applied. When a UE signalsthe
transient period capability, the transient period value (tp) can be 2, 4, or 7 usec. If no capability is signalled, the default
transient period value of 10 usec applies.In case of RB hopping, transition period is shared symmetrically when the
transient period is 10usec (tpsart Would then be equal to -5us in following figures). If the UE signals atransient period
(tp) of 2, 4 or 7usec, the transient period start position is given by tpsart in Table 6.3.3.1-1.

Table 6.3.3.1-1: tpstart Values

tp (us) tpstart (US)
2 [-0.5]
4 [-1]
7 [-2]
NOTE 1: Negative values mean that the transient period
starts before the symbol boundary

Unless otherwise stated the requirementsin clause 6.5 apply also in transient periods.
In the following clauses, following definitions apply:
- A dlot or long subslot transmission is a transmission with more than 2 symbols.

- A short subdlot transmission is a transmission with 1 or 2 symbols.

6.3.3.2 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 for each SCS. ON/OFF scenarios include: contiguous, and non-contiguous transmission,
etc

The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The
ON power is defined as the mean power over one slot excluding any transient period.

[ e

[ e —— = B
| | Start of ON power End of ON power I'“-.
| reguirement reguirement % - Startof OFF power
d o O 2 T 1|
End of OFF power ."I L | - reguirement
reguirernent [ 1\ —_—
) — .

1S . -~

ransient period

10ps<—=

ransient period

Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR1

6.3.3.3 Transmit power time mask for slot and short or long subslot boundaries

The transmit power time mask for slot and a long subslot transmission boundaries defines the transient periods allowed
between dot and long subslot PUSCH transmissions. For PUSCH-PUCCH and PUSCH-SRS transitions and
multiplexing the time masksin clause 6.3.3.7 apply.
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The transmit power time mask for slot or long subslot and short subslot transmission boundaries defines the transient
periods allowed between sot or long subslot and short subslot transmissions. The time masksin clause 6.3.3.8 apply.

The transmit power time mask for short subslot transmission boundaries defines the transient periods allowed between
short subslot transmissions. The time masks in clause 6.3.3.9 apply.

6.3.34 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 6.3.3.4-1. The measurement period for different PRACH preamble format is specified in
Table 6.3.3.4-1.

Table 6.3.3.4-1: PRACH ON power measurement period

PRACH preamble format SCS Measurement period
(kHz) (ms)
0 1.25 0.903125
1 1.25 2.284375
2 1.25 3.352604
3 5 0.903125
Al 15 0.142708
30 0.071354
A2 15 0.285417
30 0.142708
A3 15 0.428125
30 0.2140625
Bl 15 0.140365
30 0.070182
B4 15 0.83046875
30 0.415234375
Al/B1 15 0.142708 ms for first six
occasion
0.140365 ms for the last
occasion
30 0.071354 ms for first six
occasion
0.070182 ms for the last
occasion
A2/B2 15 0.285417 ms for first two
occasion

0.278385 ms for the
third occasion
30 0.142708 ms for first two
occasion
0.1391925 ms for the
third occasion
A3/B3 15 0.428125 ms for the first
occasion
0.41640625 ms for the
second occasion
30 0.2140625 ms for the
first occasion
0.208203125 ms for the
second occasion

Cco 15 0.10703125
30 0.053515625

Cc2 15 0.333333
30 0.166667

NOTE: For PRACH on PRACH occasion start from the beginning of 0.5 ms or span the boundary of
0.5 ms of the subframe, the measurement period will plus 0.032552 ys
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j Start of ON power End of ON power I
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" (-) power, . ' requirement
requirement I I | <
I I I :
| 10us <>
10ps <> Ms,

. . Transient period
Transient period

Figure 6.3.3.4-1: PRACH ON/OFF time mask

6.3.3.5 Void

6.3.3.6 SRS time mask

For SRS transmission mapped to one OFDM symbol, the ON power is defined as the mean power over the symbol
duration excluding any transient period; See Figure 6.3.3.6-1

: !
| SRSONpower ‘
End of OFF power . requirement ,  Startof OFF power
! a . . requirement
requirement I | < q
o I
10pus <—>1 10ps <=

Transient period Transient period

Figure 6.3.3.6-1: Single SRS time mask for NR UL transmission
For SRS transmission mapped to two or more OFDM symbols the ON power is defined as the mean power for each
symbol duration excluding any transient period. For consecutive SRS transmissions without power change, Figure
6.3.3.6-2 applies.

SRS SRS SRS SRS

(Ant. ‘X, other sets) (Ant. ‘x’, other sets) (Ant. ‘X', other sets) (Ant. ‘x’, other sets)

SRS ON power requirement on consecutive NR symbols

End of OFF power !
requirement

<
®
i
O |
|

10ps <=1 10ps I<=>1
Transient period Transient period

Figure 6.3.3.6-2: Consecutive SRS time mask for the case when no power change is required with
SRS usage other than antenna switching.

When power change between consecutive SRS transmissionsis required, then Figure 6.3.3.6-3 and Figure 6.3.3.6-4
apply.
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Figure 6.3.3.6-3: Consecutive SRS time mask for the case when power change is required and when
15 kHz and 30 kHz SCS is used in FR1 with SRS usage other than antenna switching.
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Figure 6.3.3.6-4: Consecutive SRS time mask for the case when power change is required and when
60 kHz SCS is used in FR1, when the transient period is 10 us
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Figure 6.3.3.6-5: FR1 Time mask for 15 kHz and 30 kHz SCS for the case when consecutive SRS
switching usage is between antenna switching & other sets

where "other sets' belongsto a"usage set" other than the set for antenna switching. The usage sets for SRS switching
are defined in clause 6.2.1 of TS 38.214 [10].

NOTE: Guard period of one symbol is defined between two SRS resources of an SRS resource set for antenna
switching for 15kHz, 30kHz and 60kHz SCSin Table 6.2.1.2-1 of TS 38.214 [10].

The above transient period applies to al the transmit CCsin CA with the CC sounding SRS. UE RF requirements do
not apply during thistransient period.

6.3.3.7 PUSCH-PUCCH and PUSCH-SRS time masks

The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an
adjacent PUSCH/PUCCH symbol and subsequent UL transmissions. The time masks apply for all types of frame
structures and their allowed PUCCH/PUSCH/SRS transmissions unless otherwise stated.
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Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both
before and after SRS, when sounded on the same antenna (Ant 'x")
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Figure 6.3.3.7-2: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both
before and after SRS, when sounded on a different antenna (Ant 'x' and Ant 'y' are different antenna
ports)
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Figure 6.3.3.7-3: Consecutive long subslot transmission and long subslot transmission time mask

Thistransient period of 15 psec applies before and after SRS transmission to all the transmit CCsin CA with the CC
sounding SRS. UE RF requirements do not apply during this transient period.

When there is no transmission preceding SRS transmission or succeeding SRS transmission, then the same time mask
applies as shown in Figure 6.3.3.7-1.
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6.3.3.8 Transmit power time mask for consecutive slot or long subslot transmission
and short subslot transmission boundaries

The transmit power time mask for consecutive slot or long subslot transmission and short slot transmission boundaries
defines the transient periods allowed between such transmissions.

Long subslot N Short subslot N+1 Long subslot N+2

, I
I I [ I
I I I
End of power | Start of power End of power | | Start of power
o g I L
I I ] !
L LA S
Transient period Transient period

Figure 6.3.3.8-1: Consecutive slot or long subslot transmission and short subslot transmission time
mask

6.3.3.9 Transmit power time mask for consecutive short subslot transmissions boundaries

The transmit power time mask for consecutive short subslot transmission boundaries defines the transient periods
allowed between short subdlot transmissions.

The transient period shall be equally shared as shown on Figure 6.3.3.9-2.

Figure 6.3.3.9-1: Void
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Figure 6.3.3.9-2: Consecutive short subslot transmissions time mask

17.86ps

“ >
ON power ON power
requirement 10ps requirement 10ps

— » . Transientperiod <« » | Transient period Start of OFF power

I

.

| ; p

I will be taken will be taken requirement
—

[

|

End of OFF power
requirement inthe ‘ inthe
blanked symbol blanked symbol

10ps -
Transient period

Figure 6.3.3.9-3: Consecutive short subslot (1 symbol gap) time mask for the case when transient
period is required on both sides of the symbol and when 60 kHz SCS is used in FR1, when the
transient period is 10 ps.

6.3.4 Power control

6.34.1 General

The requirements on power control accuracy apply under normal conditions.

6.3.4.2 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 (1 ms) at the start of a contiguous transmission or hon-contiguous transmission with a transmission gap
larger than 20 ms. The tolerance includes the channel estimation error.

The minimum requirement specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output
power as specified in clause 6.3.1 and the maximum output power as specified in clause 6.2.1.

Table 6.3.4.2-1: Absolute power tolerance

Conditions Tolerance
Normal +9.0dB
6.3.4.3 Relative power tolerance

The relative power tolerance is the ability of the UE transmitter to set its output power in atarget sub-frame (1 ms)
relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between
these sub-framesis less than or equal to 20 ms.
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The minimum requirements specified in Table 6.3.4.3-1 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 clause 6.3.1 and the measured Pymax
as defined in clause 6.2.1.

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 clauses 6.3.1 and 6.2.1, respectively.
For those exceptions, the power tolerance limit isamaximum of £ 6.0 dB in Table 6.3.4.3-1.

Table 6.3.4.3-1: Relative power tolerance

Power step AP All combinations | All combinations of PRACH (dB)
(Up or down) of PUSCH and PUSCH/PUCCH and
(dB) PUCCH SRS transitions
transitions (dB) between sub-
frames (dB)

AP <2 + 2.0 (NOTE) +25 +2.0
2<sAP<3 +25 +35 +25
3<AP<4 +3.0 +45 +3.0
4<AP<10 +35 +55 +35
10sAP <15 +4.0 +7.0 +4.0

15 < AP +5.0 +8.0 +5.0

NOTE: 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 a power
step AP =<1 dB, the relative power tolerance for transmission is + 0.7 dB.

6.3.4.4 Aggregate power tolerance

The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms)
during non-contiguous transmissions within 21 msin response to 0 dB commands with respect to the first UE
transmission and all other power control parameters as specified in TS 38.213 [8] kept constant.

The minimum reguirement specified in Table 6.3.4.4-1 apply in the power range bounded by the minimum output
power as specified in clause 6.3.1 and the maximum output power as specified in clause 6.2.2.

Table 6.3.4.4-1: Aggregate power tolerance

TPC command UL channel Aggregate power tolerance within 21 ms
0dB PUCCH +2.5dB
0dB PUSCH +3.5dB

6.3A  Output power dynamics for CA

6.3A.1 Minimum output power for CA

6.3A.1.1 Minimum output power for intra-band contiguous CA

For intra-band contiguous carrier aggregation, the minimum output power is defined per carrier and the requirement is
specified in clause 6.3.1.

6.3A.1.2 Minimum output power for intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation, the minimum output power is defined per carrier and the
requirement is specified in clause 6.3.1.
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6.3A.1.3 Minimum output power for inter-band CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the minimum output power
requirementsin clause 6.3.1 apply.

For inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the minimum output
power requirements in subclause 6.3A.1.1apply for those carriers.

For inter-band carrier aggregation with uplink assigned to two NR bands, the minimum output power is defined per
carrier and the requirement is specified in clause 6.3.1.

6.3A.1.4 Void

6.3A.2 Transmit OFF power for CA

6.3A.2.1 Transmit OFF power for intra-band contiguous CA

For intra-band contiguous carrier aggregation, the transmit OFF power specified in clause 6.3.2.1 is applicable for each
component carrier when the transmitter is OFF on all component carriers. The transmitter is considered to be OFF when
the UE is not allowed to transmit on any of its ports.

6.3A.2.2 Transmit OFF power for intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation, the transmit OFF power specified in clause 6.3.2.1 is applicable for
each component carrier when the transmitter is OFF on al component carriers. The transmitter is considered to be OFF
when the UE is not alowed to transmit on any of its ports.

6.3A.2.3 Transmit OFF power for inter-band CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmit OFF power
requirements in subclause 6.3.2 apply.

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the transmit OFF power
requirements in subclause 6.3A.2.1 apply for those carriers.

For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit OFF power specified in clause
6.3.2.1 is applicable for each component carrier when the transmitter is OFF on all component carriers. The transmitter
is considered to be OFF when the UE is not allowed to transmit on any of its ports.

6.3A.2.4 Void
6.3A.3 Transmit ON/OFF time mask for CA

6.3A.3.1 Transmit ON/OFF time mask for intra-band contiguous CA

For sintra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in clause 6.3.3.1
is applicable for each component carrier during the ON power period and the transient periods. The OFF period as
specified in clause 6.3.3.1 shall only be applicable for each component carrier when all the component carriers are OFF.

6.3A.3.2 Transmit ON/OFF time mask for intra-band non-contiguous CA

For sintra-band non-contiguous carrier aggregation, the general output power ON/OFF time mask specified in clause
6.3.3.1 isapplicable for each component carrier during the ON power period and the transient periods. The OFF period
as specified in clause 6.3.3.1 shall only be applicable for each component carrier when al the component carriers are
OFF.
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6.3A.3.3 Transmit ON/OFF time mask for inter-band CA

6.3A.3.3.1 General

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmit ON/OFF time mask
requirements in subclause 6.3.3 apply.

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the transmit ON/OFF time
mask requirements in subclause 6.3A.3.1 apply for those carriers.

For inter-band carrier aggregation with uplink assigned to two NR bands, the general output power ON/OFF time mask
specified in clause 6.3.3.1 is applicable for each component carrier during the ON power period and the transient
periods. The OFF period as specified in clause 6.3.3.1 shall only be applicable for each component carrier when all the
component carriers are OFF.

6.3A.3.3.2 Time mask for switching between two uplink carriers

In addition to the requirementsin 6.3A.3.3.1 and the maximum output power requirement specified in Table 6.2A.1.3-1
with uplink assigned to two NR bands, the switching time mask specified in this sub-clause is applicable for an uplink
band pair of ainter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, and is only
applicable for uplink switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 [10], where NR UL carrier 1is
capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors with 3dB
boosting on the maximum output power when the capability uplinkTxSwitching-PowerBoosting is present and the |IE
uplinkTxSwitchingPower Boosting is enabled, and the two uplink carriers are in different bands with different carrier
frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-layer
transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank adaptation,
i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port
shall be supported on NR UL carrier 2.

The switching periods described in Figure 6.3A.3.3.2-1a and Figure 6.3A.3.3.2-1b are located in either NR carrier 1 or
carrier 2 asindicated in RRC signalling uplinkTxSwitchingPeriodLocation [7], and the length of uplink switching
period X isless than the value indicated by UE capability uplinkTxSwitchingPeriod.

NR slot/subslot on carrier 1 NR slot/subslot on carrier 2 NR slot/subslot on carrier 1
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: i «—p!
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Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 1
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Figure 6.3A.3.3.2-1b: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 2
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The requirements apply for the case of co-located and synchronized network deployment for the two uplink carriers.

The requirements apply for the case of single TAG for the two uplink carriers, i.e., the same uplink timing for the two
carriers as described in clause 4.2 of TS 38.213 [§].

6.3A.3.4 Void

6.3A.4 Power control for CA

6.3A4.1 Power control for intra-band contiguous CA

6.3A4.1.1 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. The requirement can be tested by time aligning any transmission gaps on
the component carriers.

6.3A4.11.1 Minimum requirements

For intra-band contiguous carrier aggregation the absol ute power control tolerance per component carrier isgivenin
Table6.3.4.2-1.

6.3A.4.1.2 Relative power tolerance

6.3A4.1.2.1 Minimum requirements

For intra-band contiguous carrier aggregation, the requirements apply when the power of the target and reference sub-
frames on each component carrier exceed the minimum output power as defined in clause 6.3A.1 and the total power is
limited by Pumax as defined in clause 6.2A.4. 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 all possible combinations of PUSCH and PUCCH transitions per component carrier, the corresponding
requirements given in Table 6.3.4.3-1;

b) for SRS transitions on each component carrier, the requirements for combinations of PUSCH/PUCCH and SRS
transitions given in Table 6.3.4.2-1 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 6.3.4.3-1 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.

6.3A.4.1.3 Aggregate power control tolerance

For intra-band contiguous carrier aggregation, the aggregate power tolerance per component carrier isgiven in Table
6.3.4.4-1. 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.

6.3A.4.2 Power control for intra-band non-contiguous CA

6.3A.4.2.1 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. The reguirement can be tested by time aligning any transmission gaps on
the component carriers.
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6.3A4.21.1 Minimum requirements

For intra-band non-contiguous carrier aggregation the absol ute power control tolerance per component carrier is given
inTable 6.3.4.2-1.

6.3A.4.2.2 Relative power tolerance

6.3A.4.2.2.1 Minimum requirements

For intra-band non-contiguous carrier aggregation, the regquirements apply when the power of the target and reference
sub-frames on each component carrier exceed the minimum output power as defined in subclause 6.3A.1 and the total
power islimited by Pumax as defined in subclause 6.2A.4. 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 carriers in the reference sub-frame:

a) for al possible combinations of PUSCH and PUCCH transitions per component carrier, the corresponding
requirements given in Table 6.3.4.3-1;

b) for SRS transitions on each component carrier, the requirements for combinations of PUSCH/PUCCH and SRS
transitions given in Table 6.3.4.3-1 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 6.3.4.3-1for 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.

6.3A.4.2.3 Aggregate power control tolerance

For intra-band non-contiguous carrier aggregation, the aggregate power tolerance per component carrier isgivenin
Table 6.3.4.4-1. 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.

6.3A.4.3 Power control for inter-band CA

No requirements unique to CA operation are defined.

6.3A.4.4 Void

6.3B Output power dynamics for NR-DC

For inter-band NR-DC with one uplink carrier assigned per NR band, the output power dynamics for the corresponding
inter-band CA configuration as specified in subclause 6.3A applies.

6.3C Output power dynamics for SUL
6.3C.1 Void
6.3C.2 Void

6.3C.3 Transmit ON/OFF time mask for SUL

6.3C.3.1 Time mask for switching between two uplink carriers

The switching time mask specified in this sub-clause is applicable for an uplink band pair of a SUL configuration when
the capability uplinkTxSwitchingPeriod is present, is only applicable for uplink switching mechanisms specified in sub-
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clause 6.1.6 of TS 38.214 [10], where NR SUL carrier 1 is capable of one transmit antenna connector and NR UL
carrier 2 is capable of two transmit antenna connectors, and the two uplink carriers arein different bands with different
carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-
layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank
adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1
antenna port shall be supported on NR UL carrier 2.

The switching periods described in Figure 6.3C.3.1-1aand Figure 6.3C.3.1-1b are located in either NR carrier 1 or
carrier 2 asindicated in RRC signalling uplinkTxSwitchingPeriodLocation [7], and the length of uplink switching
period X isless than the value indicated by UE capability uplinkTxSwitchingPeriod.

NR slot/subslot on carrier 1 NR slot/subslot on carrier 2 NR slot/subslot on carrier 1

! - L 1
- (I (T T

_t | | : ON power ONpower 1 I :

. 1 requirements requirements_ 1 —
ON power requiremeft ! 1! ‘q— q—’l 1 I ON power requirement
1| KP: i iy I :
:<’| 10ps trI'ansiqn( period 10 ps transignt period l"l .
10 ps transient period | ! o 10 psgransient period
f 1 !
Switching period, Switching period,
X us X ps

Figure 6.3C.3.1-1a: Time mask for switching between SUL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 1

NR slot/subslot on carrier 1 NR slot/subslot on carrier 2 NR slot/subslot on carrier 1

] 1 1
1 1 P
—>! I | : ON power . ON power : ! | ON power requirement

ON power requirement || I he==ts (DRSS !

k’l |<>I il 10 s thansignt period

i1 10ps ‘h"Si‘%"t period 10 ps trpnsidnt period 1 1

10 ps transient period 1 1 1
- ' - .
Switching period, Switching period,
X ps Xus

Figure 6.3C.3.1-1b: Time mask for switching between SUL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 2

The requirements apply for the case of co-located and synchronized network deployment for the two uplink carriers.

The requirements apply for the case of single TAG for the two uplink carriers, i.e., the same uplink timing for the two
carriers as described in clause 4.2 of TS 38.213 [§].

6.3D  Output power dynamics for UL MIMO

6.3D.1 Minimum output power for UL MIMO

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 from both transmit connector in one sub-frame (1 ms). The minimum output
power shall not exceed the values specified in Table 6.3.1-1.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.3.1 apply.

6.3D.2 Transmit OFF power for UL MIMO

The transmit OFF power is defined as the mean power at each transmit antenna connector in aduration of at least one
sub-frame (1 ms) excluding any transient periods.
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The transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 6.3.2- 1.

6.3D.3 Transmit ON/OFF time mask for UL MIMO

For UE supporting UL MIMO, the ON/OFF time mask requirementsin clause 6.3.3 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 clause 6.3.3.1 apply to each transmit antenna connector. The regquirements shall be met
with the UL MIMO configurations described in clause 6.2D.1.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.3.3 apply.

6.3D.4 Power control for UL MIMO

For UE supporting UL MIMO, the power control tolerance applies to the sum of output powers from both transmit
antenna connector.

The power control requirements specified in clause 6.3.4 apply to UE with two transmit antenna connectorsin closed-
loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in clause
6.2D.1.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirements in clause 6.3.4 apply.

6.3E  Output power dynamics for V2X

6.3E.1 Minimum output power for V2X

6.3E.1.1 General

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bandsin Table 5.2E.1-1, the minimum output power is specified in Table 6.3E.1.1-1. The minimum output
power is defined as the mean power in at least one sub-frame 1 ms.

Table 6.3E.1.1-1: Minimum output power

Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
10 -30 9.375
20 -30 19.095
30 -28.2 28.815
40 -27 38.895

For NR V2X UE with two transmit antenna connectors, the minimum output power is defined as the sum of the mean
power at each transmit connector in one sub-frame (1 ms). The minimum output power shall not exceed the values
specified for single carrier.

If the UE transmits on one antenna connector at atime, the requirements specified for single carrier shall apply to the
active antenna connector.

6.3E.1.2 Minimum output power for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 6.3.1 shall apply for the uplink

in licensed band and the requirements specified in clause 6.3E.1 shall apply for the sidelink in licensed band or Band
n47.
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6.3E.2 Transmit OFF power for V2X

6.3E.2.1 General

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bandsin Table 5.2E.1-1, the requirements specified in clause 6.3E.2.1 apply.

Table 6.3E.2.1-1: Transmit OFF power

Channel bandwidth Transmit OFF power Measurement bandwidth
(MHz) (dBm) (MHz)
10 -50 9.375
20 -50 19.095
30 -50 28.815
40 -50 38.895

For NR V2X UE supporting SL MIMO, the transmit OFF power at each transmit antenna connector shall not exceed
the values specified in Table 6.3E.2.1-1 for single carrier. Transmit off power is defined as the mean power in at least
one sub-frame 1 ms.

6.3E.2.2 Transmit OFF power for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 6.3.2 shall apply for the uplink

in licensed band and the requirements specified in clause 6.3E.2 shall apply for the sidelink in licensed band or Band
n47.

6.3E.3 Transmit ON/OFF time mask for V2X

6.3E.3.1

For NR V2X UE, additional requirements on ON/OFF time masks for V2X physical channels and signals are specified
in this clause.

General

6.3E.3.2 General time mask

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 PSCCH, and PSSCH transmissionsin a slot wherein the last symbol is punctured to
create aguard period.

Ng Slot N, Slot (incl. transmission gap) N,, Slot

| Startof N, power

i ‘ i

i i [

1 1

1 " 1 1

1 End of N+1 power 1

o : I

b — T [
1

' | H i OFFpower |

1 1 1, requirement

o) e 1

10ps us

sl <> |

Transient period Transient period

Figure 6.3E.3.2-1: General PSCCH/PSSCH time mask for NR V2X UE
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6.3E.3.3 S-SSB time mask

The S-PSS/S-SSS/PSBCH time mask for NR V2X UE defines the observation period between transmit OFF and ON S
PSS power and between transmit ON PSBCH and OFF power in a slot wherein the last symbol is punctured to create a
guard period.

N; Slot S-PSS S-PSS 5-555 $-555 N,; Slot
[ [ ] : : L]
i E Start of N, N,, Slot W .
P Power 5-5SB = End of N,, Power | i i
: = PSBCH 1 1
> e _—
Endof OFF| | EoLy
Power Requirement | = ! ! Start of OFF power
i 1 ! ! Requirement
1 1 1 1 ]
o TR ]
10us <1 0us || :
Transient period Transient period

Figure 6.3E.3.3-1: S-SSB time mask for NR V2X UE

For NR V2X UE supporting SL MIMO, the ON/OFF time mask requirements apply at each transmit antenna connector.

For UE with two transmit antenna connectors, the general ON/OFF time mask requirements specified in subclause
6.3E.3 apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations
described in subclause 6.2D.1.

If the UE transmits on one antenna connector at atime, the general ON/OFF time mask requirements apply to the active
antenna connector.

6.3E.3.4 Transmit ON/OFF time mask for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 6.3.3 shall apply for the uplink
in licensed band and the requirements specified in clause 6.3E.3 shall apply for the sidelink in licensed band or Band
n47.

6.3E.4 Power control for V2X

6.3E.4.1 General

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bandsin Table 5.2E.1-1, the following requirements are applied for NR V2X sidelink transmission.

For NR V2X UE supporting SL MIMO, the power control tolerance for single carrier shall apply to the sum of output
power at each transmit antenna connector.

If the UE transmits on one antenna connector at atime, the requirements for single carrier shall apply to the active
antenna connector.

6.3E.4.2 Absolute power tolerance

The requirementsin clause 6.3.4.2 shall apply for NR V2X transmission.

6.3E.4.3 Power control for V2X con-current operation
For the inter-band con-current NR V22X operation, the requirements specified in clause 6.3.4 shall apply for the uplink

in licensed band and the requirements specified in clause 6.3E.4 shall apply for the sidelink in licensed band or Band
n47.
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6.3F  Output power dynamics for shared spectrum channel
access

6.3F.1 Minimum output power

The requirements for minimum output power in clause 6.3.1 apply.

6.3F.2 Transmit OFF power

The requirements for Transmit OFF power in clause 6.3.2 apply.

6.3F.3 Transmit ON/OFF time mask

6.3F.3.1 General

The transmit power time mask defines the transient period(s) allowed between transmit OFF power as defined in clause
6.3F.2 and transmit ON power symbols (transmit ON/OFF). The transmit power ON/OFF time mask specified in
clause 6.3F.3.2 supercedes the ON/OFF masks specified in clause 6.3.3; however, between continuous ON-power
transmissions the requirements in clause 6.3.3 apply. Unless otherwise stated the requirementsin clause 6.5F apply also
in transient periods.

6.3F.3.2 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 for each SCS asillustrated below in Figure 6.3F.3.2-1. ON/OFF scenarios include:
contiguous, and non-contiguous transmission, etc.

The OFF power measurement period is defined in aduration of at least one slot excluding any transient periods. The
ON power is defined as the mean power over the duration of at least one slot excluding any transient period and non-
transmitted symbols. The leading transient period starts 5us before the beginning of the first symbol of transmission
and extends 10us into the transmission including the CP extension if applicable. Thetrailing transient period starts Sus
before the end of transmssion and extends 5us beyond the end of transmission.

[ CP-E Start of transmission End of transmission
1
| 1

Start of ON power End of ON power

End of OFF power
requirement

_/\,.L_ * The OFF power requirements does not

. apply for DTX and measurement gaps
<>110ps Sks &) ¥
Transient period Transient period

Start of OFF power
requirement

—

Figure 6.3F.3.2-1: General ON/OFF time mask for shared spectrum channel access

6.3F.3A General ON/OFF mask for CA

6.3F.3A.1 General ON/OFF mask for inter-band CA

For inter-band carrier aggregation with uplink assigned to two bands, the general output power ON/OFF time mask
specified in clause 6.3.3.1 is applicable for the NR uplink carrier while the general output power ON/OFF time mask
specified in clause 6.3F.3 is applicable for the carrier operating with shared spectrum access. The OFF period as
specified in clause 6.3.3.1 and clause 6.3F.3 shall only be applicable for each component carrier when all the
component carriers are OFF.
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6.3F.4 Power control

6.3F.4.1 General

The requirements on power control accuracy apply under normal conditions.

6.3F.4.2 Absolute power tolerance

The absolute power tolerance requirements of clause 6.3.4.2 apply at the start of a contiguous transmission or non-
contiguous transmission with atransmission gap larger than 40 ms.

6.3F.4.3 Relative power tolerance

The relative power tolerace requirements of clause 6.3.4.3 apply if the transmission gap between the target sub-frame
and the reference sub-frame is less than or equal to 40 ms.

6.3F.4.4 Aggregate power tolerance

The aggregate power tolerance requirements of clause 6.3.4.4 apply during non-contiguous transmissions within 41ms
with respect to the first UE transmission.

6.4 Transmit signal quality

6.4.1 Frequency error

The UE basic measurement interval of modulated carrier frequency is 1 UL sot. The mean value of basic measurements
of UE modulated carrier frequency shall be accurate to within + 0.1 PPM observed over a period of 1 ms of cumulated
measurement intervals compared to the carrier frequency received from the NR Node B.

6.4.2 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
- In-band emissions for the non-allocated RB
All the parameters defined in clause 6.4.2 are defined using the measurement methodology specified in Annex F.

In case the parameter 3300 or 3301 is reported from UE viathe parameter txDirectCurrentLocation in
UplinkTxDirectCurrentList |E (asdefined in TS 38.331[7]), carrier leakage measurement requirement in clause 6.4.2.2
and 6.4.2.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted
during the calculation of transmit modulation quality.

6.4.2.1 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 waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum
flatness requirement specified in clause 6.4.2.4. For DFT-ss=OFDM waveforms, the EVM result is defined after the
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front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power
expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT 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 one slotfor
PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contains an
allowable power transient in the measurement interval, as defined in clause 6.3.3.

The RM S average of the basic EVM measurements over 10 subframes for the average EVM case, and over 60
subframes for the reference signal EVM case, for the different modul ation schemes shall not exceed the values specified
in Table 6.4.2.1-1 for the parameters defined in Table 6.4.2.1-2. For EVM eva uation purposes, all 13 PRACH preamble
formats and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modul ated..

Table 6.4.2.1-1: Requirements for Error Vector Magnitude

Parameter Unit Average EVM Level
Pi/2-BPSK % 30
QPSK % 17.5
16 QAM % 12.5
64 QAM % 8
256 QAM % 35

Table 6.4.2.1-2: Parameters for Error Vector Magnitude

Parameter Unit Level
UE Output Power dBm > Table 6.3.1-1
UE Output Power for 256 QAM dBm > Table 6.3.1-1 + 10 dB
Operating conditions Normal conditions

6.4.2.1a Error Vector Magnitude including symbols with transient period

In6.4.2.1, EVM has been defined by excluding the symbols which have a transient period. In this section, measurement
interval isdefined for the symbolswith atransient period to include these symbolsin the RM S average EVM computation
when the UE reports a transient period capability other than the default. Before calculating the EVM, the measured
waveform is corrected for sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from
the measured waveform before calculating the EVM. The symbols with transient period should not be used for
equalization. Only CP-OFDM waveform is used for conformance testing.”

In the case of PUSCH or PUCCH transmissions when the mean power, modulation or RB allocation across slot or subslot
boundaries is expected to change the EVM result over the symbols where the transient occurs is cal culated according to
Table6.4.2.1a-1.

Table 6.4.2.1a-1: EVM definition for reported transient period

Reported transient L 4
capability (us) EVM definition tpstart (US) SCS
) EVMgpier = max(EVM, o, EVI,) [-0.5] 13?(')‘|':sz‘gr
EVMbefO‘r‘e = maX(EVMl, EVMh,tp)
4 EVMgfter = max(EVM, p, EVMy) [-1] 15kHz
EVMperore = max(EVMl,EVMh_tp)
; EVMgfter = min(EVM, ¢, EVMy) [-2] 15kHz
EVMperore = max(EVMl,EVMh_tp)

NOTE 1: EVM, , EVMy, EVM; ;p,and EVM,, ,, are defined in Annex F

NOTE 2.  EVMfer is the EVM for a symbol right after a transition; EV M,y is the EVM for a symbol
right before a transition

NOTE 3: tpstart denotes the start position of the EVM exclusion window as shown in Annex F.4

NOTE 4: SCS denotes the SCS that can be used in the conformance test
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Reported transient 4
capability (us) tpstart (HS) SCS
NOTE 5: 30kHz shall be used in the conformance test unless the UE signals in
supportedSubCarrier SpacingUL in FeatureSetPerCC that it only supports 15kHz in the corresponding
band

EVM definition

The RMS average of the basic EVM measurements over [108] subframes for the symbols where the transient occurs for
the different modulation schemes shall not exceed the values specified in Table 6.4.2.1a-2 for the parameters defined in
Table6.4.2.1a-3. Thisrequirement can be verified with 64 QAM and 256 QAM modulation.

Table 6.4.2.1a-2: Requirements for Error Vector Magnitude

Parameter Unit Average EVM Level
64 QAM % [10]
256 QAM % [8]

Table 6.4.2.1a-3: Parameters for Error Vector Magnitude

Parameter Unit Level
UE Output Power dBm > Table 6.3.1-1
UE Output Power for 256 QAM dBm > Table 6.3.1-1 + 10 dB
Operating conditions Normal conditions

6.4.2.2 Carrier leakage

Carrier leakage is an additive sinusoid waveform whose frequency is the same as the modul ated waveform carrier
frequency. The measurement interval is one dot in the time domain.

In the case that uplink sharing, the carrier leakage may have 7.5 kHz shift with the carrier frequency.

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 val ues specified in Table 6.4.2.2-1.

Table 6.4.2.2-1: Requirements for Carrier Leakage

Parameter Relative Limit (dBc)
Output power > 10 dBm -28

0 dBm = Output power < 10 dBm -25
-30 dBm < Output power < 0 dBm -20
-40 dBm < Output power < -30 dBm -10

6.4.2.3 In-band emissions

Thein-band emission is defined as the average emission across 12 sub-carriers and as a function of the RB offset from
the edge of the allocated 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; however, the minimum
requirement applies when the in-band emission measurement is averaged over 10 sub-frames. When the PUSCH or
PUCCH transmission dlot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is
reduced by one or more symbols, accordingly.

The average of the basic in-band emission measurement over 10 sub-frames shall not exceed the val ues specified in
Table6.4.2.3-1.
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Table 6.4.2.3-1: Requirements for in-band emissions

Parameter Unit Limit (NOTE 1) Applicable
description Frequencies
General dB max { —25-10-109 1, (N gg / Lerg ), Any non-allocated
20 109 10 EVM —3-5 (A g |~ 1)/ Lo (NOTE 2)
— 57 dBm +10l0g ,, (SCS /15kHz )— Prg |
1Q Image dB -28 Image frequencies when output power > 10 dBm Image
frequencies
(NOTES 2, 3)
-25 Image frequencies when output power < 10 dBm
Carrier dBc -28 Output power > 10 dBm Carrier leakage
leakage frequency
(NOTES 4, 5)
-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 P - 30 dB and the power sum of all limit values

(General, IQ Image or Carrier leakage) that apply. Py 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 pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power
in one non-allocated RB to the measured power in the allocated RB with highest PSD.

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 carrier leakage frequency, 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 depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed either in the RB containing the carrier leakage
frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any
allocated RB.

NOTE 6: Lcrsis the Transmission Bandwidth (see clause 5.3).

NOTE 7: Ngs is the Transmission Bandwidth Configuration (see clause 5.3).

NOTE 8: EVM is the limit specified in Table 6.4.2.1-1 for the modulation format used in the allocated RBs.

NOTE 9: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

Ars = 1 or 4rs = -1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10: Pgg is an average of the transmitted power over 10 sub-frames normalized by the number of allocated

RBs, measured in dBm.
NOTE 11: For almost contiguous allocations defined in clause 6.2.2, Lcrs = NRrs_alloc + NRe_gap With no in-gap emission
requirement.

6.4.2.4 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 isthe same as for EVM.

The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink
allocation shall not exceed the maximum ripple specified in Table 6.4.2.4-1 for normal conditions. For uplink
allocations 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 6.4.2.4-1).

The EVM equalizer spectral flatness shall not exceed the values specified in Table 6.4.2.4-2 for extreme conditions. For
uplink allocations contained within both Range 1 and Range 2, the coefficients eval uated within each of these frequency
ranges shall meet the corresponding ripple reguirement 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 6 dB,
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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 6.4.2.4-1).

Table 6.4.2.4-1: Requirements for EVM equalizer spectrum flatness (normal conditions)

Frequency range Maximum ripple (dB)
FuL_meas — FuL_Low2 3 MHz and FuL_nigh — FuL_meas 2 3 MHz 4 (p-p)
(Range 1)
FuL_meas — FuL_tow< 3 MHz or FuL_High — 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 righ refer to each NR frequency band specified in Table 5.2-1

Table 6.4.2.4-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)

Frequency range Maximum Ripple (dB)
FuL_meas— FuL_Low2= 5 MHz and FuL_High — FuL_meas 2 5 MHz 4 (p-p)
(Range 1)
FuL_meas — FuL_Low < 5 MHz or FuL_nigh — FuL_meas < 5 MHz
(Range 2) 12 (p-p)
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 NR frequency band specified in Table 5.2-1

“
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»
>
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Figure 6.4.2.4-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of
the coefficients indicated (the ETC minimum requirement are within brackets).

6.4.2.4.1 Requirements for Pi/2 BPSK modulation

These requirements apply if the IE powerBoostPi2BPK is set to 1 for power class 3 capable UE operating in TDD
bands n40, n41, n77, n78 and n79 with Pi/2 BPSK modulation and UE indicates support for UE capability

power Boosting-pi2BPSK and 40 % or less dotsin radio frame are used for UL transmission. These requirements also
apply if the IE dmrs-UplinkTransformPrecoding-r16 is configured and UE indicates support for UE capability
lowPAPR-DMRS-PUSCHwithPrecoding-r16. Otherwise the requirements for EVM equalizer spectrum flatness defined
in clause 6.4.2.4 apply.

The EVM equalizer coefficients across the allocated uplink block shall be modified to fit inside the mask specified in
Table 6.4.2.4.1-1 for normal conditions, prior to the calculation of EVM. The limiting mask shall be placed to minimize
the change in equalizer coefficientsin a sum of squares sense.
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Table 6.4.2.4.1-1: Mask for EVM equalizer coefficients for Pi/2 BPSK, normal conditions

Frequency range Parameter Maximum ripple (dB)
|FUL_Meas - Fcenterl < X MHz X1 6 (p-p)
(Range 1)
|FuL_meas — Fcenter| > X MHz X2 14 (p-p)
(Range 2)

NOTE 1: FuL_weas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2: Fcenter refers to the center frequency of an allocated block of PRBs

NOTE 3: X, in MHz, is equal to 25% of the bandwidth of the PRB allocation

NOTE 4: See Figure 6.4.2.4.1-1 for description of X1, X2

| Yt 00
V0
X2
X1
77707 Z
Range 1 Range 2
» |FuL_meas — F_center|
0 X

Figure 6.4.2.4.1-1: The limits for EVM equalizer spectral flathess with the maximum allowed variation.

For Pi/2 BPSK modulation the UE shall be allowed to employ spectral shaping and the shaping filter shall be restricted
s0 that the impul se response of the shaping filter itself shall meet

| &(t,0) | > |&(t,7)| Vvr#0
20l0guo | &(t,7) | <-15dB 1<7<M -1,

where| &(t, 7) | =IDFT{ | &(t,f) | €2}, f isthe frequency of the M alocated subcarriers, &(t,f) and o(t,f) are the
amplitude and phase response.

0 dB reference is defined as 20loguo | &(t,0) | .

6.4A  Transmit signal quality for CA

6.4A.1 Frequency error for CA

6.4A.1.1 Frequency error for intra-band contiguous CA
For intra-band contiguous carrier aggregation the UE modulated 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 in the corresponding band

6.4A.1.2 Frequency error for intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation the requirementsin Section 6.4.1 applies per component carrier.

6.4A.1.3 Frequency error for inter-band CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the frequency error requirementsin
subclause 6.4.1 apply.
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For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the frequency error
requirements in subclause 6.4A.1.1 apply for those carriers.

For inter-band carrier aggregation with uplink assigned to two NR bands, the frequency error requirements defined in
clause 6.4.1 shall apply on each component carrier with all component carriers active.

6.4A.1.4  Void
6.4A.2 Transmit modulation quality for CA

6.4A.2.1 Transmit modulation quality for intra-band contiguous CA
For intra-band contiguous carrier aggregation, the requirementsin clauses 6.4A.2.1.1, 6.4A.2.1.2 applies.

The requirementsin this clause apply with PCC and SCC in the UL configured and activated: PCC with PRB allocation
and SCC without PRB allocation and without CS| reporting and SRS configured.

In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation |E (as defined in TS 38.331 [13)]),
carrier leakage measurement regquirement in clause 6.4A.2.4.2 shall be waived, and the RF correction with regard to the
carrier leakage and |Q image shall be omitted during the calculation of transmit modulation quality.

6.4A.2.1.1 Error Vector Magnitude

For the intra-band 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-clause 6.4.2.1.

When a single component carrier is configured Table 6.4.2.1-1 apply.

The EVM requirements are according to Table 6.4A.2.1.1-1 if CA isconfigured in uplink with the parameters defined
inTable 6.4.2.1-2.

Table 6.4A.2.1.1-1: Minimum requirements for Error Vector Magnitude

Parameter Unit Average EVM Level per

cC

Pi/2-BPSK % 30

QPSK % 17.5

16 QAM % 125

64 QAM % 8

256 QAM % 35

6.4A.2.1.2 In-band emissions

For intra-band contiguous carrier aggregation, the requirementsin Table 6.4A.2.1.2-1 and 6.4A.2.1.2-2 apply within the
aggregated transmission bandwidth configuration with both component carrier (s) active and one single contiguous PRB

allocation of bandwidth L, at the edge of the aggregated transmission bandwidth configuration.
Theinband emission is defined as the interference falling into the non allocated resource blocks for al component

carriers. The measurement method for the inband emissions in the component carrier with PRB allocation is specified in
annex F.3. For anon alocated component carrier a spectral measurement is specified.
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Table 6.4A.2.1.2-1: Minimum requirements for in-band emissions (allocated component carrier)

Parameter Unit Limit Applicable Frequencies
General dB max { —25-10-109 1, (N gg / Lerg ), Any non-allocated (NOTE 2)

20109, EVM =3-5-(|A g |-1)/ Legs
— 57 dBm +10l0g ,, (SCS /15kHz )— Prg |

1Q Image dB -28 Output power > 10 dBm Image frequencies
(NOTE 3)
-25 0< Output power < 10 dBm
Carrier dBc -28 Output power > 10 dBm Carrier leakage frequency
leakage (NOTE 4,5)
-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 P, - 30 dB dB and the power sum of all limit values
(General, 1Q Image or Carrier leakage) that apply. Pg; is defined in NOTE 10. The limit is evaluated in each
non-allocated RB.

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 carrier leakage frequency, but excluding any allocated
RBs.

NOTE 4: 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.

NOTE 5: The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE indicated in active uplink carrier(s). For band combinations with supporting
additional DC location reporting for intra-band CA, the applicable LO leakage frequency depend on the
txDirectCurrentLocation indicated in the additional reporting IE, and are those that are enclosed either in
the RB containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier
leakage frequency but excluding any allocated RB. Otherwise, the applicable frequencies for this limit
depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE. For only one uplink carrier
is activated, the applicable LO leakage frequency follow definition in clause 6.4.2.

NOTE 6: LCRB is the Transmission Bandwidth (see clause 5.3) not exceeding \_NRB / 2—1J .

NOTE 7: NRB is the Transmission Bandwidth Configuration (see clause 5.3) of the component carrier with RBs
allocated.

NOTE 8: EVM is the limit specified in Table 6.4.2.1-1 for the modulation format used in the allocated RBs.

NOTE 9: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

ARB =1or ARB =—1 for the first adjacent RB outside of the allocated bandwidth).

NOTE 10: Pgg is an average of the transmitted power over 10 sub-frames normalized by the number of allocated
RBs, measured in dBm.
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Table 6.4A.2.1.2-2: Minimum requirements for in-band emissions (not allocated component carrier)

Para- Unit Meas BW Limit remark Applicable
meter NOTE 1 Frequencies
General dB | BWof1RB | max { —25-10-10g,,(N s / Legs ) The Any RB in the
reference non allocated
20-log,o EVM -3-5- (A [-1)/ Lﬁ’ value isthe | component
— 57 dBm +10l0g ,, (SCS /15kHz )— P, }| 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
IQ Image dB BW of 1 RB NOTE 2 The The
reference frequencies of
value is the
average the .LCRB
a”ocated non-a"ocated
RB in the RBs are
allocated unknown.
component | The frequency
Carrier raster of the
RBs is derived
when this
component
carrier is
allocated with
RBs
-28 Output power > 10 dBm
-25 0< Output power < 10 dBm
Carrier dBc BW of 1 RB NOTE 3 The The
leakage reference frequencies of
value is the the upto 2
total power non-allocated
of the RBs are
allocated unknown.
RBs in the The frequency
allocated raster of the
component | RBsis derived
carrier when this
component
carrier is
allocated with
RBs
-28 Output power > 10 dBm
-25 0 dBm = Output power < 10
dBm
-20 -30 dBm < Output power < 0
dBm
-10 -40 dBm < Output power < -30
dBm
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 LCRB
+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 6.4A.2.3.1-1 apply for Table 6.4A.2.3.2-2 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.
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6.4A.2.1.3 Carrier leakage

Carrier leakage is an additive sinusoid waveform that is confined within the aggrecated transmission bandwidth
configuration. For intra-band contiguous CA, the carrier leakage requirement is defined with applicable frequencies
dependent on parameter txDirectCurrentLocation in UplinkTxDirectCurrent 1E indicated in active uplink carrier(s). For
band combinations with supporting additional DC location reporting for intra-band CA, the applicable LO leakage
frequency depend on the txDirectCurrentLocation indicated in the additional reporting |E, and are those that are
enclosed either in the RB containing the carrier leakage frequency, or in the two RBsimmediately adjacent to the
carrier leakage frequency but excluding any allocated RB. Otherwise, the applicable frequencies for this limit depend
on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE. For only one uplink carrier is activated, the
applicable LO leakage frequency follow definition in clause 6.4.2.The measurement interval is one slot in the time
domain.

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 6.4A.2.4.3-1.

Table 6.4A.2.1.3-1: Minimum requirements for Relative Carrier Leakage Power

Parameters Relative Limit (dBc)
Output power > 10 dBm -28
0 dBm < Output power < 10 dBm -25
-30 dBm < Output power < 0 dBm -20
-40 dBm < Output power < -30 dBm -10

6.4A.2.2 Transmit modulation quality for intra-band non-contiguous CA
For intra-band non-coutiguous carrier aggregation, the requirements in subclauses 6.4A.2.2.1, 6.4A.2.2.2 applies.

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.

In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation |E (as defined in TS 38.331 [13)]),
carrier leakage measurement requirement in subclause 6.4A.2.2.2 shall be waived, and the RF correction with regard to
the carrier leakage and 1Q image shall be omitted during the calculation of transmit modulation quality.

6.4A.2.2.1 Error Vector Magnitude

For the intra-band 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 as is specified for
non-CA waveform in sub-section 6.4.2.1.

When a single component carrier is configured Table 6.4.2.1-1 apply.

The EVM requirements are according to Table 6.4A.2.2.1-1 if CA isconfigured in uplink with the parameters defined
inTable 6.4.2.1-2.

Table 6.4A.2.2.1-1: Minimum requirements for Error Vector Magnitude

6.4A.2.2.2

Parameter Unit Average EVM Level per
CC
Pi/2-BPSK % 30
QPSK % 17.5
16 QAM % 12.5
64 QAM % 8
256 QAM % 35

In-band emissions

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
6.4.2.3-1.
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For intra-band non-contiguous CA, the carrier leakage requirement is defined with applicable frequencies dependent on
parameter txDirectCurrentLocation in UplinkTxDirectCurrent |E indicated in active uplink carrier(s). For band
combinations with supporting additional DC location reporting for intra-band CA, the applicable LO leakage frequency
depend on the txDirectCurrentL ocation indicated in the additional reporting |E, and are those that are enclosed either in
the RB containing the carrier leakage frequency, or in the two RBsimmediately adjacent to the carrier leakage
frequency but excluding any allocated RB. Otherwise, The applicable frequencies for this limit depend on the
parameter txDirectCurrentLocation in UplinkTxDirectCurrent | E.

For intra-band non-contiguous CA, the 1Q image requirement is defined with the applicable frequencies based on
symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs.
6.4A.2.3 Transmit modulation quality for inter-band CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmit modulation quality
requirements in subclause 6.4.2 apply.

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the transmit modulation
quality requirements in subclause 6.4A.2.1 apply for those carriers.

For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit modulation quality requirements
shall apply on each component carrier as defined in clause 6.4.2 with all component carriers active: PCC with PRB
allocation and SCC without PRB allocation and without CSI reporting and SRS configured.

6.4A.2.4 Void

6.4B  Transmit signal quality for NR-DC

For inter-band NR-DC with one uplink carrier assigned per NR band, the transmit signal quality for the corresponding
inter-band CA configuration as specified in clause 6.4A applies.

6.4D  Transmit signal quality for UL MIMO

6.4D.1 Frequency error for UL MIMO

For UE(s) supporting UL MIMO, the basic measurement interval of modulated carrier frequency is1 UL dot. The
mean value of basic measurements of UE modulated carrier frequency at each transmit antenna connector shall be

accurate to within + 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the
carrier frequency received from the NR Node B.

6.4D.2 Transmit modulation quality for UL MIMO

For UE supporting UL MIMO, the transmit modulation quality requirements are specified based on measurements
made at each transmit antenna connector.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirements in clause 6.4.2 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

In case the parameter 3300 or 3301 is reported from UE via the parameter txDirectCurrentLocation in
UplinkTxDirectCurrentList IE (asdefined in TS 38.331 [7]), carrier leakage measurement requirement in clause
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6.4D.2.2 and 6.4D.2.3 shall be waived, and the RF correction with regard to the carrier leakage and 1Q image shall be
omitted during the calculation of transmit modulation quality.

6.4D.2.1 Error Vector Magnitude

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the Error Vector Magnitude
requirements specified in in clause 6.4.2.1 apply per layer. The requirements shall be met with the UL MIMO
configurations specified in Table 6.2D.1-2

6.4D.2.2 Carrier leakage

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Relative Carrier Leakage
Power requirements specified in Table 6.4.2.2-1 which is defined in clause 6.4.2.2 apply at each transmit antenna
connector. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2

6.4D.2.3 In-band emissions

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the In-band Emission
requirements specified in Table 6.4.2.3-1 which is defined in clause 6.4.2.3 apply at each transmit antenna connector.
The reguirements shall be met with the uplink MIMO configurations specified in Table 6.2D.1-2

6.4D.2.4 EVM equalizer spectrum flatness for UL MIMO

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the EVM Equalizer Spectrum
Flatness requirements specified in clause 6.4.2.4 apply per layer. The requirements shall be met with the UL MIMO
configurations specified in Table 6.2D.1-2

6.4D.3 Time alignment error for UL MIMO

For UE(s) with multiple transmit antenna connectors supporting UL MIMO, this requirement applies to frame timing
differences between transmissions on multiple transmit antenna connectors in the closed-loop spatial multiplexing
scheme.

The time aignment error (TAE) is defined as the average frame timing difference between any two transmissions on
different transmit antenna connectors.

For UE(s) with multiple transmit antenna connectors, the Time Alignment Error (TAE) shall not exceed 130 ns.

6.4D.4 Requirements for coherent UL MIMO

For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowabl e difference between the measured relative power
and phase errors between different antenna ports in any slot within the specified time window from the last transmitted
SRS on the same antenna ports, for the purpose of uplink transmission (codebook or non-codebook usage) and those
measured at that last SRS. The requirementsin Table 6.4D.4-1 apply when the UL transmission power at each antenna
port islarger than 0 dBm for SRS transmission and for the duration of time window.

Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot
compared to those measured at last SRS transmitted

Difference of relative phase error Difference of relative power error Time window
40 degrees 4 dB 20 msec

The above requirements when all the following conditions are met within the specified time window:
- UEisnot signaled with a change in number of SRS portsin SRS-config, or a change in PUSCH-config
- UEremainsin DRX active time (UE does not enter DRX OFF time)

- No measurement gap occurs
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- Noinstance of SRS transmission with the usage antenna switching occurs
- Active BWP remains the same

- EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PSCell or
SCéll(s))

- When UE is not configured with uplink switching with parameter uplinkTxSwitching-r16; or when UE is
configured with uplink switching with parameter uplinkTxSwitching-r16, and the capability [uplinkTxSwitching-
PSUCH-TransCoherence] is absent or indicated as [‘ coherent’]; or when UE is configured with uplink switching
with parameter uplinkTxSwitching-r16, the capability [ uplinkTxSwitching-PSUCH-TransCoherence] isindicated
as['non-coherent’], and uplink switching is not triggered by the switching mechanisms specified in sub-clause
6.1.6 of TS 38.214 [10] between last transmitted SRS and scheduled transmission.

6.4E  Transmit signal quality for V2X

6.4E.1 Frequency error for V2X

6.4E.1.1 General

The UE modulated carrier frequency for NR V2X sidelink transmissionsin Table 5.2E.1-1, shall be accurate to within
+0.1 PPM observed over a period of 1 ms compared to the absolute frequency in case of using GNSS synchronization
source. The same requirements applied over a period of 1 ms compared to the carrier frequency received from the gNB
or V2X synchronization reference UE in case of using the gNB or V2X synchronization reference UE sidelink
synchronization signals.

For NR V2X UE supporting SL MIMO, the UE modulated carrier frequency at each transmit antenna connector shall be
accurate to within £0.1 PPM observed over aperiod of 0.5 msin case of using GNSS synchronization source. The same
requirements apply over a period of 0.5 ms compared to the relative frequency in case of using the NR gNode B or V2X
synchronization reference UE sidelink synchronization signals.

If the UE transmits on one antenna connector at atime, the requirements for single carrier shall apply to the active
antenna connector.
6.4E.1.2 Frequency error for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 6.4.1 shall apply for the uplink
in licensed band and the requirements specified in clause 6.4E.1 shall apply for the sidelink in licensed band or Band
n47.

6.4E.2 Transmit modulation quality for V2X

6.4E.2.1 General
The transmit modulation quality requirementsin this clause apply to V2X sidelink transmissions.

For NR V2X UE supporting SL MIMO, the transmit modulation quality requirements for single carrier shall apply to
each transmit antenna connector.

If V2X UE transmits on one antenna connector at atime, the requirements specified for single carrier apply to the active
antenna connector.

6.4E.2.2 Error Vector Magnitude for V2X

For V2X sidelink physical channels PSCCH and PSSCH, the Error Vector Magnitude requirements shall be as specified
for PUSCH in Table 6.4.2.1-1 except pi/2-BPSK for NR V2X operating bandsin Table 5.2E.1-1. When sidelink
transmissions are shortened due to transmission gap of one symbol at the end of the slot, the EVM measurement

interval is reduced by one symbol, accordingly.
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6.4E.2.3 Carrier leakage for V2X

Carrier leakage of NR V2X sidelink transmission, the requirements for NR PUSCH in Table 6.4.2.2-1 shall be applied.

6.4E.2.4 In-band emissions for V2X

For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the In-band emissions requirements shall be as
specified for PUSCH in subclause 6.4.2.3 for the corresponding modulation and transmission bandwidth. When V2X
transmissions are shortened due to transmission gap of one symbol at the end of the subframe, the In-band emissions
measurement interval is reduced by one symbol, accordingly.

6.4E.2.5 EVM equalizer spectrum flatness for V2X

For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the EVM equalizer spectrum flatness requirements
shall be as specified for PUSCH in clause 6.4.2.4 for the corresponding modulation and transmission bandwidth.

6.4E.2.6 Transmit modulation quality for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 6.4.2 shall apply for the uplink

in licensed band and the requirements specified in clause 6.4E.2 shall apply for the sidelink in licensed band or Band
n47.

6.4F  Transmit signal quality for shared spectrum channel access

6.4F.1 Frequency error

The reguirements for frequency error in clause 6.4.1 apply.

6.4F.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
- In-band emissions for the non-allocated RB
All the parameters defined in clause 6.4.2 are defined using the measurement methodol ogy specified in Annex F.

In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation | E (as defined in TS 38.331 [7]),
carrier |leakage measurement regquirement in clause 6.4F.2.2 and 6.4F.2.3 shall be waived, and the RF correction with
regard to the carrier leakage and 1 Q image shall be omitted during the calculation of transmit modulation quality.

6.4F.2.1 Error Vector Magnitude

The requirements for Error Vector Magnitude in clause 6.4.2.1 apply.

6.4F.2.2 Carrier leakage

The requirements for carrier leakage in clause 6.4.2.2 apply.
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6.4F.2.3 In-band emissions

Thein-band emission is defined as the average emission across 12 sub-carriers and as a function of the RB offset from
the edge of the allocated 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; however, the minimum
requirement applies when the in-band emission measurement is averaged over 10 sub-frames. When the PUSCH or
PUCCH transmission slot is shortened, the in-band emissions measurement interval is reduced by one or more symbols,
accordingly. The requirement applies for power class 5 UE for 20 MHz channel bandwidth and 15 kHz SCS,

Instead of the general requirement in clause 6.4.2.3, the average of the basic in-band emission measurement over 10
sub-frames shall not exceed the values specified in Table 6.4F.2.3-1.

Table 6.4F.2.3-1: Minimum requirements for in-band emissions

Parameter Unit Limit (NOTE 1) Applicable
description Frequencies
General dB —10 — 6(|Aggl — 1), Any non-allocated
max{ dBm } (NOTE 2)
_57WkHZ - PRB
IQ Image dB -28 Image frequencies when output power > 10 dBm Image
frequencies
(NOTES 2, 3)
-25 Image frequencies when output power < 10 dBm
Carrier dBc -28 Output power > 10 dBm Carrier frequency
leakage (NOTES 4, 5)
-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. The requirement applies with |ARBI <Sor any non-allocated RB with RIV=1 and RIV=5 in

the uplink scheduling grant where RIV is specified in [10].

NOTE 3: [The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated RBs,
based on symmetry with respect to the reported carrier frequency location in txDirectCurrentLocation field
of the UplinkTxDirectCurrentBWP, but excluding any allocated RBs. If txDirectCurrentLocation is not
available or is reported with value 3300 or 3301, applicable frequencies shall be calculated with an
assumed carrier frequency location at the center of the channel.]

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 with RIV=1 and RIV=5 in 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 N, is odd, orin the two RBs immediately adjacent to the DC frequency if N ., is even, but

excluding any allocated RB. The location of the DC frequency is given by txDirectCurrentLocation field of

the UplinkTxDirectCurrentBWP. If txDirectCurrentLocation is not available or is reported with value 3300

or 3301, applicable frequencies shall be those that are enclosed in the RB(s) in the center of the channel.]
NOTE 6: N is the Transmission Bandwidth Configuration (see Figure 5.6-1).

NOTE 7: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.
A =1 0r A, = -1 for the first adjacent RB outside of the allocated bandwidth.
NOTE 10: P, is the transmitted power per 180*2" kHz in allocated RBs, measured in dBm.

6.4F.2.4 EVM equalizer spectrum flatness

The requirements for EVM equalizer spectrum flatnessin clause 6.4.2.4 apply.
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6.4F.2A Transmit modulation quality for CA

6.4F.2A.1  Transmit modulation quality for inter-band CA

For inter-band carrier aggregation with uplink assigned to two bands, the transmit modulation quality requirements shall
apply onthe NR carrier as defined in clause 6.4.2 and on the carrier operating with shared spectrum access as defind in
clause 6.4F.2. The requirements apply with all component carrier active: PCC with PRB allocation and SCC without
PRB allocation and without CSl reporting and SRS configured.

6.5 Output RF spectrum emissions

6.5.1 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 6.5.1-1.

Table 6.5.1-1: Occupied channel bandwidth

NR channel bandwidth

5 10 15 20 25 30 40 50 60 70 80 90 100
MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
Occupied 5 10 15 20 25 30 40 50 60 70 80 90 100
channel
bandwidth
(MHz)

6.5.2 Out of band emission

6.5.2.1 General

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 |eakage power ratio.

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.

6.5.2.2 Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (Afoog) starting from the + edge of the assigned NR
channel bandwidth. For frequencies offset greater than Afoos, the spurious requirementsin clause 6.5.3 are applicable.

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.

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.2-1 for the specified channel
bandwidth.
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Table 6.5.2.2-1: General NR spectrum emission mask

Spectrum emission limit (dBm) / Channel bandwidth

Afoos
(MHz)

MHz

10
MHz

15 20
MHz | MHz

25 30 40 50 60
MHz | MHz | MHz | MHz | MHz

70 80
MHz | MHz

920
MHz

100
MHz

Measurement
bandwidth

+0-1

-13

-13

-13 -13

-13 -13 -13

1 % channel
bandwidth

+0-1

24 | -24

-24 -24

-24

-24

30 kHz

+1-5

-10

-10

-10 -10

-10 -10 -10 -10 -10

-10 -10

-10

-10

+5-6

-13

+6-10

-25

-13

+10-15

-25

-13 -13

+ 15-20

-25

+ 20-25

-13 -13 -13 -13 -13

+ 25-30

+ 30-35

-25

+ 35-40

+ 40-45

-25

+ 45-50

+ 50-55

+ 55-60

+ 60-65

+ 65-70

-13 -13

+70-75

-25

+ 75-80

+ 80-85

-25

+ 85-90

-13

+ 90-95

+ 95-100

-13

+ 100-105

1 MHz

6.5.2.3

6.5.2.3.1

Additional spectrum emission mask

Requirements for network signalling value "NS_35"

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_35" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.2.3.1-1.

NOTE:

Table 6.5.2.3.1-1: Additional requirements for "NS_35"

Afoos Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit (dBm) bandwidth
5 10 15 20

+0-0.1 -15 -18 -20 -21 30 kHz
+0.1-6 -13 -13 -13 -13 100 kHz
+6-10 -251 -13 -13 -13 100 kHz
+10-15 -251 -13 -13 100 kHz
+15-20 -251 -13 100 kHz
+20-25 -25 1 MHz

NOTE 1: The measurement bandwidth shall be 1 MHz

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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6.5.2.3.2 Requirements for network signalling 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.

The n41 SEM transition point from -13 dBm/MHz to -25 dBm/MHz is based on the emission bandwidth. The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one
above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter
power. Since the 26-dB emission bandwidth isimplementation dependent, the maximum transmission bandwidthsin
MHz (Nrg * SCS* 12/ 1,000,000) is used for the SEM.

Table 6.5.2.3.2-1: n41 maximum transmission bandwidth for CP-OFDM

SCS Channel bandwidth (MHz) / Maximum transmission bandwidth (MHz)
(kHz)

10 15 20 30 40 50 60 80 90 100
15 9.36 | 14.22 | 19.08 |28.80| 38.88 | 48.6 N/A N/A | N/A | N/A
30 8.64 | 13.68 | 18.36 |28.08| 38.16 | 47.88 | 58.32 | 78.12 |88.02| 98.28
60 7.92 | 12.96 | 17.28 |27.36| 36.72 | 46.8 | 56.88 | 77.04 |87.12| 97.20

Table 6.5.2.3.2-2: n41 maximum transmission bandwidth for DFT-S-OFDM

(iﬁf) Channel bandwidth (MHz) / Maximum transmission bandwidth (MHz)
10 15 20 30 40 50 60 80 90 100
15 9.00 | 13.50 | 18.00 | 28.80 | 38.88 | 48.60 | N/A N/A N/A N/A
30 |8.64 | 12.96 | 18.00 | 27.00 | 36.00 | 46.08 | 58.32 | 77.76 | 87.48 | 97.20

60 7.20 | 12.96 | 17.28 | 25.92 | 36.00 | 46.08 | 54.00 | 72.00 | 86.40 | 97.20

When "NS_04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.2.3.2-3.

Table 6.5.2.3.2-3: n41 SEM with "NS_04"

Afoos Channel bandwidth (MHz) / Spectrum emission limit (dBm) Measurement
MHz bandwidth
10 15 20130 40[50[60]80]90] 100
+0-1 -10 -10 -10 | -10 | -10 2 % channel bandwidth
-10 1 MHz

+1-5 -10 1 MHz
+5-X -13

+ X - (BWchannel + 5 -25
MHz)

NOTE: Xis defined in Table 6.5.2.3.2-1 for CP-OFDM and 6.5.2.3.2-2 for DFT-S-OFDM

6.5.2.3.3 Requirements for network signalling value "NS_03" 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" or "NS 21", isindicated in the cell, the power of any UE emission shall not exceed the levels specified
inTable 6.5.2.3.3-1.
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Table 6.5.2.3.3-1: Additional requirements for "NS_03" and "NS_21"

Afoos Channel bandwidth (MHz) / Spectrum emission limit (dBm) Measurement
MHz bandwidth
5 10 15 20 25 30 40
+0-1 -13 -13 -13 -13 -13 -13 -13 1 % of channel BW
+1-6 -13 -13 -13 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 -13 -13 -13 1 MHz
+15-20 -25 -13 -13 -13 -13 1 MHz
+20-25 -25 -13 -13 -13 1 MHz
+25-30 -25 -13 -13 1 MHz
+30-35 -25 -13 1 MHz
+ 35-40 -13 1 MHz
+ 40-45 -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.

6.5.2.3.4

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional

Table 6.5.2.3.3-2: Void

Requirements for network signalling value "NS_06"

requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_06" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table

6.5.2.3.4-1.

NOTE:

Table 6.5.2.3.4-1: Additional requirements for "NS_06"

Afoos | Channel bandwidth (MHz) / Spectrum | Measurement
(MHz) emission limit (dBm) bandwidth
5 10 15
+0- -15 -18 -20 30 kHz
0.1
+0.1- -13 -13 -13 100 kHz
1
+1-6 -13 -13 -13 1 MHz
+6— -25
10
+10 - -25
15
+15- -25
20

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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6.5.2.3.5 Void

6.5.2.3.6 Void

6.5.2.3.7 Void

6.5.2.3.8 Requirements for network signalling 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
Table6.5.2.3.8-1.

Table 6.5.2.3.8-1: Additional requirements for "NS_27"

Afoos Channel bandwidth (MHz) / Spectrum emission limit (dBm) Measurement
MHz bandwidth
5 ] 10 | 15 | 20 | 40

+0-1 -13 1 % channel bandwidth

+1-X -13 1 MHz
<-Xor>X -25
NOTE 1: X s occupied channel bandwidth as defined in Table 6.5.1-1.
NOTE 2: The requirements apply only at the frequency range from 3540 MHz to 3710 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
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.

6.5.2.4 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.

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.

6.5.2.4.1 NR ACLR

NR Adjacent Channel Leakage power Ratio (NRacLr) isthe ratio of the filtered mean power centred on the assigned
NR channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel

spacing.

The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with
measurement bandwidths specified in Table 6.5.2.4.1-1.

If the measured adjacent channel power is greater than —-50 dBm then the NRacLr shall be higher than the value
specified in Table 6.5.2.4.1-2.
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Table 6.5.2.4.1-1: NR ACLR measurement bandwidth

NR channel bandwidth / NR ACLR measurement bandwidth

5 10 15 20 25 30 40 50 60 70 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
NR ACLR 4515 | 9.375 | 14.235 | 19.095 | 23.955 | 28.815 | 38.895 | 48.615 | 58.35 | 68.07 | 78.15 | 88.23 | 98.31
measurement
bandwidth
(MHz)
Table 6.5.2.4.1-2: NR ACLR requirement
Power class 1! | Power class 1.5 | Power class 2 | Power class 3
NR ACLR 37 dB? 31 dB 31 dB 30dB
NOTE 1: Applicable for power class 1 UE operating in Band n14.
6.5.2.4.2 UTRA ACLR

UTRA adjacent channel leakage power ratio (UTRAAacLRr) isthe ratio of the filtered mean power centred on the assigned
NR channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency.

UTRAAcLr is specified for the first adjacent UTRA channel (UTRAacLr1) Which center frequency is+ 2.5 MHz from
NR channel edge and for the 2" adjacent UTRA channel (UTRAcLrz2) Which center frequency is+ 7.5 MHz from NR

channel edge.

The UTRA channel power is measured with a RRC filter with roll-off factor oo = 0.22 and bandwidth of 3.84 MHz. The
assigned NR channel power is measured with arectangular filter with measurement bandwidth specified in

Table6.5.2.4.1-1.

If the measured adjacent channel power is greater than — 50 dBm then the UTRA acLr1 and UTRAacLr2 shall be higher

than the value specified in Table 6.5.2.4.2-1.

UTRAAcLr is not applicable to the power class 3 UE operating in Band n12, n14, n17, and n30.

UTRAAcLr is hot applicable to the power class 1 UE operating in Band n14.

UTRA ACLR reguirement is applicable when signalled by the network with network signalling value indicated by the

Table 6.5.2.4.2-1: UTRA ACLR requirement

field additional SpectrumEmission.

6.5.3

Power class 3

UTRAAcLRL

33 dB

UTRAAcLR2

36 dB

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 requirementsin line with SM.329
[9] and NR operating band requirement to address UE co-existence.

To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the

measurement bandwidth. When the 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.
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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.

6.5.3.1 General spurious emissions
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than Foos (MHZz) in

Table 6.5.3.1-1 from the edge of the channel bandwidth. The spurious emission limitsin Table 6.5.3.1-2 apply for al
transmitter band configurations (Nrg) and channel bandwidths.

Table 6.5.3.1-1: Boundary between NR out of band and general spurious emission domain

Channel OOB boundary Foos (MHz)
bandwidth
BWChanneI BWChanneI +5

Table 6.5.3.1-2: Requirement for general spurious emissions limits

Frequency 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 4
-25 dBm 1 MHz 3
12.75 GHz < f < 5t -30 dBm 1 MHz 1

harmonic of the upper
frequency edge of the
UL operating band in
GHz
12.75 GHz < f <26 GHz -30 dBm 1 MHz 2
NOTE 1: Applies for Band that the upper frequency edge of the UL Band more
than 2.69 GHz
NOTE 2: Applies for Band that the upper frequency edge of the UL Band more
than 5.2 GHz
NOTE 3: Applies for Band n41, CA configurations including Band n41, and EN-
DC configurations that include n41 specified in clause 5.2B of TS
38.101-3 [3] when NS_04 is signalled.
NOTE 4: Does not apply for Band n41, CA configurations including Band n41,
and EN-DC configurations that include n41 specified in clause 5.2B of
TS 38.101-3 [3] when NS_04 is signalled.

6.5.3.2 Spurious emissions for UE co-existence

This clause specifies the requirements for NR bands for coexistence with protected bands.
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Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
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NR Spurious emission for UE co-existence
Band
Protected band Frequency range (MHz) | Maximum MBW NOTE
Level (MHz)
(dBm)
nl,n84 | E-UTRABand 1,5, 7,8, 11, 18, FoL_low - FoL_nigh -50 1
19, 20, 21, 22, 26, 27, 28, 31,
32, 38, 40, 41, 42, 43, 44, 45,
50, 51, 52, 65, 67, 68, 69, 72,
73, 74,75, 76,
NR Band n78, n79
NR Band n77 FoL_iow - FoL_nigh -50 1 2
E-UTRA Band 3, 34 FoL_low - FoL_high -50 1 15
Frequency range 1880 - 1895 -40 1 15, 27
1895 - 1915 -15.5 5 15, 26,
Frequency range 57
1915 - 1920 +1.6 5 15, 26,
Frequency range 57
n2 E-UTRA Band 4, 5, 12, 13, 14, FoL_iow - FoL_high -50 1
17, 24, 26, 27, 28, 29, 30, 41,
42, 48, 50, 51, 53, 66, 70, 71,
74, 85
E-UTRA Band 2, 25 FoL_low - FoL_nigh -50 1 15
E-UTRA Band 43, FoL_low - FoL_nigh -50 1 2
NR Band n77
n3,n80 | E-UTRABand 1,5, 7, 8, 20, 26, FoL_low - FoL_nigh -50 1
27, 28, 31, 32, 33, 34, 38, 39,
40, 41, 43, 44, 45, 50, 51, 65,
67, 68, 69, 72, 73,74, 75, 76.
NR Band n79
E-UTRA Band 3 FoL_iow - FoL_nigh -50 1 15
E-UTRA Band 11, 18, 19, 21 FoL_low - FoL_nigh -50 1
E-UTRA Band 22, 42, 52, FoL low - FoL_high -50 1 2
NR Band n77, n78
Frequency range 1884.5 - 1915.7 -41 0.3 8
n5,n89 | E-UTRABand 1,2, 3,4,5,7,8, FoL_low - FoL_nigh -50 1
12, 13, 14, 17, 18, 19, 24, 25,
26, 28, 29, 30, 31, 34, 38, 40,
42,43, 45, 48, 50, 51, 65, 66,
70,71, 73, 74, 85
NR Band n79
E-UTRA Band 41, 52, 53 FoL_tow - FoL_nigh -50 1 2
NR Band n77, n78
E-UTRA Band 11, 21 FoL low - FoL_high -50 1
Frequency range 1884.5 - 1915.7 -41 0.3 8
n7 E-UTRABand 1, 2, 3, 4,5, 7, 8, FoL_low - FoL_nigh -50 1
12, 13, 14, 17, 20, 22, 26, 27,
28, 29, 30, 31, 32, 33, 34, 40,
42, 43, 50, 51, 52, 65, 66, 67,
68, 72, 74, 75, 76, 85,
NR Band n77, n78
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
n8, n81 | E-UTRA Band 1, 20, 28, 31, 32, FoL_tow - FoL_nigh -50 1
33, 34, 38, 39, 40, 45, 50, 51,
65, 67, 68, 69, 72, 73,74, 75,76
E-UTRA band 3, 7, 22, 41, 42, FoL low - FoL_high -50 1 2
43, 52,
NR Band n77, n78, n79
E-UTRA 8 FoL_low - FoL_nigh -50 1 15
E-UTRA Band 11, 21 FoL_tow - FoL_high -50 1
Frequency range 1884.5 - 1915.7 -41 0.3 8
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NR Spurious emission for UE co-existence
Band
Protected band Frequency range (MHz) | Maximum MBW NOTE
Level (MHz)
(dBm)
ni2 E-UTRA Band 2, 5, 13, 14, 17, FoL_low - FoL_nigh -50 1
24, 25, 26, 27, 30, 41, 50, 53,
70,71, 74
E-UTRA Band 4, 48, 51, 66 FoL_low - FoL_nigh -50 1 2
NR Band n77
E-UTRA Band 12, 85 FoL_low - FoL_high -50 1 15
nil4 E-UTRA Band 2, 4, 5, 12, 13, FDL_tow - FD¢_nigh -50 1

14,17, 23, 24, 25, 26, 27, 29,
30, 41, 48, 53, 66, 70, 71, 85

NR Band n77 FoL_low - FoL_nigh -50 1 2
Frequency range 769 - 775 -35 0.0062 12,15
5
Frequency range 799 - 805 -35 0.0062 11, 12,
5 15
nl8 E-UTRA Band 1, 3, 11, 21, 34, FoL_tow - FoL_high -50 1
40, 42, 65
NR Band n79
NR Band n77, n78 FoL_iow - FoL_nigh -50 1 2
Frequency range 758 - 799 -50 1
Frequency range 799 - 803 -40 1
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
n20, n82 | E-UTRA Band 1, 3, 7, 8, 22, 31, FoL_tow - FoL_high -50 1

32, 33, 34, 40, 43, 50, 51, 65,
67,68, 72,74,75,76

E-UTRA Band 20 FoL_iow - FoL_nigh -50 1 15
E-UTRA Band 38, 42, 52, 69, FoL low - FoL_high -50 1 2
NR Band n77, n78
Frequency range 758 - 788 -50 1

n25 E-UTRA Band 4, 5, 12, 13, 14, FoL_iow - FoL_high -50 1

17, 24, 26, 27, 28, 29, 30, 41,
42, 48, 53, 66, 70, 71, 85

E-UTRA Band 2 FoL_low - FoL_nigh -50 1 15
E-UTRA Band 25 FoL_iow - FoL_nigh -50 1 15
E-UTRA Band 43, FoL_low - FoL_high -50 1 2
NR Band n77

n26 E-UTRABand 1, 2,3,4,5, 11, | FoLiow | - | FoL nigh -50 1

12,13, 14, 17, 18,19, 21, 24, 25,
26, 29, 30, 31, 34, 39, 40, 42,
43, 48, 50, 51, 65, 66, 70, 71,

73,74, 85

E-UTRA Band 41, 53 FoL_low - FoL_high -50 1 2

NR Band n77, n78, n79

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
n28, n83 | E-UTRA Band 1, 4, 22, 32, 42, FoL_low - FoL_nigh -50 1 2

43, 50, 51, 65, 66, 73, 74, 75,

76,

NR Band n77, n78

E-UTRA Band 1 FoL_iow - FoL_high -50 1 19, 25

E-UTRA Band 2, 3, 5, 7, 8, 18, FoL_iow - FoL_nigh -50 1

19, 20, 25, 26, 27, 31, 34, 38,

39, 40, 41,52, 72,

NR Band n79

E-UTRA Band 11, 21 FoL_low - FoL_high -50 1 19, 24
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NR Spurious emission for UE co-existence
Band
Protected band Frequency range (MHz) | Maximum MBW NOTE
Level (MHz)
(dBm)
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
n30 E-UTRA Band 2,4, 5,7, 12,13, | FoL iow FoL_nigh -50 1
14, 17, 24, 25, 26, 27, 29, 30,
38, 41, 48, 53, 66, 70, 71, 85,
NR Band n77
n34 E-UTRA Band 1, 3, 7, 8, 11, 18, FoL_tow FoL_nigh -50 1 5
19, 20, 21, 22, 26, 28, 31, 32,
33, 38,39, 40, 41, 42, 43, 44, 45,
50, 51, 52, 65, 67, 69, 72, 74,
75, 76,
NR Band n78, n79
NR Band n77 FoL_iow FoL_nigh -50 1 2
Frequency range 1884.5 1915.7 -41 0.3 8
n38 E-UTRABand 1, 2, 3, 4,5, 8, FoL low FoL_high -50 1
12, 13, 14, 17, 20, 22, 27, 28,
29, 30, 31, 32, 33, 34, 40, 42,
43, 50, 51, 52, 65, 66, 67, 68,
72,74,75,76, 85
NR Band n77, n78, n79 FpL_low FbL_nigh -50 1
Frequency range 2620 2645 -15.5 5 15, 22,
26
Frequency range 2645 2690 -40 1 15, 22
n39 E-UTRA Band 1, 8, 22, 26, 28, FoL_tow FoL_nigh -50 1
34, 40, 41, 42, 44, 45, 50, 51,
52, 74,
NR Band n79
NR Band n77, n78 FoL_low FoL_high -50 1 2
Frequency range 1805 1855 -40 1 33
Frequency range 1855 1880 -15.5 5 15, 26,
33
n40 E-UTRABand 1, 3,5, 7, 8, 11, FoL_tow FoL_nigh -50 1 44
18, 19, 20, 21, 22, 26, 27, 28,
31, 32, 33, 34, 38, 39, 41, 42,
43, 44, 45, 50, 51, 52, 65, 67,
68, 69, 72, 74, 75, 76,
NR Band n77, n78
NR Band n79 FoL_low FoL_high -50 1 2
Frequency range 1884.5 1915.7 -41 0.3 8
n41 E-UTRABand 1, 2, 3, 4, 5, 8, FoL_tow FoL_nigh -50 1
12,13, 14, 17, 24, 25, 26, 27,
28, 29, 30, 34, 39, 42, 44, 45,
48, 50, 51, 52, 65, 66, 70, 71,
73,74, 85,
NR Band n77, n78
E-UTRA Band 40 FoL low FoL_high -40 1
NR Band n79 FoL_iow FoL_nigh -50 1 2
E-UTRA Band 11, 18, 19, 21 FoL_tow FoL_high -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
n47 E-UTRABand 1, 3, 5, 7, 8, 22, FoL_low FbL_high -50 1
26, 28, 34, 39, 40, 41, 42, 44,
45, 65, 68, 72, 73
NR Band n71, n77, n78, n79 FoL_low FbL_nigh -50 1
n48 E-UTRA Band 2, 4, 5, 12, 13, FoL_tow FoL_nigh -50 1
14, 17, 24, 25, 26, 29, 30, 41,
50, 51, 66, 70, 71, 74, 85
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NR Spurious emission for UE co-existence
Band
Protected band Frequency range (MHz) | Maximum MBW NOTE
Level (MHz)
(dBm)
n50 E-UTRABand 1, 2, 3,4,5, 7, 8, FoL_tow - FoL_nigh -50 1
12, 13, 17, 20, 26, 28, 29, 31,
34, 38, 39, 40, 41, 42, 43, 48,
65, 66, 67, 68
n51 E-UTRABand 1, 2, 3,4,5, 7, 8, FoL_tow - FoL_high -50 1
12, 13, 17, 20, 26, 28, 29, 31,
34, 38, 39, 40, 41, 42, 43, 48,
52, 65, 66, 67, 68, 85
n53 E-UTRA Band 2, 4, 5, 12, 13, FoL_tow - FoL_nigh -50 1
14, 17, 24, 25, 26, 29, 30, 48,
66, 70, 71, 85,
NR Band n77
n65 E-UTRABand 1, 3,5, 7, 8, 11, FoL_tow - FoL_high -50 1
18, 19, 20, 21, 22, 26, 27, 28,
31, 32, 38, 40, 41, 42, 43, 50,
51, 65, 68, 69, 72, 74, 75, 76,
NR Band n78, n79
NR Band n77 FoL low - FoL_high -50 1 2
E-UTRA Band 34 FoL low - FoL_high -50 1 43
1900 - 1915 -15.5 5 15, 26,
Frequency range 57
Frequency range 1915 - 1920 +1.6 5 15é726,
n66, n86 | E-UTRA Band 2, 4,5, 7, 12,13, | FoL iow - FoL_nigh -50 1
14, 17, 25, 26, 27, 28, 29, 30,
38, 41, 43, 50, 51, 53, 66, 70,
71,74, 85
E-UTRA Band 42, 48, FoL_low - FoL_high -50 1 2
NR Band n77
n70 E-UTRA Band 2, 4, 5, 12, 13, FoL_tow - FoL_high -50 1
14, 17, 24, 25, 26, 29, 30, 41,
48, 66, 70, 71, 85
NR Band n47, n77 FoL_low - FoL_nigh -50 1 2
n71 E-UTRA Band 4, 5, 12, 13, 14, FoL_tow - FoL_nigh -50 1
17, 24, 26, 30, 48, 53, 66, 85
E-UTRA Band 2, 25, 41, 70, FoL_tow - FoL_high -50 1 2
NR Band n77
E-UTRA Band 29 FoL_low - FoL_high -38 1 15
E-UTRA Band 71 FoL_low - FoL_high -50 1 15
n74 E-UTRABand 1, 2, 3, 4,5, 7, 8, FoL_tow - FoL_nigh -50 1
12, 13,17, 18, 19, 20, 26, 28,
29, 31, 34, 38, 39, 40, 41, 42,
43, 48, 52, 65, 66, 67, 68, 85
NR Band n77, n78
NR Band n79 FoL_low - FoL_high -50 1 2
Frequency range 1884.5 - 1915.7 -41 0.3 8
Frequency range 1400 - 1427 -32 27 15,41
Frequency range 1475 - 1488 -50 1 42
Frequency range 1488 - 1518 -50 1 15
n77 E-UTRABand 1, 2, 3,4,5, 7, 8, FoL_tow - FoL_nigh -50 1
11, 12, 13, 14, 17, 18, 19, 20,
21, 24, 25, 26, 27, 28, 29, 30,
34, 39, 40, 41, 53, 65, 66, 70,
71,74, 85
Frequency range 1884.5 - 1915.7 -41 0.3 8
n78 E-UTRABand 1, 3,5, 7, 8, 11, FoL_tow - FoL_nigh -50 1
18, 19, 20, 21, 26, 28, 34, 39,
40, 41, 65
Frequency range 1884.5 - 1915.7 -41 0.3 8
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NR Spurious emission for UE co-existence
Band
Protected band Frequency range (MHz) | Maximum MBW NOTE
Level (MHz)
(dBm)
n79 E-UTRA Band 1, 3, 5, 8, 11, 18, FoL_low - FoL_nigh -50 1
19, 21, 28, 34, 39, 40, 41, 42,
65, 74
Frequency range 1884.5 - 1915.7 -41 0.3 8
n95 E-UTRABand 1, 3,5, 8, 28,39, | FoL_low - FoL_nigh -50 1 5
40, 41,
NR Band n78, n79
NR Band n77 FoL_low - FoL_high -50 1 2
Frequency range 1884.5 - 1915.7 -41 0.3 8
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NOTE 1: FoL_ow and FoL_nigh refer to each frequency band specified in Table 5.2-1 in TS 38.101-1 or Table
5.5-1in TS 36.101

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table
6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th
or 5th 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 (2 MHz + N x Lcre X RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or
5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally
or partially overlaps the overall exception interval.

NOTE 3: 15 kHz SCS is assumed when RB is mentioned in the note when channel bandwidth is less than
or equal to 50 MHz, lowest SCS is assumed when channel bandwidth is larger than 50 MHz. The
transmission bandwidth in terms of RB position and range is not limited to 15 kHz SCS and shall
scale with SCS accordingly.

NOTE 4: Void

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: Void

NOTE 8: Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.

NOTE 9: Void

NOTE 10: Void

NOTE 11: Void

NOTE 12: The emissions measurement shall be sufficiently power averaged to ensure a standard deviation <
0.5dB

NOTE 13: Void

NOTE 14: Void

NOTE 15: These requirements also apply for the frequency ranges that are less than Foos (MHz) in Table
6.5.3.1-1 from the edge of the channel bandwidth.

NOTE 16: Void

NOTE 17: Void

NOTE 18: Void

NOTE 19: Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the
channel bandwidth used is 5 or 10 MHz.

NOTE 20: Void

NOTE 21: This requirement is applicable for any channel bandwidths up to 20MHz 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 power class 3 UE for any channel bandwidths up to 20 MHz. For
channel bandwidth within the range 2570 - 2615 MHz with the following restriction: for carriers of
15 MHz bandwidth when the carrier centre frequency is within the range 2605.5 - 2607.5 MHz and
for carriers of 20 MHz bandwidth when the 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 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: Void

NOTE 24: As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is
permitted for each assigned NR carrier used in the measurement due to 2nd harmonic spurious
emissions. An exception is allowed if there is at least one individual RB within the transmission
bandwidth (see Figure 5.3.1-1) for which the 2nd 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 NR carrier used in the measurement due to 3rd harmonic spurious
emissions. An exception is allowed if there is at least one individual RB within the transmission
bandwidth (see Figure 5.3.1-1) for which the 3rd 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 channel bandwidths up to 20 MHz within the range 1920 - 1980
MHz with the following restriction: for carriers of 15 MHz bandwidth when the carrier centre
frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when the
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: Void

NOTE 29: Void

NOTE 30: Void
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NR Spurious emission for UE co-existence
Band
Protected band Frequency range (MHz) | Maximum MBW NOTE
Level (MHz)
(dBm)
NOTE 31: Void
NOTE 32: Void

NOTE 33: This requirement is only applicable for carriers with bandwidth up to 20MHz and confined within
1885-1920 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.

NOTE 34: This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-728
MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission
bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart < 48.

NOTE 35: This requirement is applicable in the case of a 10 MHz NR carrier confined within 703 MHz and
733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.

NOTE 36: Void

NOTE 37: Void

NOTE 38: Void

NOTE 39: Void

NOTE 40: Void

NOTE 41: Applicable for cases and when the lower edge of the assigned NR UL channel bandwidth
frequency is greater than or equal to 1427 MHz + the channel BW assigned for 5 and 10 MHz
bandwidth, and when the lower edge of the assigned NR UL channel bandwidth frequency is
greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.

NOTE 42: Applicable for 5 MHz bandwidth, and when the upper edge of the assigned NR UL channel
bandwidth frequency is less than or equal to 1467 MHz assigned for 10 MHz bandwidth, and when
the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to
1463.8 MHz for 15 MHz bandwidth, and when the upper edge of the assigned NR UL channel
bandwidth frequency is less than or equal to 1460.8 MHz for 20 MHz bandwidth.

NOTE 43: This requirement is applicable for NR channel bandwidth allocated within 1920-1980 MHz.

NOTE 44: As exceptions, for 90 and 100 MHz channel bandwidth, -40 dBm/MHz is applicable in the
frequency range of 2496 — 2505 MHz.

NOTE: Tosimplify Table 6.5.3.2-1, E-UTRA band numbers are listed for bands which are specified only for E-
UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are
specified only for NR operation.

6.5.3.3 Additional spurious emissions

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
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.

6.5.3.3.1 Requirement for network signalling value "NS_04"

When "NS 04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.1-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.1-1: Additional requirements for "NS_04"

Frequency range Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit (dBm) bandwidth
10, 15, 20, 30, 40, 50, 60, 80, 90, 100
MHz
2495 =< f < 2496 -13 1 % of Channel BW
2490.5 = f < 2495 -13 1 MHz
0.009 < f <2490.5 -25 1 MHz
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6.5.3.3.2 Requirement for network signalling value "NS_17"

When "NS_17" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.2-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.2-1: Additional requirements for "NS_17"

Frequency Channel bandwidth (MHz) / Measurement NOTE
range Spectrum emission limit (dBm) bandwidth
(MHz)
5,10
470<f<710 -26.2 6 MHz 1
NOTE 1: Applicable when the assigned NR carrier is confined within 718 MHz and
748 MHz and when the channel bandwidth used is 5 or 10 MHz.

6.5.3.3.3 Requirement for network signalling value "NS_18"

When "NS_18" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3. 3-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.3-1: Additional requirements for "NS_18"

Frequency Channel bandwidth (MHz) / Measurement
range Spectrum emission limit (dBm) bandwidth
(MHz)
5, 10, 15, 20, 30
692-698 -26.2 6 MHz
6.5.3.3.4 Requirement for network signalling value "NS_05"

When "NS_05" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.4-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.4-1: Additional requirements for "NS_05"

Frequency band Channel bandwidth (MHz) / Spectrum emission Measurement
(MHz) limit (dBm) bandwidth
5, 10, 15, 20
1884.5<f<1915.7 -41 300 kHz
6.5.3.3.5 Requirement for network signalling value "NS_43"

When "NS 43" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.5-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.5-1: Additional requirement for "NS_43"

Frequency Channel bandwidth (MHz) / Spectrum emission limit | Measurement bandwidth
range (dBm)
(MHz)
5,10, 15
860 < <890 -40 1 MHz
NOTE 1: Applicable for 5 MHz and 15 MHz channel BW confined between 900 MHz and 915 MHz and
for 10 MHz channel BW confined between 905 MHz and 915 MHz

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 219 ETSI TS 138 101-1 V16.9.0 (2021-10)

6.5.3.3.6 Requirement for network signalling value "NS_37"

When "NS_37" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.6-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.6-1: Additional requirement for "NS_37"

Frequency band Channel bandwidth (MHz) / Spectrum emission limit (dBm) Measurement
(MHz) bandwidth
5, 10, 15,20
1475.9 <f<1510.9 -35 1 MHz
6.5.3.3.7 Requirement for network signalling value "NS_38"

When "NS_38" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.7-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.7-1: Additional requirements for NR channels assigned within 1430-1452MHz for

"NS_38"
Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5, 10, 15, 20
1400 < f < 1427 -32 27 MHz
NOTE 1: This requirement shall be verified with UE transmission power of 15 dBm.

6.5.3.3.8 Requirement for network signalling value "NS_39"

When "NS_39" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.8-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.8-1: Additional requirements for "NS_39"

Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5, 10, 15, 20
1475 < f< 1488 -28 1 MHz
6.5.3.3.9 Requirement for network signalling value "NS_40"

When "NS_40" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.9-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.9-1: Additional requirements for NR channels assigned within 1427-1432MHz for

"NS_40"
Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5
1400 = f < 1427 -32 27 MHz
NOTE 1: This requirement shall be verified with UE transmission power of 15 dBm.
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6.5.3.3.10 Requirement for network signalling value "NS_41"

When "NS_41" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.10-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.10-1: Additional requirements for NR channels assigned within 1432-1517 MHz for

"NS_41"
Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5, 10, 15, 20, 40, 50, 60
1400 = f < 1427 -32 27 MHz
NOTE 1: This requirement shall be verified with UE transmission power of 15 dBm.

6.5.3.3.11 Requirement for network signalling value "NS_42"

When "NS_42" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.11-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.11-1: Additional requirements for NR channels assigned within 1432-1517 MHz for

"NS_42"
Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5, 10, 15, 20, 40, 50, 60 MHz
1518 = f=< 1520 -0.8 1 MHz
1520 < f < 1559 -30 1 MHz
6.5.3.3.12 Requirement for network signalling value "NS_21"

When "NS_21" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in
Table 6.5.3.3.12-1. These requirements also apply for the frequency ranges that are less than Foos (MHZ) in
Table 6.5.3.1-1 from the edge of the channel bandwidth.

Table 6.5.3.3.12-1: Additional requirements for "NS_21"

Frequency Channel bandwidth (MHz) / Measurement
band Spectrum emission limit (dBm) bandwidth
(MHz)

5,10
2200 = f< 2288 -40 1 MHz
2288 < f < 2292 -37 1 MHz
2292 << 2296 -31 1 MHz
2296 < f< 2300 -25 1 MHz
2320 << 2324 -25 1 MHz
2324 < <2328 -31 1 MHz
2328 < <2332 -37 1 MHz
2332 <f=< 2395 -40 1 MHz
6.5.3.3.13 Requirement for network signalling value "NS_24"

When "NS 24" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in
Table 6.5.3.3.13-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table
6.5.3.1-1 from the edge of the channel bandwidth.
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Table 6.5.3.3.13-1: Additional requirements

Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz, 10 MHz, 15 MHz, 20 MHz
2010 =f=<2025 -50 1 MHz

NOTE 1: This requirement applies at a frequency offset equal or larger than 5 MHz from
the upper edge of the channel bandwidth, whenever these frequencies overlap
with the specified frequency band.

6.5.3.3.14 Requirement for network signalling value "NS_27"

When "NS 27" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in
Table 6.5.3.3.14-1. Thisrequirement also applies for the frequency ranges that are less than FOOB (MHz) in
Table 6.5.3.1-1 from the edge of the channel bandwidth.

Table 6.5.3.3.14-1: Additional requirements for "NS_27"

Frequency range Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit (dBm) bandwidth
5, 10, 15, 20, 40
9 kHz — 3530 MHz -40 1 MHz
3530 MHz — 3540 MHz -25
3710 MHz — 3720 MHz -25
3720 MHz — 12.75 GHz -40
6.5.3.3.15 Requirement for network signalling value "NS_47"

When "NS_47" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.15-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.15-1: Additional requirements for NR channels assigned within 2545 - 2575 MHz for

"NS_47"
Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
30
2530 < f =< 2535 -25 1 MHz
2505 < f < 2530 -30 1 MHz
6.5.3.3.16 Requirement for network signalling value "NS_50"

When "NS_50" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.16-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.16-1: Additional requirements for "NS_50"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) NOTE
Frequency range 1805 - 1855 -40 1 1
Frequency range 1855 - 1880 -15.5 5 1,2,3

NOTE 1: This requirement is applicable for carriers with aggregated channel bandwidths confined in 1885-1920 MHz
for 25MHz and 30MHz channel BWs and confined in 1880-1920 MHz for 40MHz channel BW.

NOTE 2: The requirement also applies 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 3: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in
the protected operating band.
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6.5.3.3.17 Requirement for network signalling value "NS_12"

When "NS_12" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.17-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.17-1: Additional requirements NS_12

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz, 10 MHz
806 <f=<813.5 -42 6.25 kHz

NOTE 1: The requirement applies for NR carriers with lower channel edge at or above
814 MHz NOTE 2:  The emissions measurement shall be sufficiently power
averaged to ensure a standard deviation < 0.5 dB.

6.5.3.3.18 Requirement for network signalling value "NS_13"

When "NS_13" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.18-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.18-1: Additional requirements NS_13

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz
806 <f=<816 -42 6.25 kHz
NOTE 1: The requirement applies for NR carriers with lower channel edge at or above
817 MHz.
NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.

6.5.3.3.19 Requirement for network signalling value "NS_14"

When "NS_14" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.19-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.19-1: Additional requirements NS_14

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
10 MHz, 15 MHz, 20MHz
806 <f=<816 -42 6.25 kHz
NOTE 1: The requirement applies for NR carriers with lower channel edge at or above
824 MHz.
NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.

6.5.3.3.20 Requirement for network signalling value "NS_15"

When "NS_15" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.20-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.
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Table 6.5.3.3.20-1: Additional requirements NS_15

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz, 10 MHz, 15 MHz, 20 MHz
851 =< =859 -53 6.25 kHz
NOTE 1: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.

6.5.3.3.21 Requirement for network signalling value "NS_45"

When "NS_45" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.21-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.21-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission bandwidth
limit (dBm)
5 MHz 10 MHz
0.009 < f=24735 -25 -25 1 MHz
2473.5 <f<2477.5 -25 -13 1 MHz
24775 <f<2478.5 -13 -13 1 MHz
2478.5< f < 2483.5 -10 -10 1 MHz
2495 < f < 2496 -13 -13 1% of Channel
Bandwidth
2496 < f < 2501 -13 -13 1 MHz
2501 < f < 2505 -25 -13 1 MHz
2505 = f < 51 harmonic of the upper frequency -25 -25 1 MHz
edge of the UL operating band

6.5.3.3.22 Requirement for network signalling values "NS_48" and "NS_51"

When "NS_48" or "NS 51" isindicated in the cell, the power of any UE emission shall not exceed the levels specified
in Table 6.5.3.3.22-1. This requirement also applies for the frequency ranges that are less than Foos (MHZz) in Table
6.5.3.1-1 from the edge of the channel bandwidth.

Table 6.5.3.3.22-1: Additional requirements for "NS_48"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) NOTE
E-UTRA band 34 — FoL_iow - FpL_high -50 1
NR band n34
Freqguency range 1900 - 1915 -15.5 5 1
Frequency range 1915 - 1920 +1.6 5 1
NOTE 1: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in
the protected operating band.

6.5.3.3.23 Requirement for network signalling value "NS_49"

When "NS_49" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.23-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.
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Table 6.5.3.3.23-1: Additional requirements for "NS_49"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) NOTE
E-UTRA band 34 - FoL_low - FoL_high -50 1
NR band n34
Freqguency range 1880 - 1895 -40 1
Freguency range 1895 1915 -15.5 5 1
Freqguency range 1915 - 1920 1.6 5 1

NOTE 1: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in

the protected operating band.

6.5.3.3.24 Requirement for network signalling value "NS_44"

When "NS_44" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.24-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.24-1: Additional requirements for "NS_44"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) NOTE
Frequency range 2620 - 2645 -15.5 5 1,2
Frequency range 2645 - 2690 -40 1 1

NOTE 1: This requirement is applicable for carriers confined in 2570-2615 MHz.
NOTE 2: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in
the protected operating band.

6.5.3.3.25 Requirement for network signalling value "NS_46"

When "NS_46" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.3.3.25-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.25-1: Additional requirements for “NS_46"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) NOTE
Frequency range 2570 - 2575 +1.6 5 1,2
Frequency range 2575 - 2595 -15.5 5 1,2
Frequency range 2595 - 2620 -40 1 1

NOTE 1: This requirement is applicable for all carriers confined in 2500-2570 MHz. Sepcial restrictions apply for
channel bandwidths up to 20MHz: 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 with the minimum supported SCS of 15KHz.

NOTE 2: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in
the protected operating band.
6.5.4  Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of
signalsin its non linear elements caused by presence of the wanted signal and an interfering signal reaching the
transmitter viathe antenna.

UE transmit intermodulation is defined by the ratio of the mean power of the wanted signal to the mean power of the
intermodulation product when an interfering CW signal is added at alevel below the wanted signal at each transmitter
antenna port with the other antenna port(s) if any terminated. Both the wanted signal power and the intermodulation
product power are measured through NR rectangular filter with measurement bandwidth shown in Table 6.5.4-1.

The requirement of transmit intermodulation is specified in Table 6.5.4-1.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 225 ETSI TS 138 101-1 V16.9.0 (2021-10)

Table 6.5.4-1: Transmit Intermodulation

Wanted signal BW channel
channel bandwidth
Interference signal BW channel 2*BW channel

frequency offset from
channel center

Interference CW signal level -40 dBc
Intermodulation product <-29 dBc | <-35dBc
Measurement bandwidth The maximum transmission bandwidth configuration among the different SCS's for
the channel BW as defined in Table 6.5.2.4.1-1
Measurement offset from BWchannel @and 2*BW channel 2*BW channel and 4*BW channel

channel center

6.5A  Output RF spectrum emissions for CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the output RF spectrum emissions
requirementsin clause 6.5 apply.

6.5A.1 Occupied bandwidth for CA
6.5A.1.1  Void

6.5A.1.1a  Occupied bandwidth for Intra-band contiguous CA

For intra-band contiguous carrier aggregation the occupied bandwidth is a measure of the bandwidth containing 99 % of
the total integrated power of the transmitted spectrum. The occupied bandwidth shall be less than the aggregated
channel bandwidth defined in clause 5.3A.3.

6.5A.1.2 Occupied bandwidth for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation, the OBW requirement is met when the ratio of the transmitted power
in all sub-blocks of the uplink CA configuration to the total integrated power of the transmitted spectrum is greater than
99%.

6.5A.1.3 Occupied bandwidth for Inter-band CA

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the occupied bandwidth
requirements in subclause 6.5A.1.1a apply for that band.

For inter-band carrier aggregation with uplink assigned to two NR 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 6.5.1-1.

6.5A.2 Out of band emission for CA

6.5A.2.1 General

This clause contains requirements for out of band emissions for UE configured of carrier aggregation.
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6.5A.2.2 Spectrum emission mask

6.5A.2.2.1 Spectrum emission mask for intra-band contiguous C

For intra-band contiguous carrier aggregation the spectrum emission mask of the UE applies to frequencies (Afoos)
starting from the = edge of the aggregated channel bandwidth. For intra-band contiguous carrier aggregation, the power
of any UE emission shall not exceed the levels specified in Table 6.5A.2.2.1-1 for the specified channel bandwidth.

Table 6.5A.2.2.1-1: General NR CA spectrum emission mask

Afoos Spectrum emission limit(dBm) MBW(MHz)
(MHz)
+0-1 -13 Min(0.01*BWchannel_ca, 0.4)
+1-5 -10 1MHz
+ 5 — BWchannel_ca -13 1MHz
+BWchannel_ca- -25 1MHz
BWchanneI_CA+5

6.5A.2.2.2 Spectrum emission mask for intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation the spectrum emission mask requirement is defined as a composite
spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to AfOOB starting from the
edges of the sub-blocks. Composite spectrum emission mask is defined as follows

a) Composite spectrum emission mask isa combination of individual sub-block spectrum emissions masks

b) In case the sub-block consist of one component carrier the sub-lock general spectrum emission mask is defined in
subclause 6.5.2.1

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 the signalling is absent for dualPA-Architecture IE, if carrier leakage or 1/Q image lands inside the gap spectrum
between 2 UL CCswhen UL CCs are synchronized with frequenciesin the gap, exception to the SEM requirement

applies.
6.5A.2.2.3 Spectrum emission mask for Inter-band CA

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the spectrum emission mask
requirements in subclause 6.5A.2.2.1 apply for that band.

For inter-band carrier aggregation with uplink assigned to two NR 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 clauses
6.5.2.1 and 6.5.2.2. 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.
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6.5.A.2.24 Void
6.5A.2.3 Additional spectrum emission mask for CA
6.5A.2.3.1 Additional spectrum emission mask for intra-band contiguous CA

6.5A.2.3.1.1 Requirements for network signalling value "CA_NS_04"

When "CA_NS 04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5A.2.3.1.1-1.

Table 6.5A.2.3.1.1-1: Additional requirements for "CA_NS_04"

Afoos BWChannel_CA (MHz) / Spectrum emission limit (dBm) Measurement
MHz bandwidth
<50 >50
+0-1 -10 2 % of BWchannel_ca
-10 1 MHz

+1-5 -10 1 MHz
+5-X -13

+ X - (BWchannel_ca + 5 MHZz) -25

NOTE: Xis aggregated bandwidth

6.5A.2.3.1.2 Requirements for network signalling value "CA_NS_27"

When "CA_NS 27" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.2A.2.3.2.1.-1.

Table 6.2A.2.3.2.1-1: Additional requirements for "CA_NS_27"

Spectrum emission limit (dBm) / measurement bandwidth
for each aggregated channel bandwidth

Afoos Aggregated channel bandwidth of Measurement
MHz max 40 MHz bandwidth
+0-1 -13 1% of X
+1-X -13 1 MHz
<-Xor>X -25

NOTE 1: X s the aggregated channel bandwidth
NOTE 2: The requirements apply only at the frequency range from 3540 MHz to
3710 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.

6.5A.2.3.1 Void
6.5A.2.3.2 Additional spectrum emission mask for Intra-band non-contiguous CA

6.5A.2.3.2.1 Minimum requirement (network signalling value “CA_NC_NS_04")

For intra-band non-cotiguous CA_n41(2A), the additional SEM requirementsin subclause 6.5.2.3.2 (indicated by
NS _04) appliesin each uplink CC.
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6.5A.2.3.3 Additional spectrum emission mask for Inter-band CA
6.5A.2.4 Adjacent channel leakage ratio
6.5A.2.4.1 NR ACLR

6.5A.2.4.1.1 NR ACLR for intra-band contiguous CA

For intra-band contiguous carrier aggregation the carrier aggregation the Adjacent Channel Leakage power Ratio isthe
ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an
adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated channel bandwidth power
and adjacent aggregated channel bandwidth power are measured with rectangular filters with measurement bandwidths
specified in Table 6.5A.2.4.1.1-1. If the measured adjacent channel power is greater than -50dBm then the NRacLr shall
be higher than the value specified in Table 6.5A.2.4.1.1-1.

Table 6.5A.2.4.1.1-1: General requirements for intra-band contiguous CA ACLR

ACLR / Measurement bandwidth

CA ACLR 30 dB
CA MeaSl(J'{leon]ﬁEntlg)andW|dth Nominal channel space+MBWacLR,low/2+ MBW acLR high/2

+ BWchannel_ca

Adjacent channel centre /

frequency offset (in MHz) - BW channel cA
lefereniir?titrv\;en%né ibR MBW MBWshit= (MBWacLr_ca-MBW acLR low)/2
NOTE 1: MBWactLrow and MBWacLr high are the single-channel ACLR measurement bandwidths

specified for channel bandwidths BWchannelgow) and BW channel(nigh) in 6.5.2.4.1,
respectively.

6.5A.2.4.1.2 NR ACLR for intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation, CA Adjacent Channel Leakage power Ratio(CAacLr) isthe ratio of
the sum of the filtered mean power centred on each assigned channel frequency to the filtered mean power centred on
an adjacent NR channel frequency at nominal channel spacing. In case the gap bandwidth Wgap between 2 uplink CCs
is smaller than maximum of the 2 uplink channel bandwidths then no CAacLr requirement is set for the gap. Each
assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement
bandwidths specified in Table 6.5.2.4.1-1. If the measured adjacent channel power is greater than —50dBm then the
ACLR shall be higher than the value specified in Table 6.5A.2.4.1.2-1.

Table 6.5A.2.4.1.2-1: General requirements for intra-band non-contiguous CA ACLR

ACLR / Measurement bandwidth
CA ACLR 30dB
CA Measurement bandwidth for MBWacLr
each sub block
(NOTE 1)
Adjacent channel centre + BWchannel
frequency offset (in MHz) /
- BWchannel
NOTE 1: MBWactr is the single-channel ACLR measurement bandwidths specified in 6.5.2.4.1.

When the signalling is absent for dual PA-Architecture IE, if carrier leakage or 1/Q image lands inside the gap spectrum
between 2 UL CCswhen UL CCs are synchronized with frequenciesin the gap , exception to the ACLR requirement
with 3dB relaxation applies.

6.5A.2.4.1.3 NR ACLR for Inter-band CA

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the NR Adjacent Channel
Leakage power Ratio (NRACLR) requirements in subclause 6.5A.2.4.1.1apply for that band.
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For inter-band carrier aggregation with uplink assigned to two NR bands, the NR Adjacent Channel Leakage power
Ratio (NRACLR) is defined per component carrier while both component carriers are active and the requirement is
specified in clause 6.5.2.4.1.

6.5A.2.4.1.4 Void

6.5A.2.4.2 UTRA ACLR

6.5A.2.4.2.1 Void

6.5A.2.4.2.2 Void

6.5A.2.4.2.3 UTRA ACLR for Inter-band CA

For inter-band carrier aggregation with uplink assigned to two NR bands, the UTRA Adjacent Channel Leakage power
Ratio (UTRAACLR) is defined per component carrier while both component carrier are active and the requirement is
specified in clause 6.5.2.4.2.

6.5A.3 Spurious emission for CA

6.5A.3.1 General spurious emissions

For inter-band carrier aggregation with uplink assigned to two NR bands, the spurious emission requirement Table
6.5.3.1-2 apply for the frequency ranges that are more than Foog as defined in Table 6.5.3.1-1 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.

NOTE: For inter-band carrier aggregation with uplink assigned to two NR bands the requirementsin Table
6.5.3.1-2 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 6.5.3.1-2 would be considered to be verified
by the measurements verifying the one uplink inter-band CA spurious emission requirement.

For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more
than FOOB (MHZz) in Table 6.5A.3.1-1 from the edge of the aggregated channel bandwidth. For frequencies AfOOB
greater than FOOB as specified in Table 6.5A.3.1-1 the spurious emission requirementsin Table 6.5.3.1-2 are
applicable.

Table 6.5A.3.1-1: Boundary between out of band and spurious emission domain for intra-band
contiguous carrier aggregation

Aggregated

Channel OOB boundary Foos (MHz)
bandwidth
BWChanneI_CA BWChanneI_CA +5

For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined asa
composite spurious emission requirement. Composite spurious emission requirement applies to frequency ranges
that are more than FOOB away from the edges of each carrier in the gap and out of the gap. 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 requirement and FOOB
are defined in subclause 6.5.3.1

¢) 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
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For the signalling is absent for dualPA-Architecture IE, if carrier leakage or 1/Q image lands inside the gap spectrum
between 2 UL CCswhen UL CCs are synchronized with frequenciesin the gap, exception to the general spurious
requirement applies.

6.5A.3.2 Spurious emissions for UE co-existence

6.5A.3.2.1 Spurious emissions for UE co-existence for intra-band contiguous CA

This clause specifies the requirements for the specified intra-band contiguous carrier aggregation configurations for
coexistence with protected bands, the requirementsin Table 6.5A.3.2.1-1 apply.

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 6.5A.3.2.1-1: Requirements for uplink intra-band contiguous carrier aggregation

NR CA Spurious emission
combination
Protected Band Frequency range (MHz) Maximum MBW NOTE
Level (MHz)
(dBm)
CA_n7 E-UTRABand 1, 2, 3, 4,5, 7, FoL_low - For_nigh -50 1
8, 12, 13, 14, 17, 20, 22, 26,
27, 28, 29, 30, 31, 32, 33, 34,
40, 42, 43, 50, 51, 52, 65, 66,
67, 68, 72, 74, 75, 76, 85,
NR Band n77, n78
CA_n4l E-UTRABand 1, 2, 3, 4, 5, 8, FoL_low - For_nigh -50 1
12,13, 14, 17, 24, 25, 26, 27,
28, 29, 30, 34, 39, 42, 44, 45,
48, 50, 51, 52, 65, 66, 70, 71,
73,74, 85,
NR Band n77, n78
NR Band n79 FoL_low - FoL_high -50 1 2,4
E-UTRA Band 9, 11, 18, 19, FoL_low - For_nigh -50 1 6
21
E-UTRA Band 40 FoL_low - FoL_high -40 1
Frequency range 1884.5 1915.7 -41 0.3 5,6
CA_n48 E-UTRA Band 2, 4, 5, 12, 13, For_iow - For_nigh -50 1
14, 17, 24, 25, 26, 29, 30, 41,
50, 51, 66, 70, 71, 74, 85
CA_n77 E-UTRABand 1, 3,5, 7, 8, FoL_low - For_nigh -50 1
11, 18, 19, 20, 21, 26, 28, 34,
39, 40, 41, 65
Frequency range 1884.5 - 1915.7 -41 0.3 5
CA_n78 E-UTRABand 1, 3,5, 7, 8, FoL_low - For_nigh -50 1
11, 18, 19, 20, 21, 26, 28, 34,
39, 40, 41, 65
Frequency range 1884.5 - 1915.7 -41 0.3 5
CA_n79 E-UTRABand 1, 3, 5, 8, 11, For_low - For_nigh -50 1
18, 19, 21, 28, 34, 39, 40, 41,
42, 65
Frequency range 1884.5 - 1915.7 -41 0.3 5
NOTE 1: Void
NOTE 2: Void
NOTE 3: Void
NOTE 4: As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are
permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th 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 (2 MHz + N X Lcrs X RBsize
kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the
measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 5: Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.
NOTE 6: This requirement applies when the NR carrier is confined within 2545 — 2575 MHz or 2595 — 2645 MHz and

the channel bandwidth is 10 or 20 MHz

6.5A.3.2.2 Spurious emissions for UE co-existence for intra-band non-contiguous CA

This clause specifies the requirements for the specified intra-band non-contiguous carrier aggregation configurations for
coexistence with protected bands, the requirementsin Table 6.5A.3.2.2-1 apply.

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 6.5A.3.2.2-1: Requirements for uplink intra-band non-contiguous carrier aggregation

NR CA Spurious emission
combination
Protected Band Frequency range (MHz) Maximum MBW NOTE
Level (MHz)
(dBm)

CA n4l E-UTRABand 1, 2, 3, 4,5, 8, FoL_low - FoL_nigh -50 1
10, 12, 13, 14, 17, 24, 25, 26,
27, 28, 29, 30, 34, 39, 42, 44,
45, 48, 50, 51, 52, 65, 66, 70,
71,73, 74, 85,
NR Band n77, n78
NR Band n79 FoL low - FoL high -50 1 1,2
E-UTRA Band 40 FoL low - FoL high -40 1
E-UTRA Band 9, 11, 18, 19, FoL_low - FoL_high -50 1 2
21

CA_n77 E-UTRABand 1, 3,5, 7, 8, FoL_iow - FoL_nigh -50 1
11, 18, 19, 20, 21, 26, 28, 34,
39, 40, 41, 65

CA _n78 E-UTRABand 1, 3,5, 7, 8, FoL_low - FoL_nigh -50 1
11, 18, 19, 20, 21, 26, 28, 34,
39, 40, 41, 65

NOTE 1: As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are
permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th 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 (2 MHz + N X Lcrs X RBsize
kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the
measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 2: This requirement applies when the NR carrier is confined within 2545 — 2575 MHz or 2595 — 2645 MHz and
the channel bandwidth is 10 or 20 MHz

6.5A.3.2.3 Spurious emissions for UE co-existence for Inter-band CA

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause
6.5A.3.2.1 apply for that band.

For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirementsin Table 6.5A.3.2.3-1
apply on each component carrier with all component carriers are active.

NOTE: For inter-band carrier aggregation with uplink assigned to two NR bands the requirementsin Table
6.5A.3.2.3-1 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 6.5A.3.2.3-1 would be considered to be
verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence
reguirements.
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Table 6.5A.3.2.3-1: Requirements for uplink inter-band carrier aggregation (two bands)
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NR CA Spurious emission
combination
Protected Band Frequency range (MHz) Maximum MBW NOTE
Level (MHz)
(dBm)
CA_nl1-n3 E-UTRABand 1,5, 7, 8, 11, FoL_tow - FoL_nigh -50 1
18, 19, 20, 21, 26, 27, 28, 31,
32, 38, 40, 41, 43, 44, 50, 51,
65, 67, 68, 69, 72, 73, 74, 75,
76
NR Band n79
E-UTRA band 3, 34 FbL low - FbL high -50 1 4
E-UTRA band 22, 42, 52 FoL_low - FoL_nigh -50 1 2
NR Band n77, n78
Frequency range 1880 - 1895 -40 1 4,6
Frequency range 1895 - 1915 -15.5 5 4,6,7
Frequency range 1915 - 1920 +1.6 5 4,6,7
CA_ni1-n7 E-UTRABand 1, 5, 7, 8, 20, FoL_tow - FoL_nigh -50 1
22, 26, 27, 28, 31,32, 40, 42,
43, 50, 51, 52, 65, 67, 68, 72,
74,75, 76
NR Band n78, n79
band n77 FbL low - FbL high -50 1 2
band 3, 34 FoL low - FbL high -50 1 4
Frequency range 1880 1895 -40 1 4,6
Frequency range 1895 1915 -15.5 5 4.7,6
Frequency range 1915 1920 +1.6 5 4.7,6
Frequency range 2570 - 2575 +1.6 5 4,7,18
Frequency range 2575 - 2595 -15.5 5 4,7,18
Frequency range 2595 - 2620 -40 1 4,18
CA_n1-n8 E-UTRA Band 20, 28, 31, 32, FoL_tow - FoL_nigh -50 1
38, 40, 45, 50, 51, 65, 67, 68,
69, 72, 73, 74,75, 76
E-UTRA Band 3, 7, 22, 41, FoL_tow - FoL_nigh -50 1 2
42, 43
NR Band n77, n78, n79
E-UTRABand 1, 8, 34 FoL_low - FoL_high -50 1 4
E-UTRA Band 11, 21 FoL_low - FoL_high -50 1 5
Frequency range 1880 - 1895 -40 1 4,6
Frequency range 1895 - 1915 -15.5 5 4,6,7
Frequency range 1915 - 1920 +1.6 5 4,6,7
CA_nl1-n28 E-UTRA Band 5, 7, 8, 18, 19, FoL_tow - FoL_nigh -50 1
20, 26, 27, 31, 38, 40, 41, 72,
73
NR band n79
E-UTRA Band 1, 22, 32, 42, FoL_tow - FoL_nigh -50 1 2
43, 50, 51, 52, 65, 74, 75, 76
NR band n77, n78
E-UTRA Band 3, 34 FoL_low - FoL_high -50 1 4
E-UTRA Band 11, 21 FoL_low - FoL_high -50 1 11,12
E-UTRA Band 1, 65 FoL_low - FoL_high -50 1 11,15
Frequency range 470 - 694 -42 8 4,14
Freguency range 470 - 710 -26.2 6 15
Freguency range 758 - 773 -30 1 4
Frequency range 773 - 803 -50 1
Frequency range 662 - 694 -26.2 6 4
Frequency range 1880 - 1895 -40 1 4,6
Frequency range 1895 - 1915 -15.5 5 4,6,7
Frequency range 1915 - 1920 +1.6 5 4,6,7
CA_nl1-n40 E-UTRABand 1,5, 7, 8, 11, FoL_tow - FoL_nigh -50 1
18, 19, 20, 21, 22, 26, 27, 28,
31, 32, 38, 41, 42, 43, 44, 45,
50, 51, 52, 65, 67, 68, 69, 72,
73,74,75,76
Band 3, 34 FoL low - FoL high -50 1 4
NR band n77, n79 FoL_low - FoL_nigh -50 1 2
Frequency range 1880 1895 -40 1 4,14
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Frequency range 1895 1915 -15.5 5 4,7, 14

Frequency range 1915 1920 +1.6 5 4,7,14

Frequency range 1884.5 1915.7 -41 0.3 3
CA_nl-n41 E-UTRABand 1, 3, 5, 8, 11, FoL_tow FoL_nigh -50 1

18, 19, 21, 26, 27, 28, 42, 44,

45, 50, 51, 52, 65, 73, 74

NR Band n78

E-UTRA band 34 FoL_low FoL_nigh -50 1 4

E-UTRA Band 40 FoL_low FoL_high -40 1

NR Band n77, n79 FoL_low FoL_high -50 1 2

Frequency range 1880 1895 -40 1 4,6

Frequency range 1895 1915 -15.5 5 4,6,7

Frequency range 1915 1920 +1.6 5 4,6,7
CA_nl1-n78 E-UTRABand 1, 3,5, 7, 8, FoL_tow FoL_nigh -50 1

11, 18, 19, 20, 21, 26, 28, 34,

40, 41, 65,74

Frequency range 1880 1895 -40 1 4,6

Frequency range 1895 1915 -15.5 5 4,6,7

Frequency range 1915 1920 +1.6 5 4,6,7
CA_nl1-n79 E-UTRABand 1, 3,5, 7, 8, FoL_tow FoL_nigh -50 1

11, 18, 19, 21, 26, 28, 34, 40,

41,42,65,74

Frequency range 1880 1895 -40 1 4,6

Frequency range 1895 1915 -15.5 5 4,6,7

Frequency range 1915 1920 +1.6 5 4,6,7
CA_n2-n5 E-UTRA Band 2, 4, 5, 12, 13, FoL_tow FoL_nigh -50 1

14, 17, 25, 26, 28, 29, 30, 42,

48, 50, 51, 66, 70, 71, 74, 85,

E-UTRA Band 41, 43, 53 FoL_tow FoL_nigh -50 1 2

NR Band n77
CA_n2-n48 E-UTRA Band 4, 5, 12, 13, FoL_tow FoL_nigh -50 1

14, 17, 24, 25, 26, 29, 30, 41,

50, 51, 53, 66, 70, 71, 74, 85
CA_n2-n77 E-UTRA Band 4, 5, 12, 13, FoL_tow FoL_nigh -50 1

14, 17, 26, 29, 30, 41, 65, 66,

70,71

E-UTRA Band 2, 25 FDL_low FDL_high -50 1 2
CA_n2-n78 E-UTRA Band 5, 7, 12, 13, FoL_low FoL_high -50 1

26, 28, 41, 66

E-UTRA Band 2, 25 FoL_low FoL_nigh -50 1 4
CA_n3-n7 E-UTRABand 1, 5, 7, 8, 20, FoL_tow FoL_nigh -50 1

26, 27, 28, 31, 32, 33, 34, 40,

43, 44, 50, 51, 65, 67, 72, 74,

75,76

E-UTRA band 3 FoL_low FoL_high -50 1 4

E-UTRA band 22, 42, 52 FoL_low FoL_nigh -50 1 2

NR-band n77, n78

Frequency range 2570 2575 +1.6 5 4,7,18

Frequency range 2575 2595 -15.5 5 4,7,18

Frequency range 2595 2620 -40 1 4,18
CA_n3-n8 E-UTRA Band 1, 11, 20, 21, FoL_tow FoL_nigh -50 1

28, 31, 32, 33, 34, 38, 39, 40,

44, 50, 51, 65, 67, 72, 73, 74,

75,76

E-UTRA band 3, 8 FoL_low FoL_high -50 1 2,4

E-UTRA band 7, 22, 41, 42, FoL low FoL_high -50 1 2

43, 52

NR Band n77, n78, n79

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n3-n38 E-UTRA Band 1, 5, 8, 20, 27, FoL_tow FoL_nigh -50 1

28, 31, 32, 33, 34, 40, 43, 50,

51, 65, 67, 68, 72, 74, 75, 76

E-UTRA band 3 FoL_low FoL_high -50 1 15

E-UTRA band 22, 42, 52 FoL_low FoL_nigh -50 1 2

Frequency range 2620 2645 -155 5 15, 22, 26

Frequency range 2645 2690 -40 1 15, 22
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CA_n3-n28 E-UTRA Band 5, 7, 8, 18, 19, FoL_tow - FoL_nigh -50 1

20, 26, 27,31, 38, 40,41,72

E-UTRA Band 32, 42, 43, 50, FoL_tow - FoL_nigh -50 1 2

51,74, 75,76

NR band n77, n78, n79

E-UTRA Band 3, 34 FoL_low - FoL_high -50 1 4

E-UTRA Band 11, 21 FoL_tow - FoL_high -50 1 11,12

E-UTRA Band 1, 65 FoL_low - FoL_high -50 1 11, 15

Frequency range 470 - 694 -42 8 4,14

Frequency range 470 - 710 -26.2 6 15

Freguency range 758 - 773 -30 1 4

Frequency range 773 - 803 -50 1

Frequency range 662 - 694 -26.2 6 4

Frequency range 1880 - 1895 -40 1 4,6

Frequency range 1895 - 1915 -15.5 5 4,6,7

Frequency range 1915 - 1920 +1.6 5 4,6,7

Frequency range 1839.9 - 1879.9 -50 1 4

Frequency range 1884.5 - 1915.7 -41 0.3 3,11
CA_n5-n66 E-UTRABand 1, 2, 3, 4, 5, 6, FoL_tow - Fou_nign -50 1

7,8, 12,13, 14, 17, 24, 25,

28, 29, 30, 34, 38, 40, 43, 45,

50, 51, 65, 66, 70, 71, 85

E-UTRA Band 26 859 - 869 -27 1

E-UTRA Band 41, 42, 48, 52 FoL_low - FoL_high -50 1 2

NR Band n77, n78 FbL low - FoL_nigh -50 1 2

Frequency range 1884.5 - 1915.7 -41 0.3 3
CA_n5-n77 E-UTRABand 1, 2, 3, 4, 8, FoL_tow - FoL_nigh -50 1

11, 12, 13, 14, 17, 18, 19, 21,

25, 26, 28, 29, 30, 34, 40, 65,

66, 70, 71, 74

E-UTRA Band 41 FbL low - FbL high -50 1 2

Frequency range 1884.5 - 1915.7 -41 0.3 3
CA_n3-n40 E-UTRABand 1,5, 7, 8, 11, FoL_tow - FoL_nigh -50 1

18, 19, 20, 21, 26, 27, 28, 31,

32, 33, 34, 38, 39, 41, 43, 44.

45, 50, 51, 65, 67, 68, 69, 72,

73,74,75,76

E-UTRA Band 3 FbL low - FbL high -50 1 4

UTRA Band 22, 42, 52 FoL_tow - FoL_nigh -50 1 2

NR Band n77, n78, n79

Frequency range 1884.5 - 1915.7 -41 0.3 3
CA_n3-n41 E-UTRA Band 1, 5, 8, 11, 18, FoL_tow - FoL_nigh -50 1

19, 20, 21, 26, 27, 28, 34, 39,

44, 45,50, 51, 65, 73, 74

E-UTRA Band 40 FoL_low - FoL_high -40 1

E-UTRA Band 3 FoL_low - FoL_high -50 1 4

E-UTRA Band 42, FoL_low - FoL_nigh -50 1 2

NR Band n77, n78, n79

Frequency range 1884.5 - 1915.7 -41 0.3 3
CA_n3-n77 E-UTRABand 1, 3,5, 7, 8, FoL_iow - FoL_high -50 1

11, 18, 19, 20, 21, 26, 28, 34,

39, 40, 41, 65,74

Frequency range 1884.5 - 1915.7 -41 0.3 3
CA_n3-n78 E-UTRABand 1, 3,5, 7, 8, FoL_tow - FoL_nigh -50 1

11, 18, 19, 20, 21, 26, 28, 34,

39, 40,41, 65,74

Frequency range 1884.5 - 1915.7 -41 0.3 3
CA_n3-n79 E-UTRABand 1, 3, 5, 8, 11, FoL_tow - FoL_nigh -50 1

18, 19, 21, 28, 34, 39, 40, 41,

65, 74

E-UTRA Band 42 FbL low - FbL high -50 1 2

Frequency range 1884.5 - 1915.7 -41 0.3 3
CA_n5-n78 E-UTRABand 1, 2, 3, 4,5, 7, FoL_tow - FoL_nigh -50 1

8, 11,12, 13, 14, 17, 18, 19,

21, 24, 25, 26, 28, 29, 30, 31,

34, 38, 40, 45, 65, 66, 70, 74

Frequency range 945 - 960 -50 1
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Frequency range 1884.5 1915.7 -41 0.3 3

Frequency range 2545 2575 -50 1 2

Frequency range 2595 2645 -50 1

E-UTRA Band 41 FoL_low FbL_high -50 1 7,2
CA_n5-n79 E-UTRABand 1, 2, 3,4, 5, 7, FoL_tow FoL_nigh

8, 11,12, 13, 14, 17, 18, 19,

21, 24, 25, 26, 28, 29, 30, 31,

34, 38, 40, 42, 43, 45, 48, 50,

51, 65, 66, 70, 71, 73, 74, 85

E-UTRA Band 41, 52 FoL_low FbL_high -50 1 2

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n7-n25 E-UTRA Band 4, 5, 7, 12, 13, FoL_tow FoL_nigh -50 1

14 17, 26, 27, 28, 29, 30, 42,

66, 85

NR Band n78 FbL low FbL high -50 1 2

E-UTRA Band 43 FbL low FbL high -50 1 2

E-UTRA Band 2, 25 FoL_low FoL_high -50 1 4

Frequency range 2570 2575 1.6 5 4,7,18

Frequency range 2575 2595 -15.5 5 4,7,18

Frequency range 2595 2620 -40 1 4,18
CA_n7-n28 E-UTRABand 2, 3,5, 7, 8, FoL_tow FoL_nigh -50 1

20, 26, 27,31, 34,4072

E-UTRA Band 1, 4, 42, 43, FoL_tow FoL_nigh -50 1 2

50, 51, 65, 66, 74, 75, 76

NR band n78

E-UTRA Band n1 FoL_low FbL_high -50 1 11,12

Freqguency range 758 773 -32 1 4

Frequency range 773 803 -50 1

Frequency range 2570 2575 +1.6 5 4,7,18

Frequency range 2575 2595 -15.5 5 4,7,18

Frequency range 2595 2620 -40 1 4,18
CA_n7-n66 E-UTRA Band 2, 4, 5,7, 12, FoL_tow FoL_nigh -50 1

13, 14, 17, 26, 27, 28, 29, 30,

43, 66, 71, 85

E-UTRA Band 42 FoL_low FpL_high -50 1 2

Frequency range 2570 2575 +1.6 5 4,7,18

Frequency range 2575 2595 -155 5 4,7,18

Frequency range 2595 2620 -40 1 4,18
CA_n7-n78 E-UTRABand 1, 2, 3,4, 5, 7, FoL_tow FoL_nigh -50 1

8, 111, 18, 19, 20, 21, 26, 27,

28, 31, 32, 33, 34, 40, 50, 51,

65, 66, 67, 68, 72, 74, 75, 76

Frequency range 2570 2575 +1.6 5 4,7,18

Frequency range 2575 2595 -15.5 5 4,7,18

Frequency range 2595 2620 -40 1 4,18
CA _n8-n39 E-UTRA Band 1, 34, 40, 50, FoL_tow FoL_nigh -50 1

51,74

E-UTRA Band 22, 41, 42 FoL_tow FoL_nigh -50 1 2

NR Band n77, n78, n79

E-UTRA Band 8 FbL low FbL high -50 1 4
CA_n8-n40 E-UTRA Bands 1, 5, 11, 18, FoL_tow FoL_nigh -50 1

19, 20, 21, 26, 28, 31, 32, 33,

34, 38, 39, 45, 50, 51, 65, 67,

68, 69, 72, 73, 74, 75, 76

E-UTRA Bands 3, 7, 22, 41, FoL_tow FoL_nigh -50 1 2

42, 43,52

NR Bands n77, n78, n79

E-UTRA Band 8 FoL_low FoL_high -50 1 4

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n8-n41 E-UTRA Band 1, 11, 12, 28, FoL_tow FoL_nigh -50 1

34, 39, 45, 50, 51, 65, 73,74

E-UTRA Band 40 FoL_low FoL_high -40 1

E-UTRA band 3, 42, 52 FoL_low FoL_nigh -50 1 2

NR band n77, n78, n79

Frequency range 1884.5 1915.7 -41 0.3 3
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CA_n8-n78 E-UTRA Band 1, 8, 11, 20, FoL_tow FoL_nigh -50 1

21, 28, 34, 39, 40, 65, 74

E-UTRA Band 3,7, 41 FoL_low FbL_high -50 1 2

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n8-n79 E-UTRA Band 1, 8, 11, 21, FoL_tow FoL_nigh -50 1

28, 34, 39, 40, 65, 74

E-UTRA Band 3, 41, 42 FoL_low FoL_high -50 1 2

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n20-n28 E-UTRA Band 3, 7, 28, 31, 34 FoL_low FbL_high -50 1

E-UTRA Band 1, 22, 32, 38, FoL_tow FoL_nigh -50 1 2

42,43, 65, 75,76

NR Band n78
CA_n20-n78 E-UTRABand 1, 3, 7, 8, 34, FoL_tow FoL_nigh -50 1

40, 65

E-UTRA Band 20 FbL low FbL high -50 1 4

E-UTRA Band 38, 69 FbL low FbL high -50 1 2
CA_n25-n41 E-UTRA Band 4, 5, 12, 13, FoL_tow FoL_nigh -50 1

14, 17, 24, 26, 27, 28, 29, 30,

42, 48, 66, 70, 71,85

E-UTRA Band 2, 25 FbL low FbL high -50 1 4

NR Band n77 FbL low FbL high -50 1 2
CA_n25-n66 E-UTRA Band 4, 5, 7, 12, 13, FoL_tow FoL_nigh -50 1

14, 17, 24, 26, 27, 28, 29, 30,

38, 41, 50, 51, 53, 66, 70, 71,

74, 85

E-UTRA Band 42, 43, 48, FoL_tow FoL_nigh -50 1 2

NR Band n77, n78

E-UTRA Band 2, 25 FbL low FbL high -50 1 4
CA_n25-n71 E-UTRA Band 4, 5, 12, 13, FoL_tow FoL_nigh -50 1

14, 17, 24, 26, 30, 48, 53, 66,

85

E-UTRA Band 41, 70 FbL low FbL high -50 1 2

NR Band n71 FoL_low FoL_high -50 1 4

E-UTRA Band 29 FbL low FbL high -38 1 4
CA_n25-n78 E-UTRA Band 5, 7, 12, 13, FoL_tow FoL_nigh -50 1

25, 26, 28, 41, 66

E-UTRA Band 2, 25 FoL_low FoL_high -50 1 4
CA_n28-n40 E-UTRABand 1, 3,5, 7, 8, FoL_tow FoL_nigh -50 1

18, 19, 20, 26, 27, 28, 31, 34,

38,41,72

E-UTRA Band 11, 21, 22, 32, FoL_low FoL_nigh -50 1 2

42, 43, 50, 51, 52, 65, 73, 74,

75,76

NR band n77, n78, n79

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n28-n41 E-UTRA Band 2, 3, 5, 8, 25, FoL_tow FoL_nigh -50 1

26,27, 34

E-UTRA Band 4, 42, 50, 51, FoL_tow FoL_nigh -50 1 2

52, 65, 66, 73, 74

NR Band n77, n78, n79

E-UTRA Band 18, 19 FDL low FDL_high -50 1 11

E-UTRA Band 1 FoL_low FbL_high -50 1 11, 15

E-UTRA Band 11, 21 FoL_tow FoL_high -50 1 11,12

E-UTRA Band 40 FoL low FoL high -40 1

Frequency range 470 694 -42 8 4,14

Frequency range 470 710 -26.2 6 13

Frequency range 662 694 -26.2 6 4

Frequency range 758 773 -32 1 4

Frequency range 773 803 -50 1

Frequency range 1884.5 1915.7 -41 0.3 3,11
CA_n28-n50 E-UTRA Band 2, 3,5, 7, 8, FoL_tow FoL_nigh -50 1

18, 19, 25, 26, 27, 31, 34, 38,

39, 40,41, 72

E-UTRA Band 4, 22, 42, 43, FoL_low FoL_nigh -50 1 2

48, 52, 65, 66, 73

NR Band n77, n78, 79

E-UTRA Band 1 FoL_low FbL_high -50 1 2,10,11
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Frequency range 470 694 -42 8 4,14

Frequency range 470 710 -26.2 6 13

Frequency range 662 694 -26.2 6 4

Freqguency range 758 773 -32 1 4

Frequency range 773 803 -50 1

Frequency range 1884.5 1915.7 -41 0.3 3,11
CA_n28-n77 E-UTRA Band 3, 5, 7, 8, 18, FoL_tow FoL_nigh -50 1

19, 20, 26, 34, 39, 40, 41

E-UTRA Band 65, 74 FoL_low FbL_high -50 1 2

E-UTRA Band 1 FoL_low FoL_high -50 1 11, 15

E-UTRA Band 11, 21 FoL_tow FoL_high -50 1 11,12

Frequency range 758 773 -32 1

Frequency range 773 803 -50 1

Freqguency range 1884.5 1915.7 -41 0.3 3,11
CA_n28-n78 E-UTRA Band 3, 5, 7, 8, 18, FoL_tow FoL_nigh -50 1

19, 20, 26, 34, 39, 40, 41

E-UTRA Band 65 FoL_low FoL_high -50 1 2

E-UTRA Band 1 FoL_low FbL_high -50 1 11, 15

E-UTRA Band 11, 21 FoL_low FbL_high -50 1 11,12

Freqguency range 758 773 -32 1

Frequency range 773 803 -50 1

Frequency range 1884.5 1915.7 -41 0.3 3,11
CA_n38-n66 E-UTRA Band 2, 4, 5, 12, 13, FoL_tow FoL_nigh -50 1

14, 17, 25, 27, 28, 29, 30, 43,

50, 51, 66, 74, 85

E-UTRA Band 42 FoL_low FoL_high -50 1 2

Frequency range 2620 2645 -15.5 5 57,19

Frequency range 2645 2690 -40 1 5, 19,
CA_n38-n78 E-UTRA Band 1, 3, 5, 8, 20, FoL_tow FoL_nigh -50 1

28, 34, 40, 65,

Frequency range 2620 2645 -155 5 15, 22, 26

Frequency range 2645 2690 -40 1 15, 22
CA_n39-n40 E-UTRA Band 1, 8, 22, 26, FoL_tow FoL_nigh -50 1

28, 34, 41, 42, 44, 45, 50, 51,

52,73, 74

NR Band n77, n78, n79 FoL_low FoL_high -50 1 2

Frequency range 1805 1855 -40 1 8

Frequency range 1855 1880 -15.5 5 4,7,8
CA_n39-n41 E-UTRA Band 1, 8, 26, 28, FoL_tow FoL_nigh -50 1

34,42, 44, 45,50,51,74

E-UTRA Band 40 FoL_low FoL_high -40 1

NR Band n77, n78, n79 FoL_low FoL_high -50 1 2

Frequency range 1805 1855 -40 1 4

Frequency range 1855 1880 -15.5 5 4,7,8
CA_n39-n79 E-UTRA Band 1, 8, 28, 34, FoL_tow FoL_nigh -50 1

40, 41, 44, 45

NR Band n78 FbL low FbL high -50 1 2

Frequency range 1805 1855 -40 1 4,8

Frequency range 1855 1880 -15.5 5 4,7,8
CA_n40-n41 E-UTRABand 1, 3, 5, 8, 11, FoL_tow FoL_nigh -50 1

18, 19, 21, 26, 27, 28, 34, 39,

42, 44, 45, 50, 51, 65, 73, 74,

NR Band n77, n78

NR Band n79 FoL_low FoL_high -50 1 2

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n40-n78 UTRABand 1, 3,5, 7, 8, 11, FoL_tow FoL_nigh -50 1

18, 19, 20, 21, 26, 27, 28, 31,

32, 33, 34, 38, 39, 41, 44, 45,

50, 51, 65, 67, 68, 69, 72, 73,

74,75, 76

NR Band n79 FoL_low FoL_high -50 1 2

Frequency range 1884.5 1915.7 -41 0.3 3
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CA_n40-n79 E-UTRABand 1, 3,5, 8, 11, FoL_low FoL_nigh -50 1

18, 19, 21, 26, 28, 34, 39, 41,

42, 65, 74,

NR band n78

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n41-n50 E-UTRABand 1, 2, 3, 4,5, 8, FoL_low FoL_nigh -50 1

12,13, 14, 17, 20, 25, 26, 27,

28, 29, 30, 31, 34, 39, 42, 43,

44, 48, 52, 65, 66, 67, 68, 70,

71,73, 85

NR Band n77, n78

E-UTRA Band 40 FoL_low FoL_high -40 1

NR Band n79 FoL low FoL high -50 1 2
CA_n41-n66 E-UTRA Band 2, 4, 5, 12, 13, FoL_low FoL_nigh -50 1

14,17, 24, 25, 26, 27, 28, 29,

30, 50, 51, 66, 70, 71, 74, 85

E-UTRA Band 42, 48 FbL low FbL high -50 1 2
CA_n41-n71 E-UTRA Band 4, 5, 12, 13, FoL_iow FoL_nigh -50 1

14,17, 24, 26, 30, 48, 66, 85

E-UTRA Band 2, 25, 70 FoL_low FoL_high -50 1 2

NR Band n71 FoL low FoL high -50 1 4

E-UTRA Band 29 FbL low FbL high -38 1 4
CA_n41-n78 E-UTRABand 1, 3,5, 8, 11, FoL_iow FoL_nigh -50 1

18, 19, 21, 26, 28, 34, 39, 65,

74

E-UTRA Band 40 FoL low FoL high -40 1

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n41-n79 E-UTRABand 1, 3,5, 8, 11, FoL_iow FoL_nigh -50 1

18, 19, 21, 28, 34, 42, 44, 45,

65

E-UTRA Band 40 FoL low FoL high -40 1

Frequency range 1884.5 1915.7 -41 0.3 3
CA_n48-n66 E-UTRABand 2, 4,5, 7,12, FoL_iow FoL_nigh -50 1

13, 14, 17, 24, 25, 26, 27, 29,

30, 41, 50, 51, 66, 70, 71, 74,

85
CA_n50-n78 E-UTRABand 1, 2, 3, 4,5, 7, FoL_low FoL_nigh -50 1

8,12, 13, 17, 20, 25, 26, 27,

28, 29, 31, 33, 34, 38, 39, 40,

41, 44, 65, 66, 67, 68, 69, 72,

73,85

NR Band n79 FbL low FbL high -50 1 2
CA_n66-n71 E-UTRA Band 4, 5, 12, 13, FoL_low FoL_nigh -50 1

14,17, 26, 27, 30, 43, 50, 51,

53, 66, 74, 85

E-UTRA Band 2, 7, 25, 41, FoL_low FoL_nigh -50 1 2

42,48, 70

NR Band n77

E-UTRA Band 29 FbL low FbL high -38 1 4

E-UTRA Band 71 FoL_low FoL_high -50 1 4
CA_n66-n77 E-UTRA Band 2, 4, 5, 12, 13, FoL_low FoL_nigh -50 1

14, 17, 26, 29, 30, 41, 65, 66,

70,71
CA_n66-n78 E-UTRABand 2, 4,5, 7,12, FoL_iow FoL_nigh -50 1

13, 14, 17, 29, 26, 28, 41, 66,

71
CA_n70-n71 E-UTRA Band 4, 5, 12, 13, FoL_low FoL_nigh -50 1

14,17, 26, 27, 30, 48, 66, 74,

85

E-UTRA Band 2, 7, 25, 41, FoL_iow FoL_nigh -50 1 2

70,

NR Band n77

E-UTRA Band 29 FoL_low FoL_high -38 1 4

E-UTRA Band 71 FoL_low FoL_high -38 1 4
CA_n78-n92 E-UTRABand 1, 3, 7, 8, 34, FoL_iow FoL_nigh -50 1

40, 65

E-UTRA Band 20 FbL low FbL high -50 1 4
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[ E-UTRA Band 38, 69 | Forow | - | FoLngn | -50 ] 1] 2

NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

NOTE 19

NOTE 10:
NOTE 11:

NOTE 12:

NOTE 13:

NOTE 14:

NOTE 15:

NOTE 17:
NOTE 18:

FoL_lowand FoL_nigh refer to each frequency band specified in Table 5.2-1 in TS 38.101-1 or Table 5.5-1in TS
36.101

As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are
permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th 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 (2 MHz + N X Lcrs X
180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if
the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

Applicable when co-existence with PHS system operating in 1884.5 -1915.7 MHz

These requirements also apply for the frequency ranges that are less than Foos (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Void.

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.

For these adjacent bands, the emission limit could imply risk of harmful interference to UE(S) operating in the
protected operating band.

This requirement is only applicable for carriers with bandwidth confined within 1885-1920 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.

Void.

Void.

Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel
bandwidth used is 5 or 10 MHz.

As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for
each assigned NR 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 5.3.1-1) for which
the 2" harmonic totally or partially overlaps the measurement bandwidth (MBW).

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

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

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 3rd 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 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).

Void.

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.

: This requirement is applicable for power class 3 UE 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 power class 2 UE for any channel bandwidths within the range 2570 - 2615 MHz,
NS_44 shall apply. For power class 2 or 3 UE 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:

To simplify Table 6.5A.3.2.3-1, E-UTRA band numbers are listed for bands which are specified only for
E-UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are
specified only for NR operation.

ETSI




3GPP TS 38.101-1 version 16.9.0 Release 16 242

6.5A.3.24 Void

6.5A.3.2.5 Void

6.5A.3.2.6 Void

6.5A.3.3 Additional spurious emissions for CA

6.5A.3.3.1 Additional spurious emissions for intra-band contiguous CA
6.5A.3.3.1.1 Requirement for network signalling value "CA_ NS_04"

ETSI TS 138 101-1 V16.9.0 (2021-10)

When "CA_NS04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in
Table 6.5A.3.3.1.1-1. This requirement also applies for the frequency ranges that are less than FOOB (MHZz) in Table
6.5A.3.1-1 from the edge of the aggregated channel bandwidth.

6.5A.3.3.1.2

Table 6.5A.3.3.1.1-1: Additional requirements for "CA_NS_04"

Frequency range
(MHz)

BWChannel_CA (MHz) / Spectrum
emission limit (dBm)

20 to 190 MHz

Measurement
bandwidth

2495 < f < 2496 -13 Max(1 % of
BWChanneI_CA, 1 MHZ)
2490.5 = f < 2495 -13 1 MHz
0.009 < f<2490.5 -25 1 MHz

Requirement for network signalling value "CA_NS_27"

When "CA_NS 27" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in
Table 6.5A.3.3.1.2-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZz) in Table
Table 6.5A.3.1-1 from the edge of the aggregated channel bandwidth.

6.5A.3.3.1.3

Table 6.5A.3.3.1.2-1: Additional requirements for "CA_NS_27"

Frequency range Spectrum emission limit (dBm) for Measurement
(MHz) aggregated channel bandwidth of bandwidth
max 40 MHz
9 kHz — 3530 MHz -40 1 MHz
3530 MHz — 3540 MHz -25
3710 MHz — 3720 MHz -25
3720 MHz — 12.75 GHz -40

Requirement for network signalling value "CA_ NS_46"

When "CA_NS 46" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in
Table 6.5A.3.3.1.3-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZz) in Table
Table 6.5A.3.1-1 from the edge of the aggregated channel bandwidth.

Table 6.5A.3.3.1.3-1: Additional requirements for “CA_NS_46"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) NOTE
Frequency range 2570 - 2575 +1.6 5 1,2
Frequency range 2575 - 2595 -15.5 5 1,2
Frequency range 2595 - 2620 -40 1 1

NOTE 1: This requirement is applicable for carriers confined in 2500-2570 MHz.
NOTE 2: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in
the protected operating band.
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6.5A.4 Transmit intermodulation for CA

6.5A.4.2.1 Transmit intermodulation for intra-band contiguous CA

For intra-band contiguous carrier aggregation the requirement of transmitting intermodulation is specified in Table
6.5A.4.2.1-1.

Table 6.5A.4.2.1-1: Transmit Intermodulation

CA bandwidth B and C
class(UL)
Interference Signal BW channel_ca 2*BWchannel_ca
Frequency Offset
Interference CW Signal -40dBc
Level
Intermodulation Product -29dBc | -35dBc
Measurement bandwidth Nominal channel
(NOTE1L) space+MBW AacLR,low/2+
MBW acLR high/2
Measurement offset from BWchannel_ca 2*BW channel_ca
channel center and and
Z*BWChannel_CA 4*BWChanneI_CA
NOTE 1: MBWactLrow and MBWacLr high are the single-
channel ACLR measurement bandwidths
specified for channel bandwidths BW channelgow) and
BW channel(high) in 6.5.2.4.1, respectively.

6.5A.4.2.2 Void

6.5A.4.2.3 Transmit intermodulation for Inter-band CA

For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the transmit intermodulation
requirementsin subclause 6.5A.4.2.1apply for that band.

For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit intermodulation requirement is
specified in Table 6.5.4-1 which shall apply on each component carrier with both component carriers active.

6.5B  Output RF spectrum emissions for NR-DC

For inter-band NR-DC with one uplink carrier assigned per NR band, the output RF spectrum emissions for the
corresponding inter-band CA configuration as specified in clause 6.5A applies.

6.5D Output RF spectrum emissions for UL MIMO

6.5D.1 Occupied bandwidth for UL MIMO

For UE supporting UL MIMO, the requirements for occupied bandwidth apply to the sum of the powers from both UE
transmit antenna connectors. 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 connectorsin closed-loop spatial multiplexing scheme, the occupied bandwidth shall
be less than the channel bandwidth specified in table 6.5.1-1. The requirements shall be met with UL MIMO
configurations described in clause 6.2D.1.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirements in clause 6.5.1 apply.
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6.5D.2 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 is defined as the sum of the emissions from both UEtransmit antenna connectors.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
subclasuse 6.5.2 apply. The requirements shall be met with UL MIMO configurations described in clause 6.2D.1.

For UE support uplink full power transmission (ULFPTX) for UL MIMO, the requirementsin clause 6.5.2 shall apply.
The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of
uplink full power transmission mode.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.5.2 apply.

6.5D.3 Spurious emission for UL MIMO

For UE supporting UL MIMO, the requirements for Spurious emissions which are caused by unwanted transmitter
effects such as harmonics emission, parasitic emissions, intermodul ation products and frequency conversion productsis
defined as the sum of the emissions from both UE transmit antenna connectors.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in
subclasuse 6.5.3 apply. The requirements shall be met with the UL MIMO configurations described in clause 6.2D.1.

For UE support uplink full power transmission (ULFPTX) for UL MIMO, the requirementsin clause 6.5.3 shall apply.
The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of
uplink full power transmission mode.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirements in clause 6.5.3 apply.

6.5D.4 Transmit intermodulation for UL MIMO

For UE supporting UL MIMO, the transmit intermodul ation requirements are specified at each transmit antenna
connector and the wanted signal is defined as the sum of output powers from both UE transmit antenna connectors.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in
clause 6.5.4 apply to each transmit antenna connector. The requirements shall be met with the UL MIMO
configurations described in clause 6.2D.1.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 6.5.4 apply.

6.5E  Output RF spectrum emissions for V2X

6.5E.1 Occupied bandwidth for V2X

6.5E.1.1 General

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bands specified in Table 5.2E.1-1, the requirements in clause 6.5.1 shall apply for NR V2X sidelink
transmission.

For NR V2X UE with two transmit antenna connectors, the occupied bandwidth at each transmitter antenna shall be less
than the channel bandwidth specified in Table 6.5.1-1. The requirements shall be met with SL MIMO configurations
described in clause 6.2D.1.

If V2X UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the
active antenna connector.
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6.5E.1.2 Occupied bandwidth for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 6.5.1 shall apply for the uplink
in licensed band and the requirements specified in clause 6.5E.1 shall apply for the sidelink in licensed band or Band
n47.

6.5E.2 Out of band emission for V2X

6.5E.2.1 General

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bands specified in Table 5.2E.1-1, the requirementsin clause 6.5E.2 apply for NR V2X sidelink transmission.

For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each
transmit antenna connector. The requirements shall be met with SL MIMO configurations described in clause 6.2D.1.

6.5E.2.2 Spectrum emission mask

6.5E.2.2.1 General

For NR V2X UE, the existing NR general spectrum emission mask in subclause 6.5.2.2 appliesfor all supporting NR
V2X channel bandwidths. The spectrum emission mask of the UE applies to frequencies (Afoos) starting from the £
edge of the assigned NR channel bandwidth. For frequencies greater than (Afoos), the power of any UE emission shall
not exceed the levels specified in Table 6.5.2.2-1 for the specified channel bandwidth for NR V2X operating bandsin
Table5.2E.1-1.

6.5E.2.2.2 Spectrum emission mask for V2X con-current operation

For the inter-band con-current NR V2X operation, the general/additional SEM requirements specified in clause 6.5.2
shall apply for the uplink in licensed band and the general/additional SEM requirements specified in clause 6.5E.2 shall
apply for the sidelink in licensed band or Band n47.

6.5E.2.3 Additional Spectrum emission mask

6.5E.2.3.1 Requirements for network signalling value "NS_33"

The additional spectrum mask in Table 6.5E.2.2.1-1 appliesfor NR 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" isindicated in the cell or pre-configured radio parameters, the power of any V2X UE emission shall not
exceed the levels specified in Table 6.5E.2.2.1-1.

Table 6.5E.2.2.1-1: Additional spectrum mask requirements for 10MHz channel bandwidth

Spectrum emission limit (dBm EIRP)/ Channel bandwidth

Afoos 10 MHz Measurement

(MHz) bandwidth

+£0-0.5 |AfOOB| 100 kHz

[-13 — 12 ( /MHZ)]

+0.5-5 16 (|AfOOB]| 100 kHz
[-19-2( itz = 05)]

+5-10 |AfOOB| 100 kHz
[-27-2( Mtz = 50)]
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NOTE 1. 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.

NOTE 2: Additional SEM for NR V2X overrides any other requirementsin frequency range 5855-5950MHz.
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 | in [11].
6.5E.2.3.2 Requirements for network signalling value "NS_52"

The additional spectrum mask in Table 6.5E.2.3.2-1 appliesfor NR V2X UE within 5 765 MHz to 6 005 MHz
according to FCC regulation. 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_52" isindicated in the cell or pre-configured radio parameters, the power of any V2X UE emission shall not
exceed the levels specified in Table 6.5E.2.3.2- 1.

Table 6.5E.2.3.2-1: Additional spectrum mask requirements for 40MHz channel bandwidth (fc =

5885MHz)
Afoos (MHZ) Emission Limit (dBm) Measurement
Bandwidth
+0-2 -32 100kHz
+2-10 -36 100kHz
+10-20 -38 100kHz
+20-40 -43 100kHz
+40-100 -50 100kHz

6.5E.2.4 Adjacent channel leakage ratio

6.5E.2.4.1 General

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.

For NR V2X UE, the existing ACLR requirement for NR uplink transmission in clause 6.5.2.4 are applied for NR V2X
UE for NR V2X operating bandsin 5.2E.1-1.

For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each
transmit antenna connector. The requirements shall be met with SL MIMO configurations described in clause 6.2D.1.

If V2X UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the
active antenna connector.

6.5E.2.4.2 ACLR for V2X con-current operation
For the inter-band con-current NR V2X operation, the ACLR requirement specified in clause 6.5.2.4 shall apply for the

uplink in licensed band and the ACLR requirement specified in clause 6.5E.2.4 shall apply for the sidelink in licensed
band or Band n47.
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6.5E.3 Spurious emissions for V2X

6.5E.3.1 General spurious emissions

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bands specified in Table 5.2E.1-1, the general spurious emission requirementsin clause 6.5.3.1 shall apply for
NR V2X sidelink transmission.

For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each
transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause
6.2D.1.

6.5E.3.2 Spurious emissions for UE co-existence

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bands specified in Table 5.2E.1-1, the requirements in clause 6.5.3.2 shall apply for NR V2X sidelink
transmission.

For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each
transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause
6.2D.1.

6.5E.3.3 Spurious emissions for UE co-existence for V2X con-current operation
For the inter-band con-current NR V2X operation, the UE-coexistence requirementsin Table 6.5E.3.1.1-1 apply for the

corresponding inter-band con-current operation with transmission assigned to both uplink in licensed band and sidelink
in Band n47.

Table 6.5E.3.3.1-1: Requirements for inter-band con-current V2X operation

V2X Spurious emission
con-current Protected band Frequency range Maximum MBW NOTE
operating (MHz) Level (MHz)
band (dBm)
cofiguration
V2X_n71A- E-UTRA Band 4, 5, 12, 13, 14,17, | FoLiow | - | FboL nigh -50 1
n47A 24, 26, 30, 48, 66, 85
E-UTRA Band 2, 25, 41, 70 FoLlow | - | FbL high -50 1 1
E-UTRA Band 29 FoLiow | - | FoL_nigh -38 1 2
NR Band n71 FoL low - | FpL high -50 1
Frequency range 5925 - 5950 -30 1 3,4
Frequency range 5815 - 5855 -30 1 3

NOTE 1: 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", 319, 4t or 51
harmonic spurious emissions. In case the exceptions are allowed due to spreading of the harmonic
emission the exception is also allowed for the first 1 MHz frequency range immediately outside the
harmonic emission on both sides of the harmonic emission. This results in an overall exception interval
centred at the harmonic emission of (2MHz + N x Lcrs X 180kHz), where N is 2, 3 or 4 for the 2"9, 31 or
4% harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or
partially overlaps the overall exception interval.

NOTE 2: 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 aggregated channel bandwidth.

NOTE 3: Applicable when NS_33 is configured by the pre-configured radio parameters for power class 3 V2X UE.

NOTE 4: In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max
(5925, fc + 15), where fc is the channel centre frequency.

6.5E.3.4 Additional spurious emissions requirements for V2X

6.5E.3.4.1 General

This clause specifies additional spurious emission requirements for V2X operation
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6.5E.3.4.2 Requirements for network signalling value "NS_33"

Table 6.5.3.4.2-1: Additional requirements for "NS_33"

Protected band | Frequency range (MHz) Maximum Level (EIRP?) | MBW (MHz) NOTE
Freqguency range 5925 - 5950 -30 1 1
Freqguency range 5815 - 5855 -30 1 3

NOTE 1: In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max
(5925, fc + 15), where fc is the channel centre frequency.

NOTE 2: The EIRP requirement is converted to conducted requirement depend on the supported post antenna
connector gain Gpost connector declared by the UE following the principle described in annex | in [11].

NOTE 3: Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the
measurement bandwidth. The sweep time shall be set larger than (symbol length)*(number of points in
sweep) to improve the measurement accuracy.

When "NS 33" is configured from pre-configured radio parameters or the cell, and the indication from upper layers has
indicated that the UE is within the protection zone of CEN DSRC devices or HDR DSRC devices, the power of any NR
V2X UE emission shall fulfil either one of the two sets of conditions.

Table 6.5.3.4.2-2: Requirements for spurious emissions to protect CEN DSRC for V2X UE

Maximum Transmission Power Emission Limit in Frequency Range 5795-5815 (dBm/MHz
(dBm EIRPY) EIRPY)
Condition 1 10 -65
Condition 2 10 -45

NOTE 1: The EIRP requirement is converted to conducted requirement depend on the supported post antenna
connector gain Gpost connector declared by the UE following the principle described in annex | in [11].

6.5E.3.4.3 Void
6.5E.4 Transmit intermodulation

6.5E.4.1 General

When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X
operating bands specified in Table 5.2E.1-1, the requirementsin clause 6.5.4 apply for NR V2X sidelink transmission.

For NR V2X UE with two transmit antenna connectors, the regquirements specified for single carrier shall apply to each
transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause
6.2D.1.

6.5E.4.2 Transmit intermodulation for V2X con-current operation

For the inter-band con-current NR V22X operation, the requirements specified in clause 6.5.4 shall apply for the uplink
in licensed band and the requirements specified in clause 6.5E.4 shall apply for the sidelink in licensed band or Band
n47.

6.5F  Output RF spectrum emissions

6.5F.1 Occupied bandwidth

The requirements for occupied bandwidth in clause 6.5.1 apply for the specified NR-U channel bandwidthsin Table
5.3.5-1.
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6.5F.2 Out of band emission

6.5F.2.1 General

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.

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.

6.5F.2.2 Spectrum emission mask for operation with shared spectrum channel access

Instead of the general spectrum emission mask requirement in clause 6.5.2.2, when operating with shared spectrum
channel access the relative power of any UE emission shall not exceed the levels specified in Table 6.5F.2.2-1 for the
specified channel bandwidth or -30 dBm/MHz whichever is the greatest. The spectrum emission mask for operation
with shared spectrum channel access is defined relative to the maximum power density in a1 MHz measurement
bandwidth within the channel bandwidth.

The spectrum emission mask for operation with shared spectrum channel access applies to frequencies (Afoog) Starting
from the = edge of the assigned channel bandwidth. For frequencies offset greater than Afoos, the spurious requirements
in clause 6.5.3 are applicable.

Table 6.5F.2.2-1: Spectrum emission mask for operation with shared spectrum channel access

Spectrum emission limit (dBr) / Channel bandwidth
Afoos 10 MHz 20 MHz 40 MHz 60 MHz 80 MHz Measurement
(MHz) bandwidth
(MBW)
+0-1 —20 |Af gopl [100kHZ)®
+1-5 NOTE 1 NOTE 1 NOTE 1 NOTE 1 NOTE 1 1 MHz
+5-10 NOTE 2
+10-20 -40 NOTE 2
+ 20-30 -40
+ 30-40 NOTE 2 NOTE 2
+ 40-50 -40 NOTE 2
+ 50-60
+60-70 -40
+ 70-80
+ 80-100 -40
NOTE 1: Given as: —20 — (8/,) |1Afoop — 1| where A = (Channel Bandwidth/.) _ 1

NOTE 2: Given as: —16 — (12/p) [Afgo5| where B = (Channel Bandwidth/

NOTE 3: The measured value shall be scaled by a factor equal to the ratio of the reference bandwidth (1 MHz) to
the measurement bandwidth before the emission limit (dBr) is applied.

NOTE 4: The carrier leakage exceptions from Table 6.4F.2.3-1 apply and carrier leakage contribution shall be
removed prior to setting the 0dBr level of the mask, the reported carrier frequency location in
txDirectCurrentLocation field of the UplinkTxDirectCurrentBWP can be used to cancel the carrier leakage
contribution. If txDirectCurrentLocation is not available or is reported with value 3300 or 3301, a carrier
frequency location at the center of the channel shall be assumed.

For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement positionin
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.

6.5F.2.2.1 Spectrum emission mask for non-transmitted channels

In the case of non-transmitted 20 MHz channel(s) on the edges of an assigned channel bandwidth the spectrum emission
mask for operation with shared spectrum channel access, specified in Table 6.5F.2.2-1, is applied by using the total
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bandwidth of the remaining transmitted channels. The spectrum emission mask for non-transmitted channelsis floored
at -28dBr.

The relative power of any UE emission shall not exceed the most stringent levels given by the spectrum emission mask
for operation with shared spectrum channel access with full channel bandwidth and the spectrum emission mask for
non-transmitted channels with the channel bandwidth of the transmitted channels in the case of non-transmitted
channels at the edge of an assigned channel bandwidth.

An exception to the spectrum emission mask for non-transmitted channels allows a single [2] MHz bandwidth to extend
to [-28] dBc relative to total transmit power, or [-20] dBm, whichever isthe greatest.
6.5F.2.3 Additional spectrum emission mask

There are no additional spectrum emission mask requirements in this version of the specification.

6.5F.2.4 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.

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.

6.5F.2.4.1 Shared spectrum channel access ACLR

The Adjacent Channel Leakage power Ratio istheratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The
assigned channel power and adjacent channel power are measured with rectangular filters with measurement
bandwidths specified in Table 6.5.2.4.1-1.

Instead of the general ACLR reguirement in clause 6.5.2.4, if the measured adjacent channel power is greater than —47
dBm then the ACLR shall be higher than the value specified in Table 6.5F.2.4.1-1.

Table 6.5F.2.4.1-1: Shared spectrum channel acess ACLR requirement

Power class 5
ACLR 27 dB

6.5F.2.4.2 Additional requirement for network signaled value "NS_29"

When "NS_29" isindicated in the cell, the UE emission shall meet the additional requirements specified in Table
6.5F.2.4.2-1 for shared spectrum channels assigned within 5150 — 5350 MHz and 5470 — 5730 MHz.

Table 6.5F.2.4.2-1: ACLR2 requirement for "NS_29"

Power class 5 20 MHz 40 MHz 60, 80 MHz
ACLR2 40 dB 40 dB N/A
Measurement bandwidth 20 MHz 40 MHz N/A
Adjacent channel center frequency +40 / -40 +80/-80 N/A
offset (MHz)

6.5F.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 requirementsin line with SM.329
[9] and NR operating band requirement to address UE co-existence.

To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the
measurement bandwidth. When the resol ution bandwidth is smaller than the measurement bandwidth, the result should
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be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement
bandwidth.

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.

6.5F.3.1 General spurious emissions

The requirements for general spurious emission requirements in clause 6.5.3.1 apply.

6.5F.3.2 Spurious emissions for UE co-existence

Spurious emissions requirements for UE coexistence are not applicable to bands restricted to stand-alone operation with
shared spectrum channel access asidentified in Table 5.2-1.

6.5F.3.3 Additional spurious emissions

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
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.

6.5F.3.3.1 Requirement for network signalling value "NS_28"

When "NS 28" isindicated in the cell, the power of any UE emission for channels assigned within 5150-5350 and
5470-5725 MHz shall not exceed the levels specified in Table 6.5F.3.3.1-1. This requirement also applies for the
frequency ranges that are less than Foos (MHZ) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.5F.3.3.1-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80, [100] MHz
4774 -54 100 kHz
87.5=<f=<118 -54 100 kHz
174 <1< 230 -54 100 kHz
470 < f<862 -54 100 kHz
1000 = f< 5150 -30 1 MHz
5350 = f=5470 -30 1 MHz
5725 =< f< 26000 -30 1 MHz
6.5F.3.3.2 Requirement for network signalling value "NS_29"

When "NS 29" isindicated in the cell, the power of any UE emission for channels assigned within 5150-5350 and
5470-5730 MHz shall not exceed the levels specified in Table 6.5F.3.3.2-1, Table 6.5F.3.3.2-2, and Table 6.F.3.3.2-3.
This requirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.6.3.1-1 from the edge of
the channel bandwidth.

Table 6.5F.3.3.2-1: Additional requirements for 20 MHz channel bandwidth

Center Protected range Minimum Measurement
Frequency Fc [MHZz] requirement bandwidth
[MHZz] [dBm]
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5179.98 = Fc = 5135 <f=<5142 -26 1 MHz
5239.98
5142 <f <5150 -18
5250 < f < 5250.2 3to-2
5250.2 = f <5251 -210-10
5251 < f < 5260 -10 to -18
5260 < f < 5266.7 -18 to -26
5266.7 < f < 5365 -26
5260.02 < Fc < 5135 =< f=<5233.3 -26
5320.02
5233.3 < <5240 -26 to -18
5240 < f < 5249 -18 to -10
5249 <f=<5249.8 -10to -2
5249.8 < f <5250 -2t03
5350 < f < 5365 -26
5500.02 < Fc = 5420 < f < 5460 -26
5719.98
5460 < f < 5470 -19
5745 < f <5765 -19
5765 < f < 5800 -26
NOTE:  The minimum requirement when specified as a range denotes the emission

requirement at the end points of the protected range. The requirement within the
protected range is obtained by linear interpolation between the requirements at
the end points.

Table 6.5F.3.3.2-2: Additional requirements for 40 MHz channel bandwidth

Center Protected range Minimum Measurement
Frequency Fc [MHZz] requirement bandwidth
[MHZz] [dBm]
5190 s Fc = 5100 =<f=<5141.6 -26 1 MHz
5230.02
5141.6 <f <5150 -18
5250 < f < 5251 -3t0-13
5251 < f< 5270 -13to0 -21
5270 <f<5278.4 -21to -26
5278.4 < f < 5400 -26
5269.98 = Fc = 5210 <f<5221.6 -26
5310
5221.6 <f<5230 -26 to -21
5230 < f <5249 -21t0-13
5249 =< f < 5250 -13to -3
5350 =< f < 5358.4 -18
5358.4 < f < 5400 -26
5509.98 < Fc < 5420 < f < 5460 -19
5670
5460 < f < 5470 -13
5770 < f < 5800 -19

NOTE: The minimum requirement when specified as a range denotes the emission
requirement at the end points of the protected range. The requirement within the
protected range is obtained by linear interpolation between the requirements at the

end points.
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Table 6.5F.3.3.2-3: Additional requirements for 60 and 80 MHz channel bandwidth

Center Protected range Minimum Measurement
Frequency Fc [MHZz] requirement bandwidth
[MHZ] [dBm]
5200.02 < Fc = 5020 < f<5123.2 -26 1 MHz
5220
5123.2 < f=<5150 -18
5250 < f < 5251 -6 10 -16
5251 =f< 5290 -16 to -24
5290 =< f < 5296.7 -24 to -26
5296.7 < f < 5480 -26
5280 s Fc < 5020 < f<5203.3 -26
5299.98
5203.3 <f <5210 -26 to -24
5210 < f <5249 -24 10 -16
5249 < f <5250 -16to -6
5350 < f < 5376.8 -18
5376.8 < f <5480 -26
5520 < Fc = 5340 < f < 5460 -19
5689.98
5460 < f < 5469.5 -13
5469.5 < f <5470 -13
5770 < f <5800 -19
NOTE: The minimum requirement when specified as a range denotes the emission
requirement at the end points of the protected range. The requirement within the
protected range is obtained by linear interpolation between the requirements at the
end points.
6.5F.3.3.3 Requirement for network signalling value "NS_30"

When "NS_30" isindicated in the cell, the power of any UE emission for channels assigned within 5150-5350 MHz,
5470-5725 MHz and 5725-5850 MHz shall not exceed the levels specified in Table 6.5F.3.3.3-1-1, Table 6.5F.3.3.3-1-2
and Table 6.5F.3.3.3-1-3, respectively. These requirements also apply for the frequency ranges that are less than Foog
(MH2) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.5F.3.3.3-1: Additional requirements for shared access channels assigned within 5150-5350

MHz
Protected range Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80 MHz
4500 =< f< 5150 -41
5350 < f < 5460 21 1 MHz

Table 6.5F.3.3.3-2: Additional requirements for shared access channels assigned within 5470-5725

MHz
Protected range Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80 MHz

4500 < f=< 5150 -41
5350 < f < 5460 -41
5460 < f < 5470 27 1 MHz

5725 <f -27
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Table 6.5F.3.3.3-3: Additional requirements for shared access channels assigned within 5725-5850

MHz
Protected range Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80, [100] MHz

f < 5650 -27
5650 < f < 5700 -27 10 10
5700 =< f< 5720 10to0 15.6
5720 <f=<5725 15.6 to 27 1 MHz
5850 < f < 5855 27 to 15.6
5855 < f < 5875 15.6t0 10
5875 < f < 5925 10 to -27

5925 < f -27

end points.

NOTE: The minimum requirement when specified as a range denotes the emission
requirement at the end points of the protected range. The requirement within the
protected range is obtained by linear interpolation between the requirements at the

6.5F.3.3.4

Requirement for network signalling value "NS_31"

When "NS_31" isindicated in the cell, the power of any UE emission for channels assigned within 5150-5250 MHz,
5250-5350 MHz, 5470-5725 MHz and 5725-5850 MHz shall not exceed the levels specified in Table 6.5F.3.3.4-1,
Table 6.5F.3.3.4-2, Table 6.5F.3.3.4-3 and Table 6.5F.3.3.4-4, respectively. These requirements also apply for the
frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.5F.3.3.4-1: Additional requirements for NR-U channels assighed within 5150-5250 MHz

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80 MHz
f=<5150 -27
f> 5250 -27 1 MHz

Table 6.5F.3.3.4-2: Additional requirements for NR-U channels assigned within 5250-5350 MHz

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80 MHz
f <5250 27
f> 5350 27 1 MHz

Table 6.5F.3.3.4-3: Additional requirements for NR-U channels assighed within 5470-5725 MHz

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80 MHz
f <5470 -27
25725 27 1 MHz
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Table 6.5F.3.3.4-4: Additional requirements for NR-U channels assigned within 5725-5850 MHz

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
20, 40, 60, 80 MHz
f<5725 -27
f = 5850 27 1 MHz
6.5F.3.3.5 Requirements for network signalling value "NS_53" or "NS_54"

When "NS_53" or "NS 54" isindicated in the cell, the power of any UE emission shall not exceed the levels specified
in Table 6.5F.3.3.5-1. These requirements also apply for the frequency ranges that are less than Foos (MHZz) in Table
6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.5F.3.3.5-1: Additional requirements

Frequency band Spectrum emission limit Measurement
(MHz) (dBm) bandwidth
f <5925 -27 1 MHz
f=7125 -27

6.5F.4 Transmit intermodulation

The reguirements for transmit intermodulation in clause 6.5F.4 apply.

6.6 Void

6.6E Time alignment error

For V2X UE(s) with two transmit antenna connectorsin SL MIMO, this requirement appliesto slot timing differences
between transmissions on two transmit antenna connectors. The Time Alignment Error (TAE) shall not exceed 260 ns.
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7 Receiver characteristics

7.1 General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with
an integral antenna only, areference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an
integral antenna(s) may be taken into account by converting these power levelsinto field strength requirements,
assuming a0 dBi gain antenna. For UES with more than one receiver antenna connector, identical interfering signals
shall be applied to each receiver antenna port if more than one of theseis used (diversity).

Thelevels of the test signal applied to each of the antenna connectors shall be as defined in the respective clauses
below.

The applicability of receiver requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band
n90 shall meet the minimum requirements for Band n41.

With the exception of clause 7.3, the requirements shall be verified with the network signalling value NS_01 configured
(Table 6.2.3-1).

All the parametersin clause 7 are defined using the UL reference measurement channels specified in Annexes A.2.2,
the DL reference measurement channels specified in Annex A.3.2 and using the set-up specified in Annex C.3.1.

The minium requirements specified in clauses 7.5, 7.6, 7.7 and 7.8 for NR band n48 refer to the minimum reguirements
for NR bands < 2.7 GHz.

For the additional requirements for intra-band non-contiguous carrier aggregation of two or more sub-blocks, an in-gap
test refersto the case when the interfering signal islocated at a negative offset with respect to the assigned lowest
channel frequency of the highest sub-block and located at a positive offset with respect to the assigned highest channel
frequency of the lowest sub-block.

For the additional requirements for intra-band non-contiguous carrier aggregation of two or more sub-blocks, an out-of -
gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned
channel frequency of the highest carrier frequency, or located at a negative offset with respect to the assigned channel
frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation of two or more sub-blocks with
channel bandwidth larger than or equal to 5 MHz, the existing adjacent channel selectivity requirements, in-band
blocking requirements (for each case), and narrow band blocking requirements apply for in-gap tests only if the
corresponding interferer frequency offsets with respect to the two measured carriers satisfy the following condition in
relation to the sub-block gap size Wy, for at least one of these carriersj = 1,2, so that the interferer frequency position
does not change the nature of the core requirement tested:

Wgap > 2-|FInterferer (offset) j| — BWChannel())

where Finerferer (offset)j fOr @ sub-block with a single component carrier isthe interferer frequency offset with respect to
carrier j as specified in clause 7.5, clause 7.6.2 and clause 7.6.4 for the respective requirement and BWchane ) the
channel bandwidth of carrier j. Finerferer (offsetyj fOr @ sub-block with two or more contiguous component carriersis the
interference frequency offset with respect to the carrier adjacent to the gap is specified in clause 7.5A, 7.6A.2 and
7.6A.3. Theinterferer frequency offsets for adjacent channel selectivity, each in-band blocking case and narrow- band
blocking shall be tested separately with asingle in-gap interferer at atime.

For the additional requirements for operation with shared spectrum channel access, the receiver requirements apply
under the assumption that all 20 MHz sub-bands and all RB’s of each sub-band within the downlink channel are
alocated with intra-cell guard bands configured to zero.

7.1A General

The minimum requirements for band combinations including Band n41 also apply for the corresponding band
combinations with Band n90 replacing Band n41 but with otherwise identical parameters. For brevity the said band
combinations with Band n90 are not listed in the tables below but are covered by this specification.
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The minium requirements specified in clauses 7.5A, 7.6A, 7.7A and 7.8A for NR band n48 refer to the minimum
requirements for NR bands < 2.7 GHz.

The minium requirements specified in clauses 7.5A, 7.6A, 7.7A and 7.8A for NR band n48 refer to the minimum
requirements for NR bands < 2.7 GHz.

7.1F General

For wideband operations, the minimum requirements for the receiver characteristics are specified when zero width
intra-cell guardbands are configured and with all RB set(s) within the channel scheduled and with all RB sets available
for DL transmissions according to the channel access proceduresin [14].

7.2 Diversity characteristics

The UE isrequired to be equipped with a minimum of two Rx antenna portsin all operating bands except for the bands
n7, n38, n4l, n48, n77, n78, n79 where the UE is required to be equipped with a minimum of four Rx antenna ports.
This requirement applies when the band is used as a standalone band or as part of a band combination.

For the single carrier REFSENS requirementsin Clause 7, the UE shall be verified with two Rx antenna portsin all
supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE
is equipped with four Rx antenna ports.

For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four Rx antenna
ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four Rx antenna
ports, otherwise, the UE shall be verified with two Rx antenna ports.

The above rules apply for al clauses with the exception of clause 7.9.

7.3 Reference sensitivity

7.3.1 General

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna
ports for al UE categories, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel.

Inlater clauses of Clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement:

in al bands, the UE shall be verified against those requirements by applying the REFSENS value in Table 7.3.2-1
with 2 Rx antenna ports tested,;

for bands where the UE is required to be equipped with 4 Rx antenna ports, the UE shall additionally be verified
against those requirements by applying the resulting REFSENS value derived from the requirement in Table
7.3.2-2 with 4 Rx antenna ports tested.

7.3.2 Reference sensitivity power level
The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in

Annexes A.2.2.2, A3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.2-1 and Table 7.3.2-2.
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Table 7.3.2-1: Two antenna port reference sensitivity QPSK PREFSENS
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Operating band / SCS / Channel bandwidth / Duplex-mode

nd SCS 5 10 15 20 25 30 MHz 40 50 60 70 80 90 100 MHz
kHz MHz MHz MHz MHz MHz (dBm) MHz MHz MHz MHz MHz MHz (dBm)
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
15 -100.0 -96.8 -95.0 -93.8 -92.7 -91.9 -90.6 -89.6
30 -97.1 -95.1 -94.0 -92.8 -92.0 -90.7 -89.7
60 -97.5 -95.4 -94.2 -93.0 -92.1 -90.9 -89.7
15 -98.0 -94.8 -93.0 -91.8
30 -95.1 -93.1 -92.0
60 -95.5 -93.4 -92.2
15 -97.0 -93.8 -92.0 -90.8 -89.7 -88.9 -82.3
30 -94.1 -92.1 -91.0 -89.8 -89.0 -82.4
60 -94.5 -92.4 -91.2 -90.0 -89.1 -82.6
15 -98.0 -94.8 -93.0 -86.8
30 -95.1 -93.1 -88.6
60
15 -98.0 -94.8 -93.0 -91.8 -90.7 -89.9 -88.6 -81.5
30 -95.1 -93.1 -92.0 -90.8 -90.0 -88.7 -81.5
60 -95.5 -93.4 -92.2 -91.0 -90.1 -88.9 -81.5
15 -97.0 -93.8 -91.4 -85.8
30 -94.1 -91.7 -87.2
60
15 -97.0 -93.8 -84.0
30 -94.1 -84.1
60
15 -97.0 -93.8
30 -94.1
60
15 -100.0 -96.8 -95.0
30 -97.1 -95.1
60
15 -97.0 -93.8 -91.0 -89.8
30 -94.1 -91.1 -90.0
60
15 -96.5 -93.3 -91.5 -90.3 -89.3 -82.2 -79.5
30 -93.6 -91.6 -90.5 -89.4 -82.3 -79.6
60 -94.0 -91.9 -90.7 -89.6 -82.4 -79.7
15 -97.58 -94.56 -92.78 -87.6
30 -94.8° -92.76 -87.7
15 -98.5 -95.5 -93.5 -90.8 -78.5
30 -95.6 -93.6 -91.0 -78.6
60
15 -97.0 -93.8
30 -94.1
60

ETSI




3GPP TS 38.101-1 version 16.9.0 Release 16

261

ETSI TS 138 101-1 V16.9.0 (2021-10)

Operating band / SCS / Channel bandwidth / Duplex-mode

nd SCS 5 10 15 20 25 30 MHz 40 50 60 70 80 90 100 MHz
kHz MHz MHz MHz MHz MHz (dBm) MHz MHz MHz MHz MHz MHz (dBm)
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
15 -99.0 -95.8
30 -96.1
60
15 -100.0 -96.8 -95.0
30 -97.1 -95.1
60 -97.5 -95.4
15 -100.0 -96.8 -95.0 -93.8 -92.7 -91.9 -90.6
30 -97.1 -95.1 -94.0 -92.8 -92.0 -90.7
60 -97.5 -95.4 -94.2 -93.0 -92.1 -90.9
15 -100.0 -96.8 -95.0 -93.8 -92.7 -91.9 -90.6
30 -97.1 -95.1 -94.0 -92.8 -92.0 -90.7
60 -97.5 -95.4 -94.2 -93.0 -92.1 -90.9
15 -100.0 -96.8 -95.0 -93.8 -92.7 -91.9 -90.6 -89.6
30 -97.1 -95.1 -94.0 -92.8 -92.0 -90.7 -89.7 -88.9 -87.6
60 -97.5 -95.4 -94.2 -93.0 -92.1 -90.9 -89.8 -89.1 -87.6
15 -94.8 -93.0 -91.8 -89.9 -88.6 -87.6
30 -95.1 -93.1 -92.0 -90.0 -88.7 -87.7 -86.9 -85.6 -85.1 -84.7
60 -95.5 -93.4 -92.2 -90.1 -88.9 -87.8 -87.1 -85.6 -85.1 -84.7
15 -99 -95.8 -94.0 -92.7 -89.6 -88.6°
30 -96.1 -94.1 -92.9 -89.7 -88.7° -87.9% -86.6° -86.1° -85.6°
60 -96.5 -94.4 -93.1 -89.9 -88.8° -88.0° -86.7° -86.2° -85.7°
15 -100.0 -96.8 -95.0 -93.8 -91.9 -90.6 -89.6
30 -97.1 -95.1 -94.0 -92.0 -90.7 -89.7 -88.9 -87.6
60 -97.5 -95.4 -94.2 -92.1 -90.9 -89.8 -89.1 -87.6
15 -100.0
30
60
15 -100.0 -96.8
30 -97.1
60 -97.5
15 -99.5 -96.3 -94.5 -93.3 -89.2
30 -96.6 -94.6 -93.5 -89.3
60 -97.0 -94.9 -93.7 -89.4
15 -99.5 -96.3 -94.5 -93.3 -92.2 -91.4 -90.1
30 -96.6 -94.6 -93.5 -92.3 -91.5 -90.2
60 -97.0 -94.9 -93.7 -92.5 -91.6 -90.4
15 -100.0 -96.8 -95.0 -93.8 -92.7
30 -97.1 -95.1 -94.0 -92.8
60 -97.5 -95.4 -94.2 -93.0
15 -97.2 -94.0 -91.6 -86.0
30 -94.3 -91.9 -87.4
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Operating band / SCS / Channel bandwidth / Duplex-mode

nd SCS 5 10 15 20 25 30 MHz 40 50 60 70 80 90 100 MHz
kHz MHz MHz MHz MHz MHz (dBm) MHz MHz MHz MHz MHz MHz (dBm)
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
60
15 -99.58 -96.3° -94.58 -89.33
30 -96.6° -94.6° -89.5°
60 -97.0° -94.93 -89.6°
15 -100 -96.8 -95.0 -93.8 -92.7 -91.9 -90.6 -89.6
30 -97.1 -95.1 -94.0 -92.8 -92.0 -90.7 -89.7
60 -97.5 -95.4 -94.2 -93.0 -92.1 -90.9 -89.8
15 -100
30
60
15 -95.3 -93.5 -92.2 -91.2 -90.4 -89.1 -88.1
30 -95.6 -93.6 -92.4 -91.3 -90.5 -89.2 -88.2 -87.4 -86.7 -86.1 -85.6 -85.1
60 -96.0 -93.9 -92.6 -91.5 -90.6 -89.4 -88.3 -87.5 -86.8 -86.2 -85.7 -85.2
15 -95.8 -94.0 -92.7 -91.7 -90.9 -89.6 -88.6
30 -96.1 -94.1 -92.9 -91.8 -91 -89.7 -88.7 -87.9 -87.2 -86.6 -86.1 -85.6
60 -96.5 -94.4 -93.1 -92 -91.1 -89.9 -88.8 -88.0 -87.3 -86.7 -86.2 -85.7
15 -89.6 -88.6
30 -89.7 -88.7 -87.9 -86.6 -85.6
60 -89.9 -88.8 -88.0 -86.7 -85.7
15 -100
30
60
15 -100 -96.8 -95.0 -93.8
30 -97.1 -95.1 -94.0
60
15 -100
30
60
15 -100 -96.8 -95.0 -93.8
30 -97.1 -95.1 -94.0
60

Jr Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.

2 transmitter shall be set to Pumax as defined in clause 6.2.4
2 requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9 - 1510.9 MHz.
2 requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.

" these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.

ues are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
- SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
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For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna portsin Table 7.3.2-1 shall be
modified by the amount given in AR;g 4r in Table 7.3.2-2 for the applicable operating bands.

Table 7.3.2-2: Four antenna port reference sensitivity allowance ARg 4r

Operating band AR5 4r (dB)
n28, n71 -2.7*
nl, n2, n3, n30, n40, n7, n34, 27
n38, n39, n41, n66, n70 )
n48, n77,n78, n79 -2.2
NOTE 1: 4 Rx operation is targeted for FWA form factor

The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.2-1 and Table 7.3.2-2 shall be met
with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-3.

Table 7.3.2-3: Uplink configuration for reference sensitivity

Operating band / SCS / Channel bandwidth / Duplex mode

Operating | SCS 5 10 15 20 25 30 40 50 60 70 80 920 100 | Duplex
Band kHz | MHz | MHz MHz MHz MHz | MHz | MHz | MHz | MHz | MHZz | MHz | MHz | MHz | Mode
nl 15 25 50! 751 100t 128 | 128! | 128! | 128! FDD
30 24 36t 50! 641 641 641 641
60 10! 18 24 30! 301! 301! 30!

n2 15 25 50! 50! 50! FDD
30 10! 24 241 241
60 10! 10! 10!

n3 15 25 50! 50! 50! 50! 50! 50t FDD
30 24 241 241 241 241 241
60 10! 10t 10! 10! 10! 10!

n5 15 25 251 201 201 FDD
30 121 10! 10!
60

n7 15 25 50! 751 751 721 641 45! 451 FDD
30 24 361! 361! 361! 32! 201 201!
60 10! 18 181 181 16! 10! 101

n8 15 25 251 201 20! FDD
30 121 10! 10!
60

ni2 15 201 201 201 FDD
30 10! 10!
60

ni4 15 20! 20! FDD
30 10!
60

ni8 15 25 251 251 FDD
30 10! 10!
60

n20 15 25 201 202 202 FDD
30 10! 102 102
60

n25 15 25 50! 50! 50! 50! 48! 40 FDD
30 24 241 241 241 241 201
60 10! 10t 10! 10! 10! 10!

n26 15 25 251 251 251 FDD
30 121 121 121

n28 15 25 251 251 251 251 FDD
30 10! 10t 10! 10!
60

n30 15 201! 201 FDD
30 10!
60

n34 15 25 50 75 TDD
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Operating band / SCS / Channel bandwidth / Duplex mode

Operating | SCS 5 10 15 20 25 30 40 50 60 70 80 90 100 | Duplex
Band kHz | MHz | MHz MHz MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | Mode
30 24 36
60 10 18
n38 15 25 50 75 100 128 160 | 216 TDD
30 24 36 50 64 75 100
60 10 18 24 30 36 50
n39 15 25 50 75 100 128 160 | 216 TDD
30 24 36 50 64 75 100
60 10 18 24 30 36 50
n40 15 25 50 75 100 128 160 216 270 TDD
30 24 36 50 64 75 100 | 128 | 162 216
60 10 18 24 30 36 50 64 75 100
n4l 15 50 75 100 160 216 270 TDD
30 24 36 50 75 100 | 128 | 162 216 243 | 270
60 10 18 24 36 50 64 75 100 120 | 135
n48 15 25 50 75 100 216 TDD
30 24 36 50 100
60 10 18 24 50
n50 15 25 50 75 100 160 216 270 TDD
30 24 36 50 75 100 | 128 | 162 NOTE
3
60 10 18 24 36 50 64 75 NOTE
3
n51 15 25 TDD
30
60
n53 15 25 50 TDD
30 24
60 10
n65 15 25 50! 75t 1001 1281 FDD
30 24 36t 50! 641
60 10! 18 24 30!
n66 15 25 50! 751 1001 1281 | 160 | 216 FDD
30 24 361! 50! 641 751 | 100!
60 10! 18 24 30! 36! | 50!
n70 15 25 50! 75t NOTE 3 NOTE FDD
3
30 24 36t NOTE 3 NOTE
3
60 10?1 18 NOTE 3 NOTE
3
n71 15 25 251 20 20! FDD
30 121 10! 101
60
n74 15 25 251 251 251 FDD
30 10! 10! 10!
60 51 51 51
n77 15 50 75 100 128 160 216 270 TDD
30 24 36 50 64 75 100 128 162 180 216 243 270
60 10 18 24 30 36 50 64 75 90 100 120 | 135
n78 15 50 75 100 128 160 216 270 TDD
30 24 36 50 64 75 100 | 128 | 162 | 180 216 243 | 270
60 10 18 24 30 36 50 64 75 90 100 120 | 135
n79 15 216 270 TDD
30 100 | 128 | 162 216 270
60 50 64 75 100 135
n9l 15 254 | 2014 FDD
30
60
n92 15 25 20! 201! 20! FDD
30 10! 10! 10!
60
n93 15 254 | 2514 FDD
30
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Operating band / SCS / Channel bandwidth / Duplex mode

Operating | SCS 5 10 15 20 25 30 40 50 60 70 80 90 | 100 | Duplex
Band kHz | MHz | MHz MHz MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | Mode
60
n94 15 25 251 20t 20! FDD
30 12! 10t 10!
60
NOTE 1: UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission

NOTE 2:

NOTE 3:

NOTE 4:

bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11
and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the
case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel
bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the
UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be
located at RBstart 4;
For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-
RX separation (Table 5.4.4-1) shall be used.
For band n91 and n93, largest supported UL bandwidth configuration shall be used.

Unless given by Table 7.3.2-4, the minimum requirements specified in Tables 7.3.2-1 and 7.3.2-2 shall be verified with

the network signalling value NS_01 (Table 6.2.3-1) configured.

Table 7.3.2-4: Network signaling value for reference sensitivity

7.3.3

AR

Operating Network

band Signalling
value

n2 NS_03
nl2 NS_06
nl4 NS_06
n25 NS_03
n30 NS 21
n48 NS_27
n53 NS_45
n66 NS_03
n70 NS_03
n71 NS_35

For a UE supporting CA, SUL or DC band combination, the minimum requirement for reference sensitivity in Table
7.3.2-1 shdll beincreased by the amount given by ARsc defined in clause 7.3A, 7.3B, 7.3C in this specification and
7.3A, 7.3B in TS 38.101-3 [3] for the applicable operating bands.

In

case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongsto

more than one band combinations then

- When the operating band frequency range is < 1 GHz, the applicable additional ARs shall be the average value
for all band combinations defined in clause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3B in TS 38.101-3
[3], truncated to one decimal place that apply for that operating band among the supported band combinations. In
case there is a harmonic relation between low band UL and high band DL, then the maximum ARg,c among the
different supported band combinations involving such band shall be applied

- When the operating band frequency rangeis > 1 GHz, the applicable additional ARg ¢ shall be the maximum
value for al band combinations defined in clause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3B in TS
38.101-3 [3] for the applicable operating bands.
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7.3A  Reference sensitivity for CA

7.3A.1 General

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna
ports for al UE categories, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel.

7.3A.2 Reference sensitivity power level for CA

7.3A.2.1 Reference sensitivity power level for Intra-band contiguous CA

For intra-band contiguous carrier aggregation, the throughput of each component carrier shall be > 95 % of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Table 7.3.2-1, Table 7.3.2-2, and Table 7.3.2-3.

For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.2-3
and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than any of the
downlink SCC center frequency.

For aggregation of two or more downlink FDD carriers with one or two uplink carriers, the reference sensitivity is
defined only for the specific uplink and downlink test points which are specified in Table 7.3A.2.1-1. The requirements
apply with all downlink carriers active. Unless given by Table 7.3.2-4, the reference sensitivity requirements shall be
verified with the network signaling value NS_01 (Table 6.2.3.1-1) configured.

Table 7.3A.2.1-1: Intra-band contiguous CA uplink configuration for reference sensitivity

CA SCS Aggregated channel UL PCC UL SCC PCC | SCC Dublex
configuration (PCC/SCC) bandwidth allocation allocation ARine ARiBNC mgde
9 (kHz) (PCC+SCCQ) (Lcrs) (Lcrs) (dB) | (dB)
25 (RBstart: 20 (RBstart:
40MHz + 10MHz 191) 32) 25 34
CA_n7B 15/15 40MHz + 10MHz 64 (f5823‘art: 0 55 | 85 FDD
30MHz + 20MHz 64 (RBstart= 96) 0 4 8.5
30MHz + 15MHz 64 (RBstart= 96) 0 0 8

NOTE 1: All combinations of channel bandwidths defined in Table 5.5A.1-1.

NOTE 2: The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3: The transmitted power over both PCC and SCC shall be set to Pumax as defined in subclause 6.2A.4.

NOTE 4: The PCC allocation is same as Transmission bandwidth configuration Nrs as defined in Table 5.3.2-1.

7.3A.2.2 Reference sensitivity power level for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks,
throughput of each downlink component carrier shall be> 95% of the maximum throughput of the reference
measurement channels as specified in Annexes A.2.2 and A.3.2 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) and parameters specified in Table 7.3.2-1, Table
7.3.2-2, and Table 7.3A.2.2-1 with the reference sensitivity power level increased by ARienc givenin Table 7.3A.2.2-1
for the SCC(s).

For aggregation of two or more downlink FDD carriers with one uplink carrier the reference sensitivity is defined only
for the specific uplink and downlink test points which are specified in Table 7.3A.2.2-1. The requirements apply with
al downlink carriers active. Unless given by Table 7.3.2-4, the reference sensitivity requirements shall be verified with
the network signalling value NS_01 (Table 6.2.3.1-1) configured.
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Table 7.3A.2.2-1: Intra-band non-contiguous CA with one uplink configuration for reference
sensitivity in FDD bands.

CA SCs Aggregated channel Wogap / [MHZ] UL PCC ARine | Duplex
configuration | (PCC/SCC bandwidth (PCC+SCC) allocation (dB) mode
(kHz) (Lcrs)
CA _n3(2A) 15/15 5MHz + 5MHz Wagap = 65.0 125 4.7 FDD
Wgap =45.0 255 0.0
CA_n7(2A) 15/15 10MHz + 5MHz Wogap = 55 325 0.0 FDD
Wgap =30 505 0.0
CA_n25(2A) 15/15 5MHz + 5MHz Wgap = 55.0 10° 5.0 FDD
Wgap =30.0 25 0.0
CA_n66(2A) N/A NOTE 1 NOTE 2 NOTE 3, 0.0 FDD
NOTE 4

NOTE 1: All combinations of channel bandwidths defined in Table 5.5A.2-1.

NOTE 2: All applicable sub-block gap sizes.

NOTE 3: The PCC allocation is same as Transmission bandwidth configuration Nre as defined in Table 5.3.2-1.

NOTE 4: The carrier center frequency of PCC in the DL operating band is configured closer to the UL operating
band.

NOTE 5: Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but
confined within the transmission.

NOTE 6: Wogap is the sub-block gap between the two sub-blocks.

NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating
band.

7.3A.2.3 Reference sensitivity power level for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band the throughput shall be> 95 % of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1 with parameters specified in Table 7.3.2-1, Table 7.3.2-2 and Table 7.3.2-3
modified in accordance with clause 7.3A.3.2. The reference sensitivity is defined to be met with all downlink
component carriers active and one of the uplink carriers active. Exceptionsto reference sensitivity are allowed in
accordance with clause 7.3A 4.

7.3A.2.4 Void

clause

7.3A.3 ARpc for CA

7.3A.3.1 General

For a UE supporting a CA configuration, the ARg,c applies for both SC and CA operation.

7.3A.3.2 ARs ¢ for Inter-band CA

For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in clause
7.3A.2 shall beincreased by the amount given by AR defined in clause 7.3A.3.2 for the applicable operating bands.
Unless otherwise stated, ARg ¢ iS Set to zero.

In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to
more than one band combinations then

- When the operating band frequency rangeis < 1 GHz, the applicable additional ARg shall be the average value
for all band combinations defined in clause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3B in TS 38.101-3
[3], truncated to one decimal place that apply for that operating band among the supported band combinations. In
case there is a harmonic relation between low band UL and high band DL, then the maximum ARg ¢ among the
different supported band combinations involving such band shall be applied
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- When the operating band frequency rangeis > 1 GHz, the applicable additional ARs ¢ shall be the maximum
value for all band combinations defined in clause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3Bin TS
38.101-3 [3] for the applicable operating bands.
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7.3A.3.2.1 ARg ¢ for two bands

Table 7.3A.3.2.1-1: AR due to CA (two bands)
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Inter-band CA NR Band ARic (dB)
combination

CA_n1-n28 n28 0.2
CA_nl1-n77 nl 0.2
n77 0.5
CA_n1-n78 n78 0.5
CA _n2-n48 n2 0.2
n48 0.5
CA_n2-n66 n2 0.3
n66 0.3
CA_n2-n77 n2 0.2
n77 0.5
CA_n2-n78 n2 0.2
n78 0.5
CA _n3-n41 n41 0*
0.5°
CA_n3-n77 n3 0.2
n77 0.5
CA_n3-n78 n3 0.2
n78 0.5
CA_n3-n79 n79 0.5
CA_n5-n77 n5 0.2
n77 0.5
CA_n5-n78 n5 0.2
n78 0.5
CA_n7-n66 n7 0.5
n66 0.5
CA_n7-n78 n7 0.5
n78 0.5
CA _n8-n78 n8 0.2
n78 0.5
CA _n8-n79 n79 0.5
CA_n20-n78 n78 0.5
CA_n25-n66 n25 0.3
n66 0.3
CA_n25-n71 n71 0.3
CA_n25-n78 n25 0.2
n78 0.5
CA_n28-n75 n28 0.2
CA_n28-n77 n28 0.2
n77 0.5
CA_n28-n78 n28 0.2
n78 0.5
CA_n38-n66 n38 0.5
n66 0.5
CA_n38-n78 n38 0.4
n78 0.5
CA_n39-n40 n39 0.3
n40 0.3
CA_n39-n41 n39 0.22
n41 0.2?
n39 0.23
n4l 0.23
CA_n39-n79 n79 0.5
CA_n40-n78 n40 0.4
n78 0.5
CA_n40-n79 n79 0.5
CA_n41-n66 n4l 0.5°
17
n66 0.5
CA n41-n71 n71 0.2
CA n41-n78! n78 0.5
CA_n41-n79 n4l 0.5
n79 0.5
CA_n48-n66 n48 0.5
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n66 0.2
CA_n50-n78 n50 0.22
n78 0.22
n50 0.28
n78 0.23
CA_n66-n77 n66 0.2
n77 0.5
CA_n66-n78 n66 0.2
n78 0.5
CA n75-n78 n78 0.5
CA n76-n78 n78 0.5
CA n78-n92 n78 0.5

NOTE 1: The requirements only apply when the sub-frame and Tx-Rx timings are
synchronized between the component carriers. In the absence of
synchronization, the requirements are not within scope of these specifications.

NOTE 2: Only applicable for UE supporting inter-band carrier aggregation with uplink in
one NR band and without simultaneous Rx/Tx.

NOTE 3: Applicable for UE supporting inter-band carrier aggregation without
simultaneous Rx/Tx.

NOTE 4: The requirement is applied for UE transmitting on the frequency range of 2515
— 2690 MHz.

NOTE 5: The requirement is applied for UE transmitting on the frequency range of 2496
— 2515 MHz.

NOTE 6: The requirement is applied for UE transmitting on the frequency range of 2545-
2690 MHz.

NOTE 7: The requirement is applied for UE transmitting on the frequency range of 2496-
2545 MHz

Table 7.3A.3.2.1-2: void
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7.3A.3.2.2 Void

7.3A.3.2.3 AR for three bands

Table 7.3A.3.2.3-1: ARjgc due to CA (three bands)
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Inter-band CA NR Band ARic (dB)
combination
CA_n1-n3-n7 nl 0
n3 0
n7 0
CA_n1-n3-n28 n28 0.2
CA _n1-n3-n41 n41 0t
0.52
CA_n1-n3-n78 nl 0.2
n3 0.2
n78 0.5
CA _nl1-n7-n28 nl 0
n7 0
n28 0.2
CA _nl1-n7-n78 nl 0.2
n7 0.2
n78 0.5
CA_n1-n8-n78 nl 0
n8 0.2
n78 0.5
CA_nl1-n28-n78 nl 0
n28 0.2
n78 0.5
CA_n1-n40-n78 nl 0
n40 0
n78 0.5
CA _n3-n7-n28 n3 0
n7 0
n28 0
CA _n3-n7-n78 n3 0.2
n7 0.2
n78 0.5
CA_n3-n8-n78 n3 0.2
n8 0.2
n78 0.5
CA _n3-n28-n77 n3 0.2
n28 0.2
n77 0.5
CA_n3-n28-n78 n3 0
n28 0.2
n78 0.5
CA_n3-n40-n41 n41 013
0.523
CA_n3-n41-n79 n4l 0.5
n79 0.5
CA_n5-n66-n78 n5 0.5
n66 0.2
n78 0.5
CA_n7-n25-n66 n7 0.5
n25 0.3
n66 0.5
CA_n7-n28-n78 n7 0
n28 0
n78 0.5
CA_n7-n66-n78 n7 0.5
n66 0.5
n78 0.5
CA_n8-n39-n41 n39 0.24
n4l 0.2*
CA_n8-n41-n79
n41 0.5
n79 0.5
CA_n20-n28-n78 n20 0
n28 0.2
n78 0.5
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CA_n25-n41-n66 n25 0.3
n4l 0.5%
16
n66 0.3
CA _n25-n41-n71 n25 0
n41 0
n71 0.2
CA_n25-n66-n71 n25 0.3
n66 0.3
n71 0.3
CA_n25-n66-n78 n25 0.3
n66 0.3
n78 0.5
CA_n28-n40-n78 n28 0
n40 0
n78 0.5
CA_n28-n41-n78 n28 0.2
n41l 0
n78 0.5
CA _n39-n41-n79 n39 0.3*
n41 0.3*
n79 0.8
CA_n40-n41-n79 n40 03
n41l 0.5%
n79 0.5
CA _n41-n66-n71 n41 0.5°
16
n66 0.5
n71 0
NOTE 1: Applicable for the frequency range of 2515-2690 MHz.
NOTE 2: Applicable for the frequency range of 2496-2515 MHz.
NOTE 3: Only applicable for UE supporting inter-band carrier aggregation without
simultaneous Rx/Tx among band 40 and 41.
NOTE 4: Applicable for UE supporting inter-band carrier aggregation without
simultaneous Rx/Tx between n39 and n41.
NOTE 5: The requirement is applied for UE transmitting on the frequency range of 2545 -
2690 MHz.
NOTE 6: The requirement is applied for UE transmitting on the frequency range of 2496 -
2545 MHz.
NOTE 7: Void.
NOTE 8: Void.
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7.3A.3.2.4 ARg ¢ for four bands

Table 7.3A.3.2.4-1: AR due to CA (four bands)

Inter-band CA NR Band AR (dB)
combination
CA _nl1-n3-n7-n28 n28 0.2
CA_n1-n3-n7-n78 nl 0.3
n3 0.3
n7 0.3
n78 0.5
CA_n1-n3-n8-n78 nl 0.2
n3 0.2
n8 0.2
n78 0.5
CA_n1-n3-n28- nl 0.2
n78
n3 0.2
n28 0.2
n78 0.5
CA_n3-n7-n28- n3 0.2
n78
n7 0.2
n28 0.2
n78 0.5
CA _n7-n25-n66- n7 0.5
n78
n25 0.6
n66 0.6
n78 0.8

7.3A.4 Reference sensitivity exceptions due to UL harmonic interference for
CA

Sensitivity degradation is allowed for aband in frequency range 1 if it isimpacted by UL harmonic interference from
another band in frequency range 1 of the same CA configuration. Reference sensitivity exceptions are specified in Table
7.3A.4-1 with uplink configuration specified in Table 7.3A.4-2.
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Table 7.3A.4-1: Reference sensitivity exceptions due to UL harmonic for NR CA FR1
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| MSD due to harmonic exception for the DL band

UL DL 5 10 15 20 25 30 40 50 60 70 80 90 100
band | band | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz MHz | MHz | MHz MHz MHz
dB dB dB dB dB dB dB dB dB dB dB dB
nl n77%2 23.9 | 22.1 | 20.9 179 | 16.8 16.0 14.8 14.3 13.8
n772 1.1 0.8 0.3
n2 n4gl | 27.1 | 23.9 | 22.1 | 20.9 17.9 | 16.912 | 16.112 14.812 | 14,312 | 13.812
2
n483 1.9 1.1 0.8 0.3
n2 n77% 239 (221|209 | 198 | 19.0 | 179 | 16.8 16.0 | 155 | 14.8 14.3 13.8
2
n772 1.1 0.8 0.3 0.1
2 n7812 239 | 221|209 | 198 | 19.0 | 179 | 16.8 16.0 14.8 14.3 13.8
n783 1.1 0.8 0.3
n3 n77%2 239 | 22.1 | 20.9 179 | 16.9 16.1 14.8 14.3 13.8
n772 1.1 0.8 0.3
n7812 23.9 | 22.1 | 20.9 179 | 16.9 16.1 14.8 14.3 13.8
n783 1.1 0.8 0.3
n5 n774 105 | 8.9 7.8 7.2 6.5 5.1 4.2 35 2.8 2.3 2.1 1.4
5
n5 n7787 104 | 8.9 7.8 7.4 6.5 4.7 3.7 3 2.35 1.7 1.2 0.7
n5 n78*° 105 | 8.9 7.8 5.4 4.2 3.5 2.3 2.1 1.4
n8 n311 N/A | NJA | N/A | N/A | NJA | N/A
n4189° 13.0 | 11.3 | 10.1 7.0 6.1 5.5 4.3 3.9 3.5
n7845 10.8 | 9.1 8.0 5.1 4.2 35 2.3 2.1 1.4
n7987 6.8 6.2 5.6 4.9 4.4
n20 | n784% 10.8 | 9.1 8 6 4.0 3.2 2.0 1.5 1.0
25 n7812 23.9 | 22.1 | 20.9 179 | 16.8 16.0 14.8 14.3 13.8
n783 1.1 0.8 0.3
n28 n18%° | 10.2 | 7.6 6.2 5.3
n5012 19.8 | 18.0 | 16.8 13.8 | 12.8 12.0 10.8
n75%2 | 28.1 | 25.3 | 24.0 | 22.8 | 21.8 | 21.0 | 19.7 | 18.7
n7787 104 | 8.9 7.8 4.7 3.7 3 1.7 1.2 0.7
n786%7 10.4 | 8.9 7.8 4.7 3.7 3 1.7 1.2 0.7
n66 n48l | 27.1 | 23.9 | 22.1 | 20.9 17.9 | 16.912 | 16.112 14.812 | 14.312 | 13.812
2
n483 1.9 1.1 0.8 0.3
n66 n77% 239|221 | 209|198 | 19.0 | 179 | 16.8 16.0 | 15.3 | 14.8 14.3 13.8
2
n773 1.1 0.8 0.3 0.1
n66 | n7812 239 | 22.1 | 20.9 179 | 16.8 16.0 14.8 14.3 13.8
n783 1.1 0.8 0.3
n71 | n25%0 10 7.5 6 5.1
n4145 10.8 | 9.1 8.0 5.1 4.2 35 2.3 2.1 1.4
n708° | 9.9 7.1 6.7 4.9 4.1
n92 | n7845 10.8 | 9.1 8 6 4.0 3.2 2.0 1.5 1.0
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NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

NOTE 10:

NOTE 11:

NOTE 12:

These requirements apply when there is at least one individual RE within the uplink
transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic
is within the downlink transmission bandwidth of a victim (higher) band and a range AF+p
above and below the edge of this downlink transmission bandwidth. The value AFnp depends
on the band combination: AFxsp = 10 MHz for CA_n1-n77, CA_n2-n78, CA_n3-n77, CA_n3-
n78, CA_n2-n48, CA_n25-n78, CA_n48-n66, CA_n66-n78.

The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band
(superscript LB) such that ¢ = _ | ¢ /9.2 p.1in MHz and

FUi o+ BWES, 12 1° < FL° L - BWAS, /2 With foi° carrier frequency in the victim

UL _low Channel Channel
(higher) band in MHz and BW.2,,., the channel bandwidth configured in the lower band.
The requirements are only applicable to channel bandwidths no larger than 20 MHz and with a
carrier frequency at * (20 + BW 2 12) Mz offset from 2 o in the victim (higher band) with
FuLLB_mw + BWCLhE;nneI /2< fULLB < FULLB_hlgh - BWCLhBannel /2 , Where B\AéLthneIand BW C::nnd are the
channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz,
respectively.
These requirements apply when there is at least one individual RE within the uplink
transmission bandwidth of a low band for which the 4™ transmitter harmonic is within the

downlink transmission bandwidth of a high band.
The requirements should be verified for UL NR-ARFCN of a low band (superscript LB) such

that fuLLB = I_ fDTB /04J 0'1in MHz and FUII_B_|QN+ B\/\ézm /2< fulf_B < Fulf_h@ - B\/\ézme 12

with fDHLB the carrier frequency of a high band in MHz and BW.E | the channel bandwidth

hanne!
configured in the low band.
These requirements apply when there is at least one individual RE within the uplink
transmission bandwidth of a low band for which the 5th transmitter harmonic is within the
downlink transmission bandwidth of a high band.
The requirements should be verified for UL NR-ARFCN of a low band (superscript LB) such
that fUILB = LfDFI[B losplm MHZ and FULLBJOW + BWCLhE;nnel /2 s fULLB s FULLBihigh - BWCLhE;nneI /2
fDHLB the carrier fre i i BV i

guency of a high band in MHz and hame the channel bandwidth
configured in the low band.
These requirements apply when there is at least one individual RE within the uplink
transmission bandwidth of the aggressor (lower) band for which the 3nd transmitter harmonic
is within the downlink transmission bandwidth of a victim (higher) band.
The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band
(superscript LB) such that f;® = LfDHLB/o_sjo_lin MHz and

with

sw.te o with f1® carrier frequency in the victim

LB LB LB
F + BW 12< fy0 < Fyl high = Channel

LB
UL _low Channel

(higher) band in MHz and BW2 | the channel bandwidth configured in the lower band.

hannel
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz
uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band
n25 is located with its upper edge at 1995 MHz.
No requirements apply when there is at least one individual RE within the uplink transmission
bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink
transmission bandwidth of the high band. The reference sensitivity for all active downlink
component carriers is only verified when this is not the case (the requirements specified in
clause 7.3.2 apply unless otherwise specified).
For these bandwidths, the minimum requirements are restricted to operation when carrier is
configured as a downlink carrier part of CA configuration.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 279 ETSI TS 138 101-1 V16.9.0 (2021-10)

Table 7.3A.4-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic

interference for NR CA, FR1

NR Band / Channel bandwidth of the high band

UL DL 5 10 15 20 25 30 40 50 60 70 80 90 100
band | band | MHz | MHz | MHz | MHz | MHz | MHz MHz MHz MHz MHz MHz MHz MHz
nl n77 25 36 50 100 100 100 100 100 100
n2 n48 25 50 50 50 50 50 50 50 50 50
n2 n77 25 36 50 50 50 50 50 50 50 50 50 50
n2 n78 25 36 50 50 50 50 50 50 50 50 50
n3 n77 25 36 50 50 50 50 50 50 50
n3 n78 25 36 50 50 50 50 50 50 50
n5 n77 16 25 25 25 25 25 25 25 25 25 25 25
n5 n78 16 25 25 25 25 25 25 25 25
n8 n41l 16 25 25 25 25 25 25 25 25
n8 n78 16 25 25 25 25 25 25 25 25
n8 n79 25 25 25 25 25
n20 n78 16 25 25 25 25 25 25 25 25
n25 n78 25 36 50 50 50 50 50 50 50

n28 nl 8 16 25 25

n28 n50 25 25 25 25 25 25 25

n28 n75 12 25 36 50 50 50 50 50

n28 n77 10 15 20 25 25 25 25 25 25
n28 n78 10 15 20 25 25 25 25 25 25
n66 n48 12 25 36 50 100 128 160 200 200 200
n66 n77 25 36 50 64 80 100 100 100 100 100 100 100
n66 n78 25 36 50 100 100 100 100 100 100
n71 n25 84 84 8* 8*

n71 n4l 16 25 25 25 25 25 25 25 25
n71 n70 8 16 20 20 20

n92 n78 16 25 25 25 25 25 25 25 25

NOTE 1: 15 kHz SCS is assumed for UL band.

NOTE 2: The UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource
blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation
according to Table 7.3.2-3 applies.

NOTE 3: Unless stated otherwise, UL resource blocks shall be centred within the transmission bandwidth
configuration for the channel bandwidth.

NOTE 4: These requirements apply when the lower edge frequency of the uplink channel in Band n71 is located at

or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1990 MHz.

Table 7.3A.4-3: Void

Table 7.3A.4-3a: Void

Sensitivity degradation is allowed for aband if it isimpacted by receiver harmonic mixing due to another band part of
the same CA configuration. Reference sensitivity exceptions are specified in Table 7.3A.4-4 with uplink configuration
specified in Table 7.3A.4-4a.
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Table 7.3A.4-4: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1

NR Band / Channel bandwidth of the affected DL band

UL DL 5 10 15 20 25 30 40 50 60 70 80 90 100
band band MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
(dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB)

n25 n7134 | 26.5 | 23.3 | 20.9 | 153

n40 n28* | 37.8 | 34.8 33 30.3

n40 n78! 8.3 8.0 6.9 3.9 3 2.3 1.2 0.4

n41 n78! 8.3 8.0 6.9 3.9 3 2.3 1.2 0.4

n77 n2 6.7 5.0 4.0 3.7

n77 nS 5.7 4.0 3.0 2.7

n78 n40° | 104 | 10.4 | 104 | 104 7.2 6.2 5.5 4.5
n78 n412 104 | 104 | 104 8.2 7.6 7.3 6.6 6.4 6.3
NOTE 1: The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such
HB
that fULLB = LfD'T.B /0-15p-1in MHz and FULLBJUW + BWCLhEannsl 12< fuLl.E < FULLB,hign - BWCLhE;nne\ /2 Wlth fDL Carrier
LB

frequency in the victim (higher) band in MHz and B\Werama the channel bandwidth configured in the lower
band.

NOTE 2: The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such
that fui® = [15% 162 D110 Mz and Ful® w + BW S 125 10 < A% - BW S 12 with 57 carrier
frequency in the victim (lower) band in MHz and BW cuva  the channel bandwidth configured in the higher
band.

NOTE 3: These requirements apply when there is at least one individual RE within the downlink transmission
bandwidth of the victim (lower) band for which the 3™ harmonic is within the uplink transmission bandwidth or
the uplink adjacent channel's transmission bandwidth of an aggressor (higher) band.

NOTE 4: The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such

5 B
low + BWCLhBannel /2 < fULLB < FULLBthgh - BWCLhE;nnel /2 Wlth fDL the
carrier frequency in the victim (lower) band and BW,, o
band.

LB HB
that fDL = L fUL /O.3J 0.1 in MHz and F® L
HB

the channel bandwidth configured in the higher

Table 7.3A.4-4a: Uplink configuration for reference sensitivity exceptions due to receiver harmonic
mixing for CA in NR FR1

NR Band / SCS / Channel bandwidth of the affected DL band

UL DL SC 5 10 15 20 25 30 40 50 60 70 80 90 100
band | band S MH | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MH MHz
(kH z Z

z)

n25 n71 15 25 50 75 100

n40 n28 15 25 50 75 100

n40 n78 30 24 24 24 24 24 24 24 24

n41 n78 30 24 24 24 24 24 24 24 24

n77 n2 15 25 50 75 100

n77 nS 25 25 20 20

n78 n40 30 50 50 50 50 50 50 50 50

n78 n4l 30 50 50 50 50 50 50 50 50 50 50

NOTE 1: The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource
blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according
to Table 7.3.2-3 applies.

7.3A.5 Reference sensitivity exceptions due to intermodulation interference

due to 2UL CA
For inter-band carrier aggregation with uplink assigned to two NR bands given in Table 7.3A.5-1 and Table 7.3A.5-2
the reference sensitivity is defined only for the specific uplink and downlink test points specified in Table 7.3A.5-1 and

Table 7.3A.5-2. For these test points the reference sensitivity requirement specified in Table 7.3.2-1 and Table 7.3.2-2
are relaxed by the amount of the corresponding parameter MSD given in Table 7.3A.5-1 and Table 7.3A.5-2.
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Table 7.3A.5-1: 2DL/2UL interband Reference sensitivity QPSK Prersens and uplink/downlink
configurations
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Band / Channel bandwidth / Nrs / Duplex mode Source of
IMD
NR CA band NR band UL Fc UL/DL UL DL Fc MSD Duplex
combination (MHz) BW CirB (MHz) (dB) mode
(MHz)
CA_nl1-n3 nl 1950 5 25 2140 23 FDD IMD3
n3 1760 5 25 1855 N/A TDD N/A
CA_n1-n8 nl 1965 5 25 2155 6.0 FDD IMD4
n8 887.5 5 25 932.5 N/A FDD N/A
CA_n1-n78 nl 1950 5 25 2140 8.0 FDD IMD4
10.7°
n78 3710 10 50 3710 N/A TDD N/A
CA_n2-n48 n2 1852.5 5 25 1932.5 12 FDD IMD4
n48 3625 20 100 3625 N/A TDD N/A
CA_n2-n77 n2 1855 5 25 1935 26 FDD IMD2
28.75
n77 3790 10 50 3790 N/A TDD N/A
n2 1885 5 25 1965 8.0 FDD IMD4
10.7°
n77 3690 10 50 3690 N/A TDD N/A
n2 1885 5 25 1965 5 FDD IMD5
n77 3790 10 50 3790 N/A TDD N/A
CA_n2-n78 n2 1855 5 25 1935 26 FDD IMD2*4
28.7°
n78 3790 10 50 3790 N/A TDD N/A
CA_n3-n7 n3 1730 5 25 1825 N/A FDD N/A
n7 2535 10 50 2655 10.2 FDD IMD4
CA_n3-n8 n3 1755 10 50 1850 N/A FDD N/A
n8 900 5 25 945 8 FDD IMD4*
n3 1747.5 10 50 1842.5 6.4 FDD IMD5
n8 897.5 5 25 942.5 N/A FDD N/A
CA_n3-n38 n3 1713 5 25 1808 8.2 FDD IMD4
n38 2617 5 25 2617 N/A TDD N/A
CA_n3-n41 n3 1740 5 25 1835 8.2 FDD IMD4
n4l 2657.5 10 50 2657.5 N/A TDD N/A
CA_n3-n77 n3 1740 5 25 1835 26 FDD IMD24
28.74
n77 3575 10 50 3575 N/A TDD N/A
n3 1765 5 25 1860 8.0 FDD IMD4*
10.74
n77 3435 10 50 3435 N/A TDD N/A
CA_n3-n78 n3 1740 5 25 1835 26 FDD IMD2*4
28.7°
n78 3575 10 25 3575 N/A TDD N/A
n3 1765 5 25 1860 8.0 FDD IMD4*
10.7°
n78 3435 10 25 3435 N/A TDD N/A
CA_n5-n66 n5 838 5 25 883 30 FDD IMD24
n66 1721 5 25 2121 N/A FDD N/A
CA_n5-n77 5 844 5 25 889 8.3 FDD IMD4
n77 3421 10 50 3421 N/A TDD N/A
5 829 5 25 875 55 FDD IMD5
n77 3600 10 50 3600 N/A TDD N/A
CA_n5-n78 n5 844 5 25 889 8.3 FDD IMD4
n78 3421 10 50 3421 N/A TDD N/A
CA_n7-n66 n7 2535 10 50 2655 15 FDD IMD4
n66 1730 5 25 2130 N/A FDD N/A
CA_n8-n41 n8 882.5 5 25 927.5 12.1 FDD IMD3*
n4l 2685 10 50 2685 N/A TDD N/A
CA_n8-n78 n8 897.5 5 25 942.5 8.3 FDD IMD4
n78 3635 10 50 3635 N/A TDD N/A
CA_n8-n79 n8 897.5 5 25 942.5 4.8 FDD IMD5
n79 4532.5 40 216 4532.5 N/A TDD N/A
CA_n20-n78 n20 850 5 25 809 11 FDD IMD4
n78 3359 10 50 3359 N/A TDD N/A
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CA_n25-n66 n66 1775 5 25 2175 N/A FDD N/A
n25 1855 5 25 1935 20 FDD IMD3
n66 17125 5 25 21125 23 FDD IMD3
n25 1912.5 5 25 1992.5 N/A FDD N/A
n66 1750 5 25 2150 4 FDD IMDS
n25 1883.3 5 25 1963.3 N/A FDD N/A

CA_n25-n78 n25 1855 5 25 1935 26 FDD IMD24
n78 3790 10 50 3790 N/A TDD N/A

CA_n28-n50 n28 730 10 50 775 15.3 FDD IMD2
n50 1500 10 50 1500 N/A TDD N/A
n28 740 10 50 785 6.0 FDD IMD44
n50 1500 10 50 1500 N/A TDD N/A

CA_n28-n77 n28 705.5 5 25 760.5 5.5 FDD IMD5

n77/n78 3582.5 10 50 3582.5 N/A TDD N/A

CA_n41-n71 n41 2614 5 25 2614 N/A TDD N/A
n71 665 5 25 619 11 FDD IMD4

CA_n48-n66 n48 3660 5 25 3660 N/A TDD N/A
n66 1730 5 25 2130 5.0 FDD IMD5

CA_n66-n71 n66 1750 5 25 2150 5 FDD IMD4
n71 675 5 25 629 N/A FDD N/A

CA_n66-n77 n66 1775 5 25 2175 31 FDD IMD2
n77 3950 10 50 3950 N/A TDD N/A
n66 1730 5 25 2130 5.0 FDD IMD5
n77 3660 10 50 3660 N/A TDD N/A

CA_n66-n78 n66 1730 5 25 2130 5.0 FDD IMDS
n78 3660 10 50 3660 N/A TDD N/A

CA_n70-n71 n70 1697.5 5 25 1997.5 5 FDD IMD4
n71 695.5 5 25 649.5 N/A FDD N/A

NOTE 1: Both of the transmitters shall be set min(+20 dBm, Pcmax_Ltc) as defined in clause 6.2A.4

NOTE 2: RBstart =0, 15 kHz SCS is assumed.

NOTE 3: No requirements apply when there is at least one individual RE within the intermodulation generated by the
dual uplink is within the downlink transmission bandwidth of the FDD band. The reference sensitivity should
only be verified when this is not the case (the requirements specified in clause 7.3 apply).

NOTE 4: This band is subject to IMD5 also which MSD is not specified.

NOTE 5: Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.
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Table 7.3A.5-2: 3DL/2UL interband Reference sensitivity QPSK Prersens and uplink/downlink
configurations
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Band / Channel bandwidth / Nrs / Duplex mode Source of
IMD
NR CA band NR band UL Fc UL/DL UL DL Fc MSD Duplex
combination (MHz) BW CirB (MHz) (dB) mode
(MHz)

CA_n1-n3-n41 nl 1977.5 5 25 2167.5 N/A FDD N/A
n3 17125 5 25 1807.5 N/A FDD N/A
n4l 2507.5 10 25 2507.5 5.0 TDD IMD5

CA_nl1-n3-n78 nl 1950 5 25 2140 N/A FDD N/A
n3 1750 5 25 1845 N/A N/A
n78 3700 10 52 3700 28.4 TDD IMD2
nl 1950 5 25 2140 N/A FDD N/A
n3 1770 5 25 1865 N/A N/A
n78 3360 10 52 3360 11.2 TDD IMD4
nl 1950 5 25 2140 N/A FDD N/A
n3 1735 5 25 1830 27.9 IMD2
n78 3780 10 52 3780 N/A TDD N/A

CA_n1-n7-n28 nl 1935 5 25 2125 N/A FDD N/A
n7 2533 10 50 2653 30.0 FDD IMD2
n28 718 5 25 773 N/A FDD N/A
nl 1935 5 25 2125 N/A FDD N/A
n7 2510 10 50 2630 N/A FDD N/A
n28 730 10 50 785 4.5 FDD IMD5

CA_nl1-n7-n78 nl 1977.5 5 25 2167.5 N/A FDD N/A
n7 2507.5 5 25 2627.5 9.1 FDD IMD4
n78 3305 10 50 3305 N/A TDD N/A
nl 1950 5 25 2140 8.7 FDD IMD4
n7 2510 10 50 2630 N/A FDD N/A
n78 3580 10 50 3580 N/A TDD N/A
nl 1970 5 25 2160 N/A FDD N/A
n7 2520 5 25 2640 N/A FDD N/A
n78 3390 10 50 3390 10.1 TDD IMD4

CA_n3-n8-n78 n3 1730 5 25 1825 N/A FDD N/A
n8 910 5 25 955 N/A FDD N/A
n78 3550 10 50 3550 16.1 TDD IMD3
n3 1730 5 25 1825 N/A FDD N/A
n8 910 5 25 955 N/A FDD N/A
n78 3370 10 50 3370 4.5 TDD IMD5
n3 1725 5 25 1820 15.7 FDD IMD3
n8 910 5 25 955 N/A FDD N/A
n78 3640 10 50 3640 N/A TDD N/A

CA_n3-n28-n77 n3 1720 5 25 1815 N/A FDD N/A
n28 733 5 25 788 N/A FDD N/A
n77 4173 10 50 4173 15.9 TDD IMD3
n28 735 5 25 790 N/A FDD N/A
n77 3320 10 50 3320 N/A TDD N/A
n3 1755 5 25 1850 17.0 FDD IMD3
n3 1712.5 5 25 1807.5 N/A FDD N/A
n77 4195 10 50 4195 N/A TDD N/A
n28 715 5 25 770 15.3 FDD IMD3

CA_n3-n28-n78 n28 735 5 25 790 N/A FDD N/A
n78 3320 10 50 3320 N/A TDD IMD3
n3 1755 5 25 1850 17.3 FDD N/A
n3 1750 5 25 1845 N/A FDD N/A
n28 743 5 25 798 N/A FDD N/A
n78 3764 10 50 3764 4.5 TDD IMD5

CA_n3-40-n41 n3 1747.5 5 25 1842.5 1.0 FDD IMD5
n40 2347.5 5 25 2347.5 N/A TDD N/A
n4l 2600 10 50 2600 N/A TDD N/A

CA_n5-n66-n78 n5 830 5 25 875 N/A FDD N/A
n66 1720 5 25 2120 N/A FDD N/A
n78 3380 10 50 3380 16.1 TDD IMD3

CA_n5-n66-n78 n5 830 5 25 875 N/A FDD N/A
n66 1720 5 25 2120 13.2 FDD IMD3
n78 3780 10 50 3780 N/A TDD N/A
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CA_n7-n66-n78 n7 2560 5 25 2680 N/A FDD N/A
n66 1730 5 25 2130 N/A FDD N/A
n78 3390 10 50 3390 16.1 TDD IMD3

CA_n7-n66-n78 n7 2550 5 25 2670 N/A FDD N/A
n66 1750 5 25 2150 8.7 FDD IMD4
n78 3625 10 50 3625 N/A TDD N/A

CA_n25-n66-n78 n25 1880 5 25 1960 N/A FDD N/A
n66 1740 5 25 2140 N/A FDD N/A
n78 3620 10 50 3620 29.4 TDD IMD2

CA_n28-n41-n78 n28 738 5 25 793 N/A FDD N/A
n78 3380 10 50 3380 N/A TDD N/A
n41 2642 5 25 2642 29.5 TDD IMD2
n41 2642 5 25 2642 N/A TDD N/A
n78 3440 10 50 3440 N/A TDD N/A
n28 743 5 25 798 30.8 FDD IMD2!
n4l 2565 5 25 2565 N/A TDD N/A
n28 745 5 25 800 N/A FDD N/A
n78 3310 10 50 3310 29.7 TDD IMD2?

CA_n40-n41-n79 n40 2340 5 25 2340 N/A TDD N/A
n4l 2600 10 50 2600 N/A TDD N/A
n79 4940 40 216 4940 30.5 TDD IMD2

NOTE 1: This band is subject to IMD5 also which MSD is not specified.
NOTE 2: This band is subject to IMD4 also which MSD is not specified.

7.3A.6 Reference sensitivity exceptions due to cross band isolation for CA
Sensitivity degradation is allowed for aband if it isimpacted by UL of another band part of the same NR CA
configuration due to cross band isolation issues. Reference sensitivity exceptions for the victim band are specified in
Table 7.3A.6-1 with uplink configuration of the agressor band specified in Table 7.3A.6-2.

Table 7.3A.6-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1

NR Band / Channel bandwidth of the affected DL band
UL DL 5 10 15 20 25 30 40 50 60 70 80 90 100
band | ban | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
d (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB)
nl n3 3 2.2 1.9 1.7 1.6 1.5

nl n40 | 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6

nl n41l 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
n3 n41l 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
n38 n78 8.3 8.3 8.3 7.3 6.5 6.3 5.3 4.5 4.0 3.9 3.8

n40 nl 8.3 8.3 8.3 8.3
n4l nl 9.1 9.1 9.1 9.1
n4l n3 0.6 0.6 0.6 0.6 0.6 0.6
n4l n25 | 0.6 0.6 0.6 0.6
n41' | n66 | 3.5 3.5 3.5 3.5 3.5
n41 n78 8.3 8.3 8.3 7.3 6.5 6.3 5.3 4.5 4.3 4.0 3.9 3.8
n78 n7t 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
n78 n38 | 3.3 3.3 3.3 3.3

n78 | n40* | 45 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

n78 | n41! 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
n78% | n79 2 2 2 2 2
n79 | n783 26 | 2.6 2.6 2.6 2.6 2.6 26 | 26 2.6
NOTE 1: Applicable only when harmonic mixing MSD for this combination is not applied.

NOTE 2: Void

NOTE 3: The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous
Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a
n77 implementation.
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Table 7.3A.6.2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
for NR CA FR1

NR Band / SCS / Channel bandwidth of the affected DL band
UL DL SCS of 5 10 15 20 25 30 40 50 60 70 80 90 100
band | band UL MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
band
(kHz)
nl n3 15 25 25 25 25 25 25
nl n40 15 25 50 75 100 | 100 | 100 | 100 | 100 | 100 100
nl n41 15 100 | 100 | 100 100 | 100 | 100 100 | 100 | 100
n3 n41 15 50 50 50 50 50 50 50 50 50
n38 n78 15 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100
n40 nil 30 25 50 75 100
n41l nl 30 128 128 128 128
n4l n3 30 160 | 160 | 160 | 160 | 160 | 160
n4l n25 15 160 | 160 | 160 | 160
n4l n66 30 128 | 128 | 128 | 128 128
n4l n78 15 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
n78 n7 30 270 270 270 270 270 270 270 270
n78 n38 30 270 270 270 270
n78 n40 30 270 | 270 | 270 | 270 | 270 | 270 | 270 | 270 | 270 270
n78 n41 30 270 | 270 | 270 270 | 270 | 270 | 270 270 | 270 | 270
n78 n79 30 2708 | 270% | 2703 | 2703 2708 2708
n79 n78 30 2703 | 2708 | 2703 2703 | 2708 | 2703 | 2708 2703 | 2708 | 2703
NOTE 1: The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource blocks
exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation according to Table
7.3.2-3 applies.
NOTE 2: Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined
within the transmission bandwidth configuration for the channel bandwidth in Table 5.3.2-1.
NOTE 3: The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability.
Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.

7.3B  Reference sensitivity for NR-DC

For inter-band NR-DC configurations, the reference sensitivity for the corresponding inter-band CA configuration as
specified in clause 7.3A applies.

7.3C Reference sensitivity for SUL

7.3C.1 General

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna
portsfor al UE categories, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel.

7.3C.2 Reference sensitivity power level for SUL

For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table
7.3.2-1 and Table 7.3.2-2 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table
7.3.2-3 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C.2-1 with
reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1), unless sensitivity degradation is
allowed in this clause of this specification. These exceptions also apply to any higher order CA or DC combination
containing one of the exception combinationsin this clause as subset.

For SUL operation with downlink CA, the reference receive sensitivity (REFSENS) requirement for downlink bands
specified in clause 7.3A.2 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table
7.3.2-3 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3C.2-1 with
reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG
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Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1), unless sensitivity degradation is
allowed in this clause of this specification. These exceptions also apply to any higher order CA or DC combination
containing one of the exception combinationsin this clause as subset.

Table 7.3C.2-1: Supplementary uplink configuration for reference sensitivity

NR Band / SCS of SUL band / Channel bandwidth of the DL band / Nrs
DL SUL | SCS 5 10 15 20 25 30 40 50 60 80 90 100
band | band of MHz | MHz MHz MHz | MHz | MHz | MHz MHz | MHz | MHz | MHz | MHz
SUL
band
(kHz)
n41 n80 15 160 160 160 160 160 160 | 160 | 160 | 160
n41 n81 15 100 100 100 100 100 100 | 100 | 100 | 100
n41 n95 15 75 75 75 75 75 75 75 75 75 75
n77 n80 15 160 160 160 160 160 160 | 160 | 160 | 160
n77 n84 15 100 100 100 100 100 100 | 100 | 100 | 100
n78 n80 15 160 160 160 160 160 160 | 160 | 160 | 160
n78 n81 15 100 100 100 100 100 100 | 100 | 100 | 100
n78 n82 15 100 100 100 100 100 100 | 100 | 100 | 100
n78 n83 15 100 100 100 100 100 100 | 100 | 100 | 100
n78 n84 15 100 100 100 100 100 100 | 100 | 100 | 100
n78 n86 15 216 216 216 216 216 216 216 216 216
n79 n80 15 160 160 160 | 160 160
n79 n81 15 100 100 100 | 100 100
n79 n84 15 100 100 100 | 100 100
n79 n95 15 75 75 75 75 75

For the UE that supports any of the SUL operation given in Table 7.3C.2-2, exceptions to the requirements specified in
Table 7.3.2-1are alowed when the uplink is active in alower frequency band and is within a specified frequency range
such that transmitter harmonics fall within the downlink transmission bandwidth assigned in a higher band as noted in
Table 7.3C.2-2. For these exceptions, the UE shall meet the requirements specified in Table 7.3C.2-2 and Table 7.3C.2-
3.
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Table 7.3C.2-2: Reference sensitivity for SUL operation (exceptions due to harmonic issue)

NR Band / Channel bandwidth of the high band

UL DL 5 10 15 20 25 30 40 50 60 80 920 100

band band MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

dB dB dB dB dB dB dB dB dB dB dB dB

n80 n77%2 23.9 22.1 20.9 17.9 16.8 16.0 14.8 14.3 13.8
n773 1.1 0.8 0.3

n80 n7812 23.9 22.1 20.9 17.9 16.8 16.0 14.8 14.3 13.8
n783 1.1 0.8 0.3

n81 n4189 13 11.3 10.1 7.0 6.1 5.5 4.3 3.9 3.5

n784% 10.8 9.1 8 5.1 4.2 3.5 2.3 1.5 1.4

n79%7 6.8 6.2 5.6 4.9 4.4

n82 n784% 10.8 9.1 8 6 4.0 3.2 2.0 1.5 1.0

n83 n7887 10.4 8.9 7.8 4.7 3.7 3 1.7 1.2 0.7

n84 n77%2 23.9 22.1 20.9 17.9 16.8 16.0 14.8 14.3 13.8
n773 1.1 0.8 0.3

n86 n78%2 23.9 22.1 20.9 17.9 16.8 16.0 14.8 14.3 13.8
n783 1.1 0.8 0.3

NOTE 1: These requirements apply when there is at least one individual RE within the uplink transmission
bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink
transmission bandwidth of a victim (higher) band and a range AF+p above and below the edge of this
downlink transmission bandwidth. The value AF1pb depends on the band combination: AFup = 10 MHz for
SUL_n78-n80, SUL_n78-n86.

NOTE 2: The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such

HB
that fuLLB = LfDTB /O-ZP'lin MHZ and FuLLBJuw + BWCLhE;nnel /2< fuLl_B < FuLLB,mgh - BWCLhBannel /2 Wlth o Carrier
LB
frequency in the victim (higher) band in MHz and B\Weranma the channel bandwidth configured in the lower
band.

NOTE 3: The requirements are only applicable to channel bandwidths no larger than 20 MHz and with a carrier

frequency at * (20 + BW i /2) Mz offset from 2 o in the victim (higher band) with

LB
FuLLBJuw + BWCLhE;nnel /2< fuLl_B < FuLLB,mgh - BWCLhBannel /2 , where Bv%hanneiand BW C:aBnneC are the channel

bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.

NOTE 4: These requirements apply when there is at least one individual RE within the uplink transmission
bandwidth of the aggressor (lower) band for which the 4 transmitter harmonic is within the downlink
transmission bandwidth of a victim (higher) band.

NOTE 5: The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such

. . HB .
that e _ |1 j0apainMHzaNd po gywis o< e < Rie o pwis, 2 With fo. carrier

Channel UL _high Channel
frequency in the victim (higher) band in MHz and BW.2_ the channel bandwidth configured in the lower

hannel
band.

NOTE 6: These requirements apply when there is at least one individual RE within the uplink transmission
bandwidth of the aggressor (lower) band for which the 5th transmitter harmonic is within the downlink
transmission bandwidth of a victim (higher) band.

NOTE 7: The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB)

HB
such that futB = |_fDT.B /O-SP-lin MHz and FULLBiluw + BWCLhE;nneI l2< fuLLB < FuLLB,mgh - BWCLhBannel /2 with fD|_

LB
carrier frequency in the victim (higher) band in MHz and B\Weram the channel bandwidth configured in the
lower band.

NOTE 8: These requirements apply when there is at least one individual RE within the uplink transmission
bandwidth of the aggressor (lower) for which the 3rd transmitter harmonic is within the downlink
transmission bandwidth of a victim (higher) band.

NOTE 9 The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LBsuch
that ¢ .o _ | f°70.3]01 iNMHzand o gwie o< qle < pte Bw e ;o Withthe carrier

Channel UL _high — Channel

frequency in the victim (higher) band in MHz and the channel bandwidth configured in the low band.
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Table 7.3C.2-3: Supplementary uplink configuration (exceptions due to harmonic issue)

NR Band / Channel bandwidth of the high band

UL DL 5 10 15 20 25 30 40 50 60 80 90 100
band band MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
(Nre) | (Nr) | (Nre) | (NrB) | (Nre) | (NrB) | (Nre) | (Nre) | (Nre) | (Nre) | (Nrs) | (Nrs)
n80 n77 25 36 50 50 50 50 50 50 50
n80 n78 25 36 50 50 50 50 50 50 50
n81 n4l 16 25 25 25 25 25 25 25 25
n81 n78 16 25 25 25 25 25 25 25 25
n81 n79 25 25 25 25 25
n82 n78 16 20 20 20 20 20 20 20 20
n83 n78 10 15 20 25 25 25 25 25 25
n84 n77 25 36 50 100 100 100 100 100 100
n86 n78 25 36 50 100 100 100 100 100 100

NOTE 1: 15 kHz SCS is assumed for UL band.

NOTE 2: The UL configuration applies regardless of the channel bandwidth of the low band

NOTE 3: Unless stated otherwise, UL resource blocks shall be centered within the transmission bandwidth configuration
for the channel bandwidth.

Sensitivity degradation is allowed for aband if it isimpacted by UL of another band part of the same SUL configuration
due to cross band isolation issues. Reference sensitivity exceptions are specified in Table 7.3C.2-4 with uplink
configuration specified in Table 7.3C.2-5.

Table 7.3C.2-4: Reference sensitivity exceptions due to cross band isolation

UL DL 5 MHz 10 15 20 25 30 40 50 60 80 90 100
band band (dBm) MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) (dBm)
n80 n4l 4.3 4.0 3.9 3.9 35 3.3 3.2 3.1 3.0
n95 n41 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
NOTE 1: The B41 requirements are modified by -0.5dB when carrier frequency of the assigned E-UTRA channel bandwidth is within 2515 —
2690 MHz.

Table 7.3C.2-5: Uplink configuration for reference sensitivity exceptions due to cross band isolation

UL DL 5 MHz 10 15 20 25 30 40 50 60 80 90 100
band band (dBm) MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) (dBm)

n80 n41 50 50 50 50 50 50 50 50 50

n95 n4l 75 75 75 75 75 75 75 75 75 75

NOTE: 15 kHz SCS is assumed for UL band.

7.3C.3 AR for SUL

7.3C.3.1 General
For a UE supporting a SUL configuration, the ARg c applies for both SC and SUL operation.

7.3C.3.2 SUL band combination

For the UE which supports SUL band combiantion, the minimum requirement for reference sensitivity in clause 7.3C.2
shall be increased by the amount given in ARg ¢ defined in clause 7.3C.3.2 for the applicable operating bands. Unless
otherwise stated, ARz ¢is set to zero.

In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to
more than one band combinations then

- When the operating band frequency range is < 1 GHz, the applicable additional ARs shall be the average value
for all band combinations defined in clause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3B in TS 38.101-3
[3], truncated to one decimal place that apply for that operating band among the supported band combinations. In
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case there is a harmonic relation between low band UL and high band DL, then the maximum ARg,c among the
different supported band combinations involving such band shall be applied

- When the operating band frequency rangeis> 1 GHz, the applicable additional ARs ¢ shall be the maximum
value for al band combinations defined in clause 7.3A, 7.3B, 7.3C in this specification and 7.3A, 7.3B in TS
38.101-3 [3] for the applicable operating bands.

7.3C.3.2.1 AR for two bands

Table 7.3C.3.2.1-1: ARjgcdue to SUL (two bands)

Band NR Band AR (dB)
combination
for SUL
SUL_n41-n80 n41 0.5 (no®)
SUL_n41-n95 n41 0.2
SUL_n77-n80 n77 05
SUL_n77-n84 n77 0.5
SUL _n78-n80 n78 0.5
SUL n78-n81 n78 0.5
SUL_n78-n82 n78 0.5
SUL_n78-n83 n78 0.5
SUL n78-n84 n78 0.5
SUL _n78-n86 n78 0.5
NOTE: The requirement is applied for UE transmitting on the frequency range of 2496
— 2515 MHz.

7.3D Reference sensitivity for UL MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
specified in clause 7.3 shall be met with the UL MIMO configurations described in clause 6.2D.1 and the reference
measurement channels as specified in Annex A.2.2 for CP-OFDM waveforms shall apply. For UL MIMO, the
parameter Pumax isthe total transmitter power over the two transmits power over the two transmit antenna connectors.

7.3E  Reference sensitivity for V2X

7.3E.1 General

The reference sensitivity power level Prersens vax is the minimum mean power applied to each one of the UE antenna
port for V2X UE, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel.

7.3E.2 Minimum requirements
When UE is configured for NR V2X reception non-concurrent with NR uplink transmissions for NR V2X operating

bands specified in Table 5.2E.1-1, the throughput shall be > 95% of the maximum throughput of the reference
measurement channels as specified in Annexes A.7.2 with parameters specified in Table 7.3E.2-1.
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Table 7.3E.2-1: Reference sensitivity of NR V2X Bands (PC5)

Channel bandwidth / Prersens vax(dBm)
NR V2X SCSs 10 MHz 20 MHz 30 MHz 40 MHz Duplex
Band kHz Mode
n38 15 -96.5 -93.2 -91.4 -90.1 HD
30 -96.1 -93.4 -91.7 -90.2 HD
60 -96.9 -93.1 -91.9 -90.4 HD
n47 15 -92.5 -89.2 -87.4 -86.1 HD
30 -92.1 -89.4 -87.7 -86.2 HD
60 -92.9 -89.1 -87.9 -86.4 HD
NOTE 1: Reference measurement channel is defined in A.7.2.
NOTE 2: The signal power is specified per antenna port.
NOTE 3: Void.

Table 7.3E.2-2: Sidelink TX configuration for reference sensitivity of NR V2X Bands (PC5)

NR Band / SCS / Channel bandwidth / Duplex mode
NR V2X SCS 10 MHz 20 MHz 30 MHz 40 MHz Duplex
Band kHz Mode
n38 15 50 105 160 216 HD
30 24 50 75 105 HD
60 10? 24 36 50 HD
n47 15 50 105 160 216 HD
30 24 50 75 105 HD
60 10? 24 36 50 HD
NOTE 1: The sidelink allocated RB (Lcrs) size could be adjusted according to resource pool
configuration in [7].
NOTE 2: For the case, 11 RB is allowed for S-SSB Block.

When UE is configured for NR V2X reception on V2X carrier con-current with NR uplink and downlink, NR V2X

sidelink throughput for the carrier shall be > 95% of the maximum throughput of the reference measurement channels
as specified in Annexes 7.2 with parameters specified in Table 7.3E.3-1. Also the NR downlink throughput shall be >
95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.

For the inter-band con-current NR V2X operation, and the UE also supports an NR downlink inter-band con-current
configuration in Table 7.3E.3-2, the minimum regquirement for reference sensitivity shall be increased by the amount
givenin AR;gv2x in Table 7.3E.3-2 for the corresponding NR V2X inter-band combinations.

Table 7.3E.3-1: Reference sensitivity for V2X Communication QPSK Pgreesens

ETSI

Inter-band V2X Channel bandwidth
reception
NR V2X | NR band | NR Band SCSs 5MHz | 10MHz | 15 MHz | 20 MHz | 30 MHz | 40 MHz | Duplex
Band (kHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) Mode
n47 n71 n71 15 -97.2 -94.0 -91.6 -86.0 FDD
30 -94.3 -91.9 -87.4
60
n47 15 -92.5 -89.2 -87.4 -86.1 HD
30 -92.1 -89.4 -87.7 -86.2
60 -92.9 -89.1 -87.9 -86.4
NOTE 1: Reference measurement channel is defined in A.7.2.
NOTE 2: The signal power is specified per antenna port.
NOTE 3: Void.
Table 7.3E.3-2: AR v2x (two bands)
V2X inter-band NR Band ARig v2x [dB]
con-current band
Combination
V2X n71-n47 n71 0.0
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The reference sensitivity is defined to be met with NR uplink assigned to one band (that differs from the V2X operating
band) and all NR downlink carriers active. The NR uplink resource blocks shall be located as close as possible to NR
V2X operating band but confined within the transmission bandwidth configuration for the channel. The uplink
configuration for the NR operating band is specified in Table 7.3E.3-3 and 7.3E.3-4. The REFSENS of Uu downlink
and PC5 sidelink will be tested at the same time.

Table 7.3E.3-3: Uplink configuration for REFSENS of NR V2X Bands (PC5)

Inter-band NR V2X con-current NR UL band / SCS/ Channel BW / Duplex mode
band configuration
NR V2X band NR V2X band NR V2X SCS (kHz) Channel Nre Duplex
(PC5) (Uu) UL band Bandwidth Mode
(Uu) (MHz)
n47 n71 n71 15 10 52 FDD
30 10 24
60 10 11

Table 7.3E.3-4: Sidelink TX configuration for REFSENS of NR V2X Bands (Uu)

Inter-band NR V2X con-current NR UL band / SCS/ Channel BW / Duplex mode
band configuration
NR V2X band NR V2X band NR V2X SCS (kHz) Channel Nrs Duplex
(PC5) (Uu) band Bandwidth Mode
(PC5) (MHz)
n47 n71 n47 15 10 50 HD
30 10 24
60 10 10
NOTE 1: The sidelink allocated RB (Lcrs) size could be adjusted according to resource pool configuration in [7].

clause

7.3F Reference sensitivity for shared spectrum channel access

7.3F.1 General

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna
ports, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

Inlater clauses of Clause 7 where the value of REFSENS is used as a reference to set the corresponding requirement,
the UE shall be verified against those requirements by applying the REFSENS valuein Table 7.3G.2-1 with 2 Rx
antenna ports tested.

7.3F.2 Reference sensitivity power level
The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in

Annexes A.2.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3F.2-1, Table 7.3F.2-2, and Table 7.3F.2-3.

Table 7.3F.2-1: Two antenna port reference sensitivity QPSK PREFSENS

Operating band / SCS / Channel bandwidth
Operating | SCS | 20MHz | 40 MHz | 60 MHz | 80 MHz
Band kHz (dBm) (dBm) (dBm) (dBm)
n46 15 -89.7 -86.6
30 -89.9 -86.7 -84.8 -83.6
60 -90.1 -86.9 -85.0 -83.6
n96 15 -89.2 -86.1
30 -89.4 -86.2 -84.3 -83.1
60 -89.6 -86.4 -84.5 -83.1

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 294 ETSI TS 138 101-1 V16.9.0 (2021-10)

For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna portsin Table 7.3F.2-1 shall be
modified by the amount given in AR;s 4r in Table 7.3F.2-2 for the applicable operating bands.

Table 7.3F.2-2: Four antenna port reference sensitivity allowance ARg 4r

Operating band
n46, n96

ARg 4r (dB)
-2.2

The reference receive sensitivity (REFSENS) requirement specified in Table 7.3F.2-1 and Table 7.3F.2-2 shall be met
with uplink transmission bandwidth less than or equal to that specified in Table 7.3F.2-3.

Table 7.3F.2-3: Uplink configuration for reference sensitivity

Operating band / SCS / Channel bandwidth
Operating | SCS | 20MHz | 40 MHz | 60 MHz | 80 MHz
Band kHz (dBm) (dBm) (dBm) (dBm)
n46 15 100 216
30 50 100 162 216
60 24 50 75 100
n96 15 100 216
30 50 100 162 216
60 24 50 75 100

Unless given by Table 7.3F.2-4, the minimum requirements specified in Tables 7.3F.2-1 and 7.3F.2-2 shall be verified
with the network signalling value NS_01 (Table 6.2F.3.1-1) configured.

Table 7.3F.2-4: Network signaling value for reference sensitivity

Operating Network
band Signalling
value
n46 NS 01
n96 NS 53

7.3F.3 ARpsc
For a UE supporting CA or DC band combination, the minimum requirement for reference sensitivity in Table 7.3F.2-1

shall be increased by the amount given by ARgc defined in Table 7.3F.3-1. Unless otherwise stated, AR ¢ciS et to
zero.

Table 7.3F.3-1: AR due to CA (two bands)

Inter-band CA Operating Band ARic (dB)
combination
CA_n46-n48 n46 0
n48 0.5

In case the UE supports more than one of band combinations for CA or DC, and an operating band belongs to more than
one band combinations then the applicable additional AR;g,c shall be the maximum value for all band combinations
defined in clause 7.3A and 7.3F.3 in this specification and 7.3A, 7.3B in TS 38.101-3 [ 3] for the applicable operating
bands.

7.3F.4

For intra-band contiguous carrier aggregation, the throughput of each component carrier shall be > 95 % of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Table 7.3F.2-1, Table 7.3F.2-2, and Table 7.3F.2-3.

Intra-band contiguous shared spectrum channel access CA

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 295 ETSI TS 138 101-1 V16.9.0 (2021-10)

7.3F.5

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band the throughput of the NR carrier shall be > 95 % of the maximum throughput of the reference measurement
channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for
the DL-signal as described in Annex A.5.1.1/A.5.2.1 with parameters specified in Table 7.3.2-1, Table 7.3.2-2 and
Table 7.3.2-3 modified in accordance with clause 7.3F.3. The throughput of the NR-U carrier shall be > 95 % of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Table 7.3F.2-1, Table 7.3F.2-2, and Table 7.3F.2-3 modified in accordance with clause 7.3F.3.
The reference sensitivity is defined to be met with all downlink component carriers active and the PCell uplink carrier
active. Exceptions to reference sensitivity are allowed in accordance with clause 7.3F.5.1 and clause 7.3F.5.2.

Inter-band CA with shared spectrum channel access

7.3F.5.1

The reference sensitivity for the shared access band does not apply when there is at least one individual RE within the
shared access downlink transmission bandwidth which falls into the reference sensitivity exclusion region as specified
in Table 7.3F.5.1-1.

Reference sensitivity exceptions due to UL harmonic interference

Table 7.3F.5.1-1: NR-U reference sensitivity measurement exclusion region in MHz.

NR Band / Harmonic order / Channel BW in UL

Band Harmonic 5MHz 10MHz 15MHz 20 MHz 40MHz
order

n25 3 +/- 15 +/- 23 +/- 35 +/- 45 +/- 90

n66 3 +/- 15 +/- 23 +/- 35 +/- 45 +/- 90

the harmonic order.

NOTE 1: Even though UL harmonic does not fall directly into NR-U band the exclusion region still applies.
NOTE 2: The center of the exclusion region is obtained by multiplying the UL channel center frequency by

7.3F.5.2

Reference sensitivity exceptions due to receiver harmonic mixing

Sensitivity degradation is alowed for aband if it isimpacted by receiver harmonic mixing due to another band part of
the same CA configuration. Reference sensitivity exceptions are specified in Table 7.3F.5.2-1 with uplink configuration
specified in Table 7.3F.5.2-2

Table 7.3F.5.2-1: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1

NR Band / Channel bandwidth of the affected DL band

UL DL 5 10 15 20 25 30 40 50 60 70 80 90 100
band band | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz

(dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB)
n46 n48! 22.6 19.5 17.8 16.6 14 13.1 12.6 12 12 12 12

NOTE 1: The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such

that fui® = [15% 13° D10 Mz and Ful" e + BW dfw 125 10 < A% - BW S 12 ith 5 carrier

frequency in the victim (lower) band in MHz and BW cava  the channel bandwidth configured in the higher

band.

Table 7.3F.5.2-2: Reference sensitivity exceptions due to harmonic mixing for CAin NR FR1

Operating band / SCS / Channel bandwidth / Duplex-mode

eratin SCS 5 10 15 20 25 30 40 50 60 70 80 90 100 Du

3and 9 kHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz Mg(
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)

n46 15 12 25 36 50 100 100 100 100 100 100 100 FD
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7.3F.5.3 Reference sensitivity exceptions due to cross band isolation

For unsynchronized operation, Rx de-sensing in one band will be caused by another band due to lack of isolation in the
band filters. Reference sensitivity exceptions for cross band are specified in Table 7.3F.5.3-1 with uplink configuration
specified in Table 7.3F.5.3-2-2.

Table 7.3F.5.3-1: MSD for cross band isolation

Operating Band / Channel bandwidth of the affected DL band
CA Configuration| UL DL 5 10 15 20 25 30 40 50 60 80 90 | 100
band [ band | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
(dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB) | (dB)
CA_n46A-n48A | n46 | n48 | 13.3 | 104 | 88 | 7.8 - - 7.8 7 65 | 57 | 54 | 51
n48 | n46 - - - 13.5 - - 10.9 - 94 | 8.7 - -

Table 7.3F.5.3-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation

Operating Band / SCS / Channel bandwidth of the affected DL band

UL DL SCS 5 10 15 20 25 30 40 50 60 80 90 100
band | band of MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz MHz MHz
UL
band
(kHz)
n46 n48 30 216 216 216 216 216 216 216 216 216 216
n48 n46 15 216 216 216 216

NOTE 1: The UL configuration applies regardless of the channel bandwidth of the UL band unless the UL resource
blocks exceed that specified in Table 7.3.2-3 for the uplink bandwidth in which case the allocation
according to Table 7.3.2-3 applies.

NOTE 2: Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but
confined within the transmission bandwidth configuration for the channel bandwidth in Table 5.3.2-1.

7.4 Maximum input level

Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified
relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
Annexs A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1) with parameters specified in Table 7.4-1.

Table 7.4-1: Maximum input level

Rx Units Channel bandwidth
Parameter
5 10 15 20 25 30 40 50 60 70 80 90 100
MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
Power in dBm -252 =242 | -232 | 222 | 212 -202
Transmission
Bandwidth
Configuration
-27° -26% | -258 | -243 | -233 -228

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum uplink configuration specified in Table
7.3.2-3 with Pcmax_Ltc as defined in clause 6.2.4.

NOTE 2: Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.

NOTE 3: Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.
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7.4A  Maximum input level for CA

7.4A.1 Maximum input level for Intra-band contiguous CA

For intra-band contiguous carrier aggregation maximum input level is defined as the maximum mean power received at
the UE antenna port, over the Transmission bandwidth configuration of each CC.

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
Annexs A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1) with parameters specified in Table 7.4A.1-1 for each component carrier.

Table 7.4A.1-1: Maximum input level for Intra-band contiguous CA

Rx Parameter Units NR CA Bandwidth Class
B C D

Power in largest transmission dBm -232 -232 -252
bandwidth configuration CC,
Plargest BW

-25°8 -25°8 =278
Power in each other CC dBm Prargest Bw +10*'09{(NRB,C*SCSC)/(NRB,Iargest BW*SCSiargest BW)}
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Lf,c at the minimum uplink configuration specified in Table

7.3.2-3 with Pcmax_Ltc as defined in clause 6.2.4.

NOTE 2: Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3: Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.

7.4A.2 Maximum input level for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks, each
larger than or equal to 5 MHz, the maximum input level requirements are defined with the uplink configurationin
accordance with 7.3A.2.2-1. For this uplink configuration, the UE shall meet the requirements for each sub-block as
specified in Table 7.4-1 and Table 7.4A.1-1 for one component carrier and two component carriers per sub-block,
respectively. The throughput of each downlink component carrier shall be > 95% of the maximum throughput of the
specified reference measurement channel as specified in Annex A.3.2 and A.3.3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1 and A.5.2.1. The requirements apply with all downlink carriers
active.

7.4A.3 Maximum input level for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the maximum input level is defined with the uplink active on the band(s) other than the band whose downlink is
being tested. For NR CA configurations including an operating band without uplink band or an operating band with an
unpaired DL part (as noted in Table 5.2-1), the requirements for all downlinks shall be met with the single uplink carrier
active in each band capable of UL operation. The UE shall meet the requirements specified in clause 7.4 for each
component carrier while all downlink carriers are active.

The throughput shall be> 95 % of the maximum throughput of the reference measurement channels as specified in
Annexs A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1) for each component carrier.

7.4B  Maximum input level for NR-DC

For inter-band NR-DC configurations, the maximum input level for the corresponding inter-band CA configuration as
specified in clause 7.4A applies.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 298 ETSI TS 138 101-1 V16.9.0 (2021-10)

7.4D  Maximum input level for UL MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing, the minimum requirements
specified in clause 7.4 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the
parameter Pcwax o 1S defined as the total transmitter power over the two transmit antenna connectors.

7.4E  Maximum input level for V2X

7.4E.1 General

Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified
relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
Annexes A.7.3 and A.7.4 with parameters specified in Table 7.4E.1-1.

Table 7.4E.1-1: Maximum input level of NR V2X

Rx Parameter Units Channel bandwidth
10 MHz 20 MHz 30 MHz 40 MHz
Power in Transmission dBm -251 -251 -231 -221
Bandwidth Configuration
-272 -272 -252 -242

NOTE 1: Reference measurement channel is A.7.3 for 64 QAM.
NOTE 2: Reference measurement channel is A.7.4 for 256 QAM.

7.4E.2 Maximum input level for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 7.4E shall apply for the NR
sidelink reception in the operating Bandsin Table 5.2E.1-1 and the requirements specified in clause 7.4 shall apply for
the NR downlink reception in licensed band while all downlink carriers are active.

7.5 Adjacent channel selectivity

Adjacent channel selectivity (ACS) isameasure of areceiver's ability to receive an NR signal at its assigned channel
frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the
assigned channel. ACSistheratio of the receive filter attenuation on the assigned channel frequency to the receivefilter
attenuation on the adjacent channel(s).

The UE shall fulfil the minimum requirements specified in Table 7.5-1 for NR bands with FDL_high < 2700 MHz and
FUL_high < 2700 MHz and the minimum requirements specified in Table 7.5-2 for NR bands with FDL_low > 3300
MHz and FUL_low > 3300 MHz. These requirements apply for all values of an adjacent channel interferer up to -25
dBm and for any SCS specified for the channel bandwidth of the wanted signal. However, it is not possible to directly
measure the ACS; instead the lower and upper range of test parameters are chosen asin Table 7.5-3 and Table 7.5-4 for
verification of the requirements specified in Table 7.5-1, and asin Table 7.5-5 and Table 7.5-6 for verification of the
requirements specified in Table 7.5-2. For these test parameters, the throughput shall be > 95 % of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1). For operating bands
with an unpaired DL part (as hoted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.
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Table 7.5-1: ACS for NR bands with FpL_nigh < 2700 MHz and FuL_nigh < 2700 MHz

RX parameter Units Channel bandwidth
5 MHz 10 MHz 15 MHz 20 MHz 25 MHz
ACS dB 33 33 30 27 26
RX parameter Units Channel bandwidth
30 MHz 40 MHz 50 MHz 60 MHz 80 MHz
ACS dB 255 24 23 225 21
RX parameter Units Channel bandwidth
90 MHz 100 MHz
ACS dB 20.5 20

Table 7.5-2: ACS for NR bands with Fp__jow2 3300 MHz and Fuy._jow 2 3300 MHz

RX parameter Units Channel bandwidth
10 MHz 15 MHz 20 MHz 25 MHz 30 MHz
ACS dB 33 33 33 33 33
RX parameter Units Channel bandwidth
40 MHz 50 MHz 60 MHz 70 MHz 80 MHz
ACS dB 33 33 33 33 33
RX parameter Units Channel bandwidth
90 MHz 100 MHz
ACS dB 33 33
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Table 7.5-3: Test parameters for NR bands with Fp__nigh < 2700 MHz and Fur_nigh < 2700 MHz, case 1

RX parameter Units Channel bandwidth
5MHz | 10MHz [ 15MHz | 20MHz [ 25MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + | REFSENS + | REFSENS + | REFSENS + | REFSENS +
45.5dB 45.5dB 42.5dB 39.5dB 38.5dB
BWinterferer MHz 5 5 5 5 5
Finterferer (Offset) MHz 5 7.5 10 12.5 15
/ / / / /
-5 -7.5 -10 -12.5 -15
RX parameter Units Channel bandwidth
30MHz [ 40MHz | 50MHz | 60MHz | 80MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + | REFSENS + | REFSENS + | REFSENS + | REFSENS +
38dB 36.5dB 35.5dB 35dB 33.5dB
BWinterferer MHz 5 5 5 5 5
Finterferer (Offset) MHz 17.5 22.5 275 325 42.5
/ / / / /
-17.5 -22.5 -27.5 -32.5 -42.5
RX parameter Units Channel bandwidth
90 MHz [ 100 MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + REFSENS +
33dB 32.5dB
BWinterferer MHz 5 5
Finterferer (Offset) MHz 47.5 52.5
/ /
-47.5 -52.5
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lfc defined in clause 6.2.4.
NOTE 2: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
([Freee |/ SCS |+ 0.5)scs MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
The interferer is an NR signal with 15 kHz SCS.
NOTE 3: The interferer consists of the NR interferer RMC specified in Annexes A.3.2.2 and A.3.3.2 with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex
A5.1.1/A5.2.1.
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Table 7.5-4: Test parameters for NR bands with Fp._nigh < 2700 MHz and Fu._nigh < 2700 MHz, case 2

RX parameter Units Channel bandwidth
5 MHz 10 MHz 15 MHz 20 MHz 25 MHz
Power in dBm -56.5 -56.5 -53.5 -50.5 -49.5
transmission
bandwidth
configuration
Pinterferer dBm -25
BWinterferer MHz 5 5 5 5 5
Finterferer (Offset) MHz 5 7.5 10 12.5 15
/ / / / /
-5 -7.5 -10 -12.5 -15
RX parameter Units Channel bandwidth
30 MHz 40 MHz 50 MHz 60 MHz 80 MHz
Power in dBm -49 -47 -46.5 -46 -44.5
transmission
bandwidth
configuration
Pinterferer dBm -25
BWinterferer MHz 5 5 5 5 5
Finterferer (Offset) MHz 175 22.5 27.5 325 425
/ / / / /
-17.5 -22.5 -27.5 -32.5 -42.5
RX parameter Units Channel bandwidth
90 MHz 100 MHz
Power in dBm
transmission
bandwidth -44 -43.5
configuration
Pinterferer dBm -25
BWinterferer MHz 5 5
Finterferer (Offset) MHz 47.5 52.5
/ /
-47.5 -52.5

NOTE 1: The transmitter shall be set to 24 dB below Pcmax_Lfc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lf,c defined in clause 6.2.4.

NOTE 2:

The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to

(|Feee |/ SCS T+ 0.5)sCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz.

The interferer is an NR signal with 15 kHz SCS.
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided

NOTE 3:

dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1
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RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz [ 25MHz | 30MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + 45.5 dB
BWinterferer MHz 10 15 20 25 30
Finterferer (Offset) MHz 10 15 20 25 30
/ / / / /
-10 -15 -20 -25 -30
RX parameter Units Channel bandwidth
40MHz | 50MHz [ 60MHz | 70MHz [ 80MHz
Power in dBm REFSENS +14dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS REFSENS REFSENS REFSENS REFSENS
+45.5dB +45.5dB +45.5dB +45.5dB +45.5dB
BWinterferer MHz 40 50 60 70 80
Finterferer (Offset) MHz 40 50 60 70 80
/ / / / /
-40 -50 -60 -70 -80
RX parameter Units Channel bandwidth
90 MHz [ 100 MHz |
Power in dBm REFSENS +14dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS REFSENS
+45.5dB +45.5dB
BWinterferer MHz 90 100
Finterterer (Offset) MHz 100 100
/ /
-90 -100

NOTE 2:

NOTE 3:

The interferer is an NR signal with an SCS equal to that of the wanted signal.
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.

NOTE 1: The transmitter shall be set to 4 dB below Pcwmax_Ltc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcuax_Lf,c defined in clause 6.2.4.
The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to

([Freee |/ SCS T+ 0.5)scs MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
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Table 7.5-6: Test parameters for NR bands with Fp__jow 2 3300 MHz and Fu_jow2 3300 MHz, case 2

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz [ 25MHz | 30 MHz
Power in dBm -56.5
transmission
bandwidth
configuration
Pinterferer dBm -25
BWinterferer MHz 10 15 20 25 30
Finterferer (Offset) MHz 10 15 20 25 30
/ / / / /
-10 -15 -20 -25 -30
RX parameter Units Channel bandwidth
40MHz | 50MHz [ 60MHz | 70MHz [ 80MHz
Power in dBm -56.5
transmission
bandwidth
configuration
Pinterferer dBm -25 -25 -25 -25 -25
BWinterferer MHz 40 50 60 70 80
Finterferer (offset) MHz 40 50 60 70 80
/ / / / /
-40 -50 -60 -70 -80
RX parameter Units Channel bandwidth
90MHz [ 100 MHz | |
Power in dBm -56.5
transmission
bandwidth
configuration
Pinterferer dBm -25 -25
BWinterferer MHz 90 100
Finterterer (Offset) MHz 90 100
/ /
-90 -100
NOTE 1: The transmitter shall be set to 24 dB below Pcmax_Lfc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lf,c defined in clause 6.2.4.
NOTE 2: The absolute value of the interferer offset Finterferer (Offset) shall be further adjusted to
(|Feee |/ SCS T+ 0.5)sCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 3: The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.

7.5A  Adjacent channel selectivity for CA

7.5A.1 Adjacent channel selectivity for Intra-band contiguous CA

For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to
the PCC. The UE shall fulfil the minimum reguirement specified in Table 7.5A.1-1 and 7.5A.1-1afor an adjacent
channel interferer on either side of the aggregated downlink signal at a specified frequency offset and for an interferer
power up to -25 dBm.

The throughput of each carrier shall be> 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.5A.1-2, 7.5A.1-2a, 7.5A.1-3 and
7.5A.1-3a.
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Table 7.5A.1-1: ACS for intra-band contiguous CA with Fp__jow2 3300 MHz and Fuc_jow2 3300 MHz

NR CA bandwidth class
Rx Units B C D
Parameter
ACS dB 26.0 33.0 25.2

Table 7.5A.1-1a: ACS for intra-band contiguous CA with Fp__jow < 2700 MHz and Fuyc_jow < 2700 MHz

NR CA bandwidth class

Rx Parameter

Units B

C

ACS

dB

20.0

17.0

Table 7.5A.1-2: Test parameters for intra-band contiguous CA with Fp._jow 2 3300 MHz and Fu _jow 2

3300 MHz, case 1

Rx Parameter Units NR CA bandwidth class
B C D
Pw in Transmission dBm REFSENS + 14 dB REFSENS + 14 dB REFSENS + 14 dB
Bandwidth
Configuration, per
CC
Pinterferer dBm | Aggregated power + 24.5 | Aggregated power + 31.5 | Aggregated power + 23.7
dB dB dB
BW interferer MHz 20 BW channel ca 50
Finterferer (offset) MHz 10 + Foffset BW channel ca 25 + Foffset
/ / /
-10 - Foffset -BWchannel ca -25 -Fofset

NOTE 2:

NOTE 3:

in clause 6.2.4 .

closest carrier.

for the DL-signal as described in Annex A.5.1.1/A.5.2.1.

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Lfc at the minimum UL configuration specified in Table 7.3.2-3 with Pcmax_Lt.c define

The absolute value of the interferer offset Finerterer (Offset) shall be further adjusted to (IFiwe [/5CS 1+ 0.5)CS M1y with SCS the
sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal to that of the

The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD

Table 7.5A.1-2a: Test parameters for intra-band contiguous CA with Fp_ 10w<2700 MHz and

FuL 10w<2700 MHz, case 1

Rx Parameter Units NR CA bandwidth class
B C
Pw in Transmission Bandwidth dBm REFSENS + 14 dB REFSENS + 14 dB
Configuration, per CC
Pinterferer dBm Aggregated power + 18.5 dB Aggregated power + 15.5 dB
BW nterferer MHz 5 5
Finterferer (Offset) MHz 2.5 + Foffset 2.5 + Foffset
/ /
-2.5 - Foffset -2.5 - Foffset

NOTE 2:

NOTE 3:

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Lt,c at the minimum UL configuration specified in Table
7.3.2-3 with Pcvax_Lfc defined in clause 6.2.4 .
The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to

(1F utwe |1/ 5CS T+ 0.5)sCs MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in
MHz. The interferer is an NR signal with 15 kHz SCS.
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.
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Table 7.5A.1-3: Test parameters for intra-band contiguous CA with Fp._jow 2 3300 MHz and Fu _jow 2

3300 MHz, case 2

Rx Parameter Units NR CA bandwidth class
B C D
Pw in Transmission | dBm -49.5 + -56.5 -48.7 + 10log(Nrs,c/NRB_agg)
Bandwidth 10log(Nrs,c/Nrs_
Configuration, per agg)
CcC
Pinterferer dBm -25 -25 -25
BW nterferer MHz 20 BW channel ca 50
Finterferer (Offset) MHz 10 + Foffset BW channel ca 25 + Foffset
/ / /
-10 -Foffset -BWchannel ca -25 -Foffset

NOTE 1:

NOTE 2:

NOTE 3:

The transmitter shall be set to 24 dB below Pcmax_Ltc at the minimum UL configuration specified in Table 7.3.2-3 with
Pcmax_Lf,c defined in clause 6.2.4.

The absolute value of the interferer offset Finerterer (0ffset) shall be further adjusted to (IFiwee |/5CS 1+ 0.5)SCS My with
SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal
to that of the closest carrier.

The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.

Table 7.5A.1-3a: Test parameters for intra-band contiguous CA with Fp__jow <2700 MHz and
FuL_10w<2700 MHz, case 2

Rx Parameter Units NR CA Bandwidth Class
B C
Pw in Transmission Bandwidth dBm -43.5 + 10log(NRrs,c/NRre_agg) -40.5 + 10log(Nrs,c/NRB_agg)
Configuration, per CC
Pinterferer dBm -25 -25
BW interferer MHz 5 5
Finterferer (Offset) MHz 2.5 + Foffset 2.5 + Foffset
/ /
-2.5 - Foffset -2.5 - Foffset
NOTE 1: The transmitter shall be set to 24 dB below Pcmax_Lfc at the minimum UL configuration specified in Table
7.3.2-3 with Pcmax_Lic defined in clause 6.2.4.
NOTE 2: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
([Freee |/ SCS |+ 0.5)scs MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in
MHz. The interferer is an NR signal with 15 kHz SCS.
NOTE 3: The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG

Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.

7.5A.2 Adjacent channel selectivity Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with Fp_jow < 2700 MHz and Fu._jow < 2700 MHz with one uplink
carrier and two or more downlink sub-blocks, each larger than or equal to 5 MHz, the adjacent channel selectivity
requirements are defined with the uplink configuration in accordance with Table 7.3A.2.2-1. For this uplink
configuration, the UE shall meet the requirements for each sub-block as specified in clauses 7.5 and 7.5A.1 for one
component carrier and two component carriers per sub-block, respectively. The UE shall fulfil the minimum
requirements all values of a single adjacent channel interferer in-gap and out-of-gap up to a—25 dBm interferer power
while al downlink carriers are active. For the lower range of test parameters (Case 1), the interferer power Pinterferer shall
be set to the maximum of the levels given by the carriers of the respective sub-blocks as specified in Table 7.5-3 and
Table 7.5A.1-2afor one component carrier and two component carriers per sub-block, respectively. The wanted signal
power levels for the carriers of each sub-block shall then be adjusted relative to Pineferer in accordance with the ACS
requirement for each sub-block (Table 7.5-1 and Table 7.5A.1-14). For the upper range of test parameters (Case 2) for
which the interferer power Pinterferer iS5-25 dBm (Table 7.5-4 and Table 7.5A.1-34) the wanted signal power levels for the
carriers of each sub-block shall be adjusted relative to Pinterferer like for Case 1.

For intra-band non-contiguous carrier aggregation with Fpi jow > 3300 MHz and FyL jow > 3300 MHz with one uplink
carrier and two or more downlink sub-blocks, each larger than or equal to 5 MHz, the adjacent channel selectivity
requirements are defined with the uplink configuration in accordance with Table 7.3A.2.2-1. For this uplink
configuration, the UE shall meet the requirements for each sub-block as specified in clauses 7.5 and 7.5A.1 for one
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component carrier and two component carriers per sub-block, respectively. The UE shall fulfil the minimum
requirements all values of a single adjacent channel interferer in-gap and out-of-gap up to a—25 dBm interferer power
while al downlink carriers are active. For the lower range of test parameters (Case 1), the interferer power Pinterferer shall
be set to the maximum of the levels given by the carriers of the respective sub-blocks as specified in Table 7.5-5 and
Table 7.5A.1-2 for one component carrier and two component carriers per sub-block, respectively. The wanted signal
power levels for the carriers of each sub-block shall then be adjusted relative to Pineferer in accordance with the ACS
requirement for each sub-block (Table 7.5-2 and Table 7.5A.1-1). For the upper range of test parameters (Case 2) for
which the interferer power Pinterferer iS-25 dBm (Table 7.5-6 and Table 7.5A.1-3) the wanted signal power levels for the
carriers of each sub-block shall be adjusted relative to Pinterferer like for Case 1.

The throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.5A.3 Adjacent channel selectivity Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the adjacent channel requirements are defined with the uplink active on the band(s) other than the band whose
downlink is being tested. For NR CA configurations including an operating band without uplink operation or an
operating band with an unpaired DL part (as noted in Table 5.2-1), the requirements for all downlinks shall be met with
the single uplink carrier active in each band capable of UL operation. The UE shall meet the requirements specified in
clause 7.5 for each component carrier while all downlink carriers are active.

The throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.5B  Adjacent channel selectivity for NR-DC

For inter-band NR-DC configurations, the adjacent channel selectivity for the corresponding inter-band CA
configuration as specified in clause 7.5A applies.

7.5D Adjacent channel selectivity for UL MIMO

For UE(s) with two transmitter antenna connectorsin closed-loop spatial multiplexing scheme, the minimum
requirements specified in clause 7.5 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL
MIMO, the parameter Pcuax_c 1S defined as the total transmitter power over the two transmit antenna connectors.

7.5E  Adjacent channel selectivity for V2X

7.5E.1 General

Adjacent channel selectivity (ACS) is ameasure of areceiver's ability to receive an NR signal at its assigned channel
frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the
assigned channel. ACSistheratio of the receive filter attenuation on the assigned channel frequency to the receivefilter
attenuation on the adjacent channel(s).

The UE shall fulfil the minimum requirements specified in Table 7.5E.1-1 for NR V2X UE. These requirements apply
for all values of an adjacent channel interferer up to -25 dBm and for any SCS specified for the channel bandwidth of
the wanted signal. However, it is not possible to directly measure the ACS; instead the lower and upper range of test
parameters are chosen asin Table 7.5E.1-2 and Table 7.5E.1-3 for verification of the requirements specified in Table
7.5E.1-1. For these test parameters, the throughput shall be > 95 % of the maximum throughput of the reference
measurement channels as specified in Annexes A.7.2.

In licensed band, the minimum requirements shall reuse the same ACS values with NR UE.
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Table 7.5E.1-1: Adjacent channel selectivity for NR V2X

RX parameter Units Channel bandwidth
10 MHz 20 MHz 30 MHz 40 MHz
ACS dB 33.0 27.0 25.5 24.0

Table 7.5E.1-2: Test parameters for Adjacent channel selectivity for V2X, Case 1

RX parameter Units Channel bandwidth
10MHz | 20MHz | 30MHz | 40MHz

Power in transmission dBm Prersens_vzx + 14 dB

bandwidth configuration
Pinterferer dBm PReFseNs_va2x PREFSENS_v2x PREFSENS_v2x PREFSENS_v2x
+45.5dB +39.5dB +38.0dB +36.5dB
BWinterferer MHz 10 10 10 10

Finterferer (offset) MHz 10/-10 15/-15 20/-20 25/-25

NOTE 1: The interferer is QPSK modulated PUSCH containing data and reference symbols.
Normal cyclic prefix is used.
The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to

(H Fimerferer‘ / SCS-‘+ O.5> SCSMHz with SCS the sub-carrier spacing of the wanted signal
in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 2:

Table 7.5E.1-3: Test parameters for Adjacent channel selectivity for V2X, Case 2

RX parameter Units Channel bandwidth
10 MHz 20 MHz 30 MHz 40 MHz
Power in transmission dBm -56.5 -50.5 -49.0 -47.5

bandwidth

configuration
Pinterferer dBm -25

BWinterferer MHz 10 10 10 10

Finterterer (Offset) MHz 10/-10 15/-15 20/-20 25/-25

NOTE 1: The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal
cyclic prefix is used.

The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to
(H Fimerferer‘ / SCS-‘+ O.5> SCSMHz with SCS the sub-carrier spacing of the wanted signal in

MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 2:

7.5E.2 Adjacent channel selectivity for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 7.5E shall apply for the NR
sidelink reception in the operating Bandsin Table 5.2E.1-1 and the requirements specified in clause 7.5 shall apply for
the NR downlink reception in licensed band while all downlink carriers are active.

7.5F  Adjacent channel selectivity

7.5F.1 General

Adjacent channel selectivity (ACS) is ameasure of areceiver's ability to receive an NR signal at its assigned channel
freguency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the
assigned channel. ACSistheratio of the receive filter attenuation on the assigned channel frequency to the receivefilter
attenuation on the adjacent channel(s).

Instead of the general ACS requirements specified in clause 7.5, the UE shall fulfil the minimum requirements specified
in Table 7.5F.1-1. These requirements apply for any SCS specified for the channel bandwidth of the wanted signal. For
the test parameters specified in Table 7.5F.1-2, the throughput shall be > 95 % of the maximum throughput of the
reference measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).
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Table 7.5F.1-1: ACS for shared spectrum channel access bands

RX parameter Units Channel bandwidth
20 MHz 40 MHz 60 MHz 80 MHz
ACS dB 24 21 19.2 18

Table 7.5F.1-2: Test parameters for shared spectrum channel acess bands

RX parameter Units Channel bandwidth
20MHz [ 40MHz | 60MHz [ 80MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + | REFSENS + REFSENS + | REFSENS +
36.5dB 33.5dB 31.7dB 30.5dB
BWinterferer MHz 20
Finterterer (Offset) MHz 20/-20

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_L ¢ at the minimum UL
configuration specified in Table 7.3.2-3 with Pcumax_Ltc defined in clause 6.2.4.

NOTE 2: The absolute value of the interferer offset Finterterer (0ffset) shall be further adjusted
0 (|F,uee |/ SCS ]+ 0.5)scs MHZz with SCS the sub-carrier spacing of the

wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of
the wanted signal.

NOTE 3: The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described
in Annex A.5.1.1/A.5.2.1.

7.5F.2 Intra-band contiguous shared spectrum channel access CA

ACS for intra-band contiguous shared access CA requirements are specified in Table 7.5F.2-1. These requirements
apply for any SCS specified for the channel bandwidth of the wanted signal. For the test parameters specified in Table
7.5F.2-2, the throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement
channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for
the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.5F.2-1: ACS for intra-band contiguous shared access CA

NR-U CA bandwidth class
Rx Units B C D E | M N (e}
Parameter
ACS dB 24 — 10log10(BW channel_ca/20)
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Table 7.5F.1-2: Test parameters for intra-band contiguous NR-U CA

Rx Parameter Units NR-U CA bandwidth class
B,C,D,E,M,N,O
Pw in Transmission dBm REFSENS + 14 dB
Bandwidth
Configuration, per
CC
Pinterferer dBm Aggregated power + 22.5 — 10log10(BW channel_ca/20) dB
BW nterferer MHz 20
Finterferer (Offset) MHz 10 + Foffset
/
-10 - Foffset

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_L1c at the minimum UL configuration specified in Table
7.3.2-3 with Pcmax_Lic defined in clause 6.2.4 .
NOTE 2: The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to

(1F e 7' 5CS 1+ 0.5)sCs MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in
MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.

NOTE 3: The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic
OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.

7.6 Blocking characteristics

7.6.1 General

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the
adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a
specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response
occurs.

For shared spectrum channel access and band combinations with operating bands intended for shared spectrum channel
access, the blocking characteristicsis specified in clause 7.6F.

7.6.2 In-band blocking

For NR bands with Fp_nigh < 2700 MHz and Fyi_nigh < 2700 MHz in-band blocking (IBB) is defined for an unwanted
interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band. The
throughput of the wanted signal shall be> 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal
as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.2-1 and Table 7.6.2-2. The relative
throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. For
operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in
the paired part.
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Table 7.6.2-1: In-band blocking parameters for NR bands with FpL_nhigh < 2700 MHz and FuyL_nigh < 2700

MHz
RX parameter Units Channel bandwidth
5MHz | 10MHz [ 15MHz | 20MHz [ 25MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 6 6 7 9 10
bandwidth
configuration
BWinterferer MHz 5
Floffset, case 1 MHz 7.5
Floffset, case 2 MHz 12.5
RX parameter Units Channel bandwidth
30MHz | 40MHz | 50MHz | 60MHz | 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth dB 11 12 13 14 15
configuration
BWinterferer MHz 5
Fioffset, case 1 MHz 7.5
Floffset, case 2 MHz 12.5
RX parameter Units Channel bandwidth
90MHz [ 100 MHz
Power in dBm REFSENS + channel
transm.|53|on bandwidth specific value
bandwidth
- - below
configuration
dB 15.5 | 16
BWinterferer MHz 5
Fioffset, case 1 MHz 7.5
Fioffset, case 2 MHz 12.5
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lfc defined in clause 6.2.4.
NOTE 2: The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1
and 15 kHz SCS.
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Table 7.6.2-2: In-band blocking for NR bands with FpL_nigh < 2700 MHz and FuyL_nigh < 2700 MHz

NR band Parameter Unit Case 1 Case 2 Case 3 Case 4
Pinterferer dBm -56 -44 -15 -38
Finterferer (Offset) MHz -BWchannel/2 — < -BWchannel/2 — -BWchannel/2-11
Floffset, case 1 Floffset, case 2
and and
BW channel/2 + = BWchannel/2 +
Floffset, case 1 Floffset, case 2
nl, n2, n3, Finterferer MHz NOTE 2 FDL_Iow -15
n5, n7, n8, to
nil2, nl4, FoL_nigh + 15
nl8, n20,
n25, n26,
n28,n34,
n38,n39,
n40, n41,
n483, n50,
n51, n53,
n65, n66,
n70, n74,
n75, n76,
n91l, n92,
n93, n%4
n30 Finterferer MHz NOTE 2 FDL_Iow -15 FDL_Iow -11
to
FpL high + 15
n71 Finterferer MHz NOTE 2 FoL_low — 12 to FoL_low — 12
FoL_high + 15

NOTE 1: The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to

(IF e |/ 5CS ]+ 0.5)sCs MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer
is an NR signal with 15 kHz SCS.

NOTE 2: For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWchannel/2 —
Floffset, case 1, b: BWChanneI/2 + Floffset, case 1

NOTE 3: n48 follows the requirement in this frequency range according to the general requirement defined in Clause
7.1.

For NR bands with Fp_jow > 3300 MHz and Fu._jow > 3300 MHz in-band blocking (IBB) is defined for an unwanted
interfering signal falling into the UE receive band or into an immediately adjacent frequency range up to 3* BWchanne
below or above the UE receive band where BWchamne 1S the bandwidth of the wanted signal. The throughput of the
wanted signal shall be> 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1)] with parameters specified in Table 7.6.2-3 and Table 7.6.2-4. The relative
throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.
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Table 7.6.2-3: In-band blocking parameters for NR bands with Fp_ jow2 3300 MHz and Fy._jow 2 3300

MHz
RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz [ 25MHz | 30MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 6
BWinterferer MHz 10 15 20 25 30
Floffset, case 1 MHz 15 22.5 30 37.5 45
Fioffset, case 2 MHz 25 37.5 50 62.5 75
RX parameter Units Channel bandwidth
40MHz | 50MHz | 60MHz | 70MHz [ 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 6
BWinterferer MHz 40 50 60 70 80
Floffset, case 1 MHz 60 75 90 105 120
Floffset, case 2 MHz 100 125 150 175 200
RX parameter Units Channel bandwidth
90MHz [ 100 MHz
Power in dBm REFSENS + channel
transmission bandwidth specific value
bandwidth below
configuration
dB 6
BWinterferer MHz 90 100
Floffset, case 1 MHz 135 150
Floffset, case 2 MHz 225 250
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lf,c defined in clause 6.2.4.
NOTE 2: The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1

Table 7.6.2-4: In-band blocking for NR bands with Fp__jow2 3300 MHz and Fu._jow 2 3300 MHz

NR band Parameter Unit Case 1l Case 2
Pinterferer dBm -56 -44
n77,n78, Finterferer (offset) MHz -BWchannel/2 — < -BWchannel/2 —
n79 Floffset, case 1 Floffset, case 2
and and
BW channel/2 + 2 BWchannel/2 +
Floffset, case 1 Floffset, case 2
Finterferer NOTE 2 FDL_Iow -
3*BWchannel
to
FoL_nigh +
3*BW channel

NOTE 1: The absolute value of the interferer offset Finterferer (offset) shall be
further adjusted t0 (|F ,ywe |/ SCS |+ 0.5)scs MHz with SCS the

sub-carrier spacing of the wanted signal in MHz. The interferer is an
NR signal with an SCS equal to that of the wanted signal.

NOTE 2: For each carrier frequency, the requirement applies for two interferer
carrier frequencies: a: -BWchannel/2 — Fioffset, case 1; b: BWchannel/2 +
Floffset, case 1

NOTE 3: BWchannel denotes the channel bandwidth of the wanted signal
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7.6.3  Out-of-band blocking

For NR bands with FpL_igh< 2700 MHz and Fy,_nigh < 2700 MHz out-of-band band blocking is defined for an unwanted
CW interfering signal falling outside a frequency range 15 MHz below or above the UE receive band. The throughput
of the wanted signal shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3-1 and Table 7.6.3-2. Therelative
throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. For
operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in
the paired part.

Table 7.6.3-1: Out-of-band blocking parameters for NR bands with Fp__high < 2700 MHz and Fuyi_nigh <

2700 MHz
RX parameter Units Channel bandwidth
5MHz | 10MHz [ 15MHz | 20MHz [ 25MHz
Power in dBm REFSENS + channel specific value below
transmission
bandwidth
configuration
dB 6 | 6 | 7 | 9 | 10
RX parameter Units Channel bandwidth
30MHz [ 40MHz | 50MHz | 60MHz | 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 11 | 12 | 13 | 14 | 15
RX parameter Units Channel bandwidth
90 MHz [ 100 MHz
Power in dBm REFSENS + channel
transmission bandwidth specific value
bandwidth below
configuration
dB 15.5 | 16
NOTE: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lt.c defined in clause 6.2.4.
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Table 7.6.3-2: Out of-band blocking for NR bands with Fp__nigh < 2700 MHz and Fy_nigh < 2700 MHz

NR band Parameter Unit Range 1 Range 2 Range 3

nl, n2, n3, Pinterferer dBm -44 -30 -15

n5, n7, n8, Finterferer (CW) MHz -60 <f—FpL low<-15 | -85 < f— FpL low < -60 1<f<FpLjow—85

nl2, nl4, or or or

ni8, n20, 15 <f—FpL high <60 | 60 <f— FpL_nigh <85 FoL_high + 85 < f

n25, n26, < 12750

n28, n30,

n34, n38,

n39, n40,

n41, n48°%,

n50, n51,

n53%, n65,

n66, n70,

n71, n74,

n75, n76,

n9l, n92,

n93, n94

NOTE 1: The power level of the interferer (Pinterferer) for Range 3 shall be modified to -20 dBm for Finterferer >
6000 MHz.

NOTE 2: For band 51 the FpL_nigh of band 50 is applied as FoL_nigh for band 51. For band 50, the FoL_iow of band
51 is applied as FoL_iow for band 50.

NOTE 3: For band 76 the FpL_nigh of band 75 is applied as FoL_nigh for band 76. For band 75, the FoL_jow Of band
76 is applied as FoL_iow for band 75.

NOTE 4: For UEs supporting both bands 38 and 41, the Fov_nigh and FoL_iow Of band 41 is applied as FoL_nigh and
FoL_low for band 38.

NOTE 5: n48 follows the requirement in this frequency range according to the general requirement defined in
Clause 7.1. The power level of the interferer (Pinterferer) for Range 3 shall be modified to -20 dBm for
Finterferer > 2700 MHz and Finterterer < 4800 MHz.

NOTE 6: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for Finterferer >
2580 MHz and Finterferer < 2775 MHz.

NOTE 7 For UE supporting both bands 25 and 70, the FoL_nigh of band 70 is applied as FoL nigh for band 25, and
the FpL_ow Of band 25 is applied as FpL_iow for band 70.

NOTES8: For bands 91 and 93 the FpL_nigh of bands 92 and 94 are applied as FoL_nigh for bands 91 and 93. For
bands 92 and 94, the FoL 1ow 0f bands 91 and 93 are applied as FoL_ow for bands 92 and 94

For interferer frequencies acrossranges 1, 2 and 3 in Table 7.6.3-2, a maximum of
| max {24,6 - [n-Ng /6]}/min {{n N /10 |5}]

exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a
step sizeof M n(BV\éhanne,/ 2J,5) MHz with_the number of resource blocksin the downlink transmission

bandwidth configuration, BWcnanne the bandwidth of the frequency channel in MHz and n =1, 2, 3 for SCS= 15, 30, 60
kHz, respectively. For these exceptions, the requirementsin clause 7.7 apply.

For NR bands with Fp_jow > 3300 MHz and FuL_jow > 3300 MHz out-of-band band blocking is defined for an unwanted
CW interfering signal falling outside a frequency range up to 3* BWchanne below or from 3* BW channe above the UE
receive band, where BWchame iS the channel bandwidth. The throughput of the wanted signal shall be > 95 % of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Table 7.6.3-3 and Table 7.6.3-4. The relative throughput requirement shall be met for any SCS
specified for the channel bandwidth of the wanted signal.
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Table 7.6.3-3: Out-of-band blocking parameters for NR bands with FpL_jow 2 3300 MHz and Fuy_jow 2

3300 MHz
RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz [ 25MHz | 30MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 6 | 7 | 9 | 9 | 9
RX parameter Units Channel bandwidth
40MHz | 50MHz | 60MHz | 70MHz | 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 9 | 9 | 9 | 9 | 9
RX parameter Units Channel bandwidth
90MHz [ 100 MHz
Power in dBm REFSENS + channel
transmission bandwidth specific value
bandwidth below
configuration
dB 9 | 9
NOTE: The transmitter shall be set to 4 dB below Pcmax_Lt.c at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lt.c defined in clause 6.2.4.

Table 7.6.3-4: Out of-band blocking for NR bands with Fp__jow2 3300 MHz and FuL_jow 2 3300 MHz

NR band Parameter Unit Rangel Range 2 Range 3
n77,n78 Pinterferer dBm -44 -30 -15
(NOTE 3)
Finterferer (CW) MHz -60 < f— FpL_low < -200 < f—FpL jow = 1<f<FpLjow—
-3*BWChanne| - MAX(200,3*BWChanne|
or MAX(60,3*BWChanneI) )
3*BWchannel < f — or or
FoL_high < 60 MAX(60,3*BW channe) FpL_high
< f — FoL_nigh < 200 +
MAX(ZOO,S*BWChanneI
)
<f=<12750
n79 Finterterer (CW) MHz N/A -150 < f — FpL_jow < 1=<f<FpLiow—
(NOTE 4) - MAX(150,3*BWChanneI
MAX(60,3*BWChanneI) )
or or
MAX(GO,S*BWChanneI) FDL_high
< f— FoL_nigh < 150 +
MAX(lSO,S*BWChanneI
)
<f=<12750

The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for Finterferer >

NOTE 1:
6000 MHz.

NOTE 2: BWochannel denotes the channel bandwidth of the wanted signal

NOTE 3: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm, for Finterferer >
2700 MHz and Finterferer < 4800 MHz. For BWchannel > 15 MHz, the requirement for Range 1 is not
applicable and Range 2 applies from the frequency offset of 3*BWchannel from the band edge. For
BWchannel larger than 60 MHz, the requirement for Range 2 is not applicable and Range 3 applies from
the frequency offset of 3*BWchannel from the band edge.

NOTE 4:

The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm, for Finterferer >
3650 MHz and Finterferer < 5750 MHz. For BWchannel 2 40 MHz, the requirement for Range 2 is not
applicable and Range 3 applies from the frequency offset of 3*BWchannel from the band edge.

For interferer frequencies acrossranges 1, 2 and 3 in Table 7.6.3-4, a maximum of

|max {24,6 -[n-Nq /6 }/min {n-Ng
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a
step sizeof M n(BV\éhanne,/ 2J,5) MHz with_the number of resource blocksin the downlink transmission

bandwidth configuration, BWcranne the bandwidth of the frequency channel in MHz and n=1, 2, 3 for SCS= 15, 30, 60
kHz, respectively. For these exceptions, the requirementsin clause 7.7 apply.

7.6.4 Narrow band blocking

This requirement is measure of areceiver's ability to receive aNR signal at its assigned channel frequency in the
presence of an unwanted narrow band CW interferer at a frequency, which isless than the nominal channel spacing.

The relative throughput shall be> 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal
as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.4-1. For operating bands with an
unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.

Table 7.6.4-1: Narrow Band Blocking

NR Parame | Uni Channel Bandwidth
band ter t

5 10 15 20 25 30 40 50 60 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

nl, n2, Pw dB Prersens + channel-bandwidth specific value below

n3, n5, m

n7, n8,
ni2,
ni4,
nis,
n20,
n25,
n26,
n28,
n30,
n34,
n38,
n39,
n40,
n41,
n4s,
n50,
n51,
n53,
ne6>s,
ne6eo,
n70,
n71,
n74,
n7s5,
n76

16 13 14 16 16 16 16 16 16 16 16 16

Puw dB -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55
(CW) m

Fuw MH | 2.707 | 5.212 | 7.702 | 10.20 | 13.02 | 15.60 | 20.55 | 25.70 | NA | NA | NA | NA
(offset | z 5 5 5 75 75 75 75 25
SCS=
15 kHz)

Fuw MH NA NA NA NA NA NA NA NA 30.85 | 40.93 | 45.91 | 50.86
(offset z 5 5 5 5
SCS=
30 kHz)

NOTE 1: The transmitter shall be set a 4 dB below Pcmax_L1c at the minimum UL configuration specified in Table 7.3.2-3 with
Pcmax_Lf,c defined in clause 6.2.4

NOTE 2: Reference measurement channel is specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattern
OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The Prersens power level is specified in Table 7.3.2-1 and Table 7.3.2-2 for two and four antenna ports, respectively.
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7.6A  Blocking characteristics for CA
7.6A.1 General

7.6A.2 In-band blocking for CA

7.6A.2.1 In-band blocking for Intra-band contiguous CA

For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to
the PCC. The UE shall fulfil the minimum requirement specified in Table 7.6A.2.1-1 and 7.6A.2.1-1a for an adjacent
channel interferer on either side of the aggregated downlink signal at a specified frequency offset and for an interferer
power up to -25 dBm. The throughput of each carrier shall be > 95% of the maximum throughput of the reference
measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.6A.2.1-1: In-band blocking parameters for intra-band contiguous CA with Fp_ jow 2 3300 MHz
and FUL_IOW 2 3300 MHZ

Rx Parameter Units NR CA bandwidth class
B | C | D
Pw in dB REFSENS + CA bandwidth class specific value below
Transmission
Bandwidth
Configuration, per
CC
10.0 6 13.8
BW nterferer MHz 20 BW channel ca 50
Floffset, case 1 MHz 30 BWchanneI cat BWchanneI CA/2 75
Floffset, case 2 MHz 50 BWInterferer + Floffset, case 1 125
NOTE 1: The transmitter shall be set to 4dB below Pcmax_Lt,c at the minimum UL configuration specified in Table 7.3.2-3 with Pcumax_Lfc define

NOTE 2:

in clause 6.2.4.
The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG
Pattrn OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1

Table 7.6A.2.1-1a: In-band blocking parameters for intra-band contiguous CA with Fp__jow < 2700 MHz
and FUL_|0W < 2700 MHZ

Rx Parameter Units NR CA bandwidth class
B | [
Pw in Transmission dBm REFSENS + NR CA bandwidth class specific value below
Bandwidth Configuration,
per CC
16.0 19.0
BW nterferer MHz 5 5
Fioffset, case 1 MHz 7.5 7.5
Fioffset, case 2 MHz 12.5 12.5
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Lt,c at the minimum UL configuration specified in Table
7.3.2-3 with Pcmax_Ltc defined in clause 6.2.4.
NOTE 2: The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with
one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up
according to Annex C.3.1
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Table 7.6A.2.1-2: In-band blocking for intra-band contiguous CA with Fp_jow 2 3300 MHz and FuL_jow 2

3300 MHz
NR band Parameter Unit Case 1 Case 2
Pinterferer dBm -56 -44
n77,n78, Finterferer (Offset) MHz -BW channel ca/2 —Fioffset, case 1 < -BWchannel ca/2 —Foffset, case 2
n79 and and
BW channel ca/2 +Fioffset, case 1 2= BWchannel ca/2 +Foffset, case 2
Finterferer MHz NOTE 2 FDL_Iow — 3BWchannel ca
to
FoL high + 3BWchannel ca

NOTE 1: The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to
(|F mewe |/ SCS |+ 0.5)scs MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in

MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.

NOTE 2: For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWchannel ca/2 —
Floffset, case 1, b: BW channel CA/2 + Floffset, case 1

NOTE 3: BW._channel ca denotes the aggregated channel bandwidth of the wanted signal

Table 7.6A.2.1-2a: In-band blocking for intra-band contiguous CA with Fp._jow <2700 MHz and Fuc_iow

<2700 MHz
NR Parameter Unit Case 1 Case 2 Case 3
band
Pinterferer dBm -56 -44
n41, Finterferer MHz -BW channel CA/2 —Floffset, case 1 < -BWchannel CA/2 —Floffset, case 2
neée, (offset) and and
n48“, BW channel cA/2 +Fioffset, case 1 2 BWchannel cA/2 +Foffset, case 2
n40
Finterferer MHz NOTE 2 FDL_Iow -15
to
FoL_nigh + 15
n71 Finterferer MHz NOTE 2 FDL_Iow -12 FDL_Iow -12
to
FoL high + 15
NOTE 1: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
(|F mewe |/ SCS |+ 0.5)scs MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in
MHz. The interferer is an NR signal with 15 kHz SCS.
NOTE 2: For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BW channel ca/2
- Floffset, case 1, b: BW channel CA/2 + Floffset, case 1
NOTE 3: BW.:channel ca denotes the aggregated channel bandwidth of the wanted signal
NOTE 4: n48 follows the requirement in this frequency range according to the general requirement defined in Clause
7.1A.

7.6A.2.2 In-band blocking for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks, each
larger than or equal to 5 MHz, the in-band blocking requirements are defined with the uplink configuration in
accordance with Table 7.3A.2.2-1. For this uplink configuration, the UE shall meet the requirements for each sub-block
as specified in clause 7.6.2 and 7.6A.2.1 for one component carrier and two component carriers per sub-block,
respectively. The requirements apply for in-gap and out-of-gap interferers while all downlink carriers are active.

The throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.6A.2.3 In-band blocking for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the in-band blocking requirements are defined with the uplink active on the band(s) other than the band whose
downlink is being tested. The UE shall meet the requirements specified in clause 7.6.2 for each component carrier while
all downlink carriers are active.

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 319 ETSI TS 138 101-1 V16.9.0 (2021-10)

For the UE which supportsinter-band CA configuration in Table 7.3A.3.2, Pinerterer power defined in Table 7.6.2-2 and
7.6.2-4 isincreased by the amount given by ARg ¢ in Table 7.3A.3.2.

For E-UTRA CA configurations including an operating band without uplink operation or an operating band with an
unpaired DL part (as noted in Table 5.2-1), the requirements for al downlinks shall be met with the single uplink carrier
active in each band capable of UL operation. The requirements for the component carrier configured in the operating
band without uplink operation are specified in Table 7.6A.2.3-1.

Table 7.6A.2.3-1: In-band blocking parameters for additional NR operating bands for carrier
aggregation with FpL_nigh < 2700 MHz and FuL_nigh < 2700 MHz

NR band Parameter Unit Case 1l Case 2
Pinterferer dBm -56 -44
Finterferer (offset) MHz -BWchannel/2 — < -BWchannel/2 —
Floffset, case 1 Floffset, case 2
and and
BW channel/2 + = BWchannel/2 +
Floffset, case 1 Floffset, case 2
n29 Finterferer MHz NOTE 2 FDL_Iow -15
to
FoL high + 15

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

NOTE 2: For each carrier frequency, the requirement applies for two interferer
carrier frequencies: a: -BWchannel/2 — Fioffset, case 1; b: BW channel/2 +
Floffset, case 1

NOTE 3: The absolute value of the interferer offset Finterferer (offset) shall be
further adjusted t0 (|F .. |/ SCS |+ 0.5)scs MHz with SCS the
sub-carrier spacing of the wanted signal in MHz. The interferer is an

NR signal with an SCS equal to that of the wanted signal
NOTE 4: BWochannel denotes the channel bandwidth of the wanted signal

The throughput of each carrier shall be > 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.6A.3 Out-of-band blocking for CA

7.6A.3.1 Out-of-band blocking for Intra-band contiguous CA

For intra-band contiguous carrier aggreagation the downlink SCC(s) shall be configured at nominal channel spacing to
the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active
throughout the test.

The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Table 7.6A.3-1 and Table
7.6A.3-2 being on either side of the aggregated signal. The throughput of each carrier shall be> 95% of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.6A.3-1: Out-of-band blocking parameters for intra-band contiguous CA

RX parameter Units CA bandwidth class
B | C | D |

Power in dBm REFSENS + CA bandwidth class specific value below
transmission
bandwidth
configuration

dB 9 | 9 | 9 |
NOTE 1: The transmitter shall be set to 4 dB below Pcwvax_Ltc at the minimum UL configuration specified in Table

7.3.2-3 with Pcmax_Lic defined in clause 6.2.4.
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Table 7.6A.3-1a: Void

Table 7.6A.3-2: Out of-band blocking for intra-band contiguous CA

NR band Parameter Unit Rangel Range 2 Range 3
Pinterferer dBm -45 -30 -15
n41,n66,n Finterferer (CW) MHz -60 < f— FpL_low < -15 -85 < f— FpL_low < -60 1<f<FpLjow—85
71,n485n or or or
40 15 < f— FpL_high < 60 60 < f — FpL_nigh < 85 For_high + 85 = f
<12750
n77,n78 Finterferer (CW) MHz N/A N/A 1=sf=< FoL_tow —
(NOTE 3) MAX(20013*BWChanneLCA)
or
FoL_nigh+ MAX(200,3*BW channel_CA)
<f=<12750
n79 Finterferer (CW) MHz N/A N/A 1<f<FpLiow—
(NOTE 4) MAX(15013*BWChanneLCA)
or
FoL_nigh + MAX(150,3*BW channel_CA)
<f=<12750
NOTE 1: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for Finterferer > 6000 MHz.
NOTE 2: BWchannel_ca denotes the aggregated channel bandwidth of the wanted signal
NOTE 3: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm, for Finterterer > 2700 MHz and
Finterterer < 4800 MHz. For BWchannel_ca > 15 MHz, the requirement for Range 1 is not applicable and Range 2 applies
from the frequency offset of 3*BW channel_ca from the band edge. For BWchannel_ca larger than 60 MHz, the requirement
for Range 2 is not applicable and Range 3 applies from the frequency offset of 3*BWchannel_ca from the band edge.
NOTE 4: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm, for Finterferer > 3650 MHz and
Finterferer < 5750 MHz. For BWchannel_ca2 40 MHz, the requirement for Range 2 is not applicable and Range 3 applies
from the frequency offset of 3*BWchannel_ca from the band edge.
NOTE 5: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for Finterferer > 2700 MHz and
Finterferer < 4800 MHz
Table 7.6A.3-2a: Void
7.6A.3.2 Out-of-band blocking for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks, the
out-of-band blocking requirements are defined with the uplink configuration in accordance with table 7.3A.2.2-1. For
this uplink configuration, the UE shall meet the requirements for each sub-block as specified in clauses 7.6.3 and
7.6A.3.1 for one component carrier and two component carriers per sub-block, respectively. The reguirements apply
with all downlink carriers active.

The throughput of each carrier shall be> 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.6A.3.3 Out-of-band blocking for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the out-of-band blocking requirements are defined with the uplink active on the band(s) other than the band
whose downlink is being tested. For NR CA configurations including an operating band without uplink band or an
operating band with an unpaired DL part (as noted in Table 5.2-1), the requirements for all downlinks shall be met with
the single uplink carrier active in each band capable of UL operation. The UE shall meet the requirements specified in
clause 7.6.3 for each component carrier while all downlink carriers are active.

For inter-band carrier aggregation with component carriersin operating bands < 2.7GHz including n48, and for
FoL_Lowg)— 15 MHz < f < FpL_nigng) + 15 MHz, the appropriate adjacent channel selectivity and in-band blocking
requirements in the respective clauses 7.5 and 7.6.2 shall be applied for carrier j. For inter-band carrier aggregation with
component carriersin operating bands > 2.7GHz excluding n48, and for For_owg) — 3* BWehannet < f < FoL_nighg) + 3*
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BW_nhannel, the appropriate adjacent channel selectivity and in-band blocking requirements in the respective clauses 7.5
and 7.6.2 shall be applied for carrier j. FoL_Lowg) 8nd FoL_nigng) denote the respective lower and upper frequency limits of
the operating band containing carrier j, j = 1,...,X, with carriers numbered in increasing order of carrier frequency and
X the number of component carriersin the band combination. BW channe denotes the channel bandwidth of the wanted
signal component carrier j. If CW interferer fallsin a gap between FoL_igng) and FoL_Low+1) Where the corresponding
OOB ranges 1 and 2 overlap, then the lower level interferer limit of the overlapping OOB ranges applies.

For inter-band carrier aggregation with uplink assigned to two NR bands, the out-of-band blocking requirements
specified in clause 7.6.3 shall be met with the transmitter power for the uplink set to 7 dB below Pcovax L i,c for each
serving cell c.

For the UE which supportsinter-band CA configuration in Table 7.3A.3.2.1-1, Pinerferer poOwer defined in Table 7.6.3-2
and 7.6.3-4 isincreased by the amount given by AR ¢ in Table 7.3A.3.2.1-1.

For inter-band CA combination listed in Table 7.6A.3.3-1, exceptions to the requirement specified in Table 7.6A.3.3-2
are alowed when the second order intermodulation product of the lower frequency band UL carrier and the CW
interfering signal fully or partially overlaps with the higher frequency band DL carrier.

Table 7.6A.3.3-1: CA band combination with exceptions allowed

CA band combination
CA_n5-n77
CA_n5-n78
CA_n5-n79
CA_n8-n78
CA_n8-n79
CA_n20-n78
CA_n28-n77
CA_n28-n78
CA_n78-n92

Table 7.6A.3.3-2: Requirement for out-of-band blocking exceptions

Parameter Unit Level
Pinterferer (CW) dBm -441
NOTE 1: The requirement applies When |fincererer + fif — fEE| < (BWEE + BWEE) /2,
where fE and fHE are the carrier frequencies for lower frequency band UL
and higher frequency band DL, respectively. BW}E and BW/E are the

channel bandwidths configured for lower frequency band UL carrier and
higher frequency band DL carrier in MHz, respectively.

For al interferer frequency ranges specified in clause 7.6.3 a maximum of
|max {24 .6 -[n- N /6]}/min {n-Ng /10 |,5}]

exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a

stepsizeof MIN{BW, e 2),5) MHz with Nes the number of resource blocks in the downlink transmission

bandwidth configuration, BWchane the bandwidth of the frequency channel in MHz and n =1, 2, 3 for SCS = 15, 30, 60
kHz, respectively. For these exceptions, the requirementsin clause 7.7 apply.

The throughput of each carrier shall be > 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).
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7.6A.4 Narrow band blocking for CA

7.6AA4.1 Narrow band blocking for Intra-band contiguous CA

For intra-band contiguous carrier aggregation, the downlink SCC(s) shall be configured at nominal channel spacing to
the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active
throughout the test. The uplink output power shall be set as specified in Table 7.6A.4.1-1 with the uplink configuration.
For UE(s) supporting one uplink, the uplink configuration of the PCC shall be in accordance with Table 7.3.2-3. The
UE shall fulfil the minimum requirement in presence of an interfering signal specified in Table 7.6A.4.1-1 being on
either side of the aggregated signal. The throughput of each carrier shall be> 95 % of the maximum throughput of the
reference measurement channels as specified in Annexes A.2.2, A3.2 and A.3.3 (with one sided dynamic OCNG Pattern
OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6A.4.1-
1

Table 7.6A.4.1-1: Narrow-band blocking for intra-band contiguous CA

NR band Parameter Unit NR CA bandwidth class
B | C
ni, n41, Pw in Transmission dBm REFSENS + NR CA Bandwidth Class specific value below
ne6eo, Bandwidth
n71,n48, Configuration, per
n40 cC
16 16
Puw (CW) dBm -55 -55
Fuw (offset foraf = 15 | MHz - Foftset — 0.2 - Foffset — 0.2
kHz, 30 kHz) / /
+ Foffset + 0.2 + Foffset + 0.2

NOTE 1: The transmitter shall be set a 4 dB below Pcmax_Lf,c at the minimum UL configuration specified in Table
7.3.2-3 with Pcmax_Ltc defined in clause 6.2.4.

NOTE 2: Reference measurement channel is specified in Annexes A.3.2 and A3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The PREFSENS power level is specified in Table 7.3.2-1 and Table 7.3.2-2 for two and four antenna ports,
respectively.

NOTE 4: The Fuw (offset) is the frequency separation of the center frequency of the carrier closest to the interferer
and the center frequency of the interferer and shall be further adjusted to
LFimafm /SCS + 0,5J SCS+0.5SCSMHz to be offset from the sub-carrier raster.

7.6A.4.2 Narrow band blocking for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with Fp_jow < 2700 MHz and FuL_jow < 2700 MHz with one uplink
carrier and two or more downlink sub-blocks, the narrow band blocking requirements are defined with the uplink
configuration in accordance with Table 7.3A.2.2-1. For this uplink configuration, the UE shall meet the requirements
for each sub-block as specified in clauses 7.6.4 and 7.6A.4.1 for one component carrier and two component carriers per
sub-block, respectively. The requirements apply for in-gap and out-of-gap interferers while all downlink carriers are
active.

The throughput of each carrier shall be > 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.6A.4.3 Narrow band blocking for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the narrow band blocking requirements are defined with the uplink active on the band(s) other than the band
whose downlink is being tested. For NR CA configurations including an operating band without uplink band or an
operating band with an unpaired DL part (as noted in Table 5.2-1), the requirements for all downlinks shall be met with
the single uplink carrier active in each band capable of UL operation. The UE shall meet the requirements specified in
clause 7.6.4 for each component carrier while all downlink carriers are active.
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For the UE which supportsinter-band CA configuration in Table 7.3A.3.2.1-1, Puw power defined in Table 7.6.4-1 is
increased by the amount given by AR;gcin Table 7.3A.3.2.1-1.

The throughput of each carrier shall be> 95% of the maximum throughput of the reference measurement channels as

specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.6B  Blocking characteristics for NR-DC
For inter-band NR-DC configurations, the blocking characterstics for the corresponding inter-band CA configuration as

specified in clause 7.6A applies.

7.6C  Blocking characteristics for SUL
7.6C.1 General

7.6C.2 In-band blocking for SUL

For SUL operation, the in-band blocking requirement for downlink bands specified in clause 7.6.2 shall be met.

For SUL operation with downlink CA, the in-band blocking requirement for downlink bands specified in clause 7.6A.2
shall be met.

7.6C.3 Out-of-band blocking for SUL

For SUL operation, the out-of-band blocking requirement for downlink bands specified in clause 7.6.3 shall be met. For
SUL operation with downlink CA, the out-of-band blocking requirement for downlink bands specified in clause 7.6A.3
shall be met. For operation band combination listed in Table 7.6C.3-1, exceptions to the requirement specified in Table
7.6C.3-2 are allowed when the second order intermodulation product of the SUL carrier and the CW interfering signal
fully or partially overlaps with the DL carrier.

Table 7.6C.3-1: SUL operating band combination with exceptions allowed

NR Band combination for SUL
SUL_n78-n81
SUL_n78-n82
SUL_n78-n83
SUL_n79-n81

Table 7.6C.3-2: Requirement for out-of-band blocking exceptions

Parameter Unit Level

Pinterterer (CW) dBm -441
NOTE 1: The requirement applies when |fi,terferer * four, — forl < (BWsy,, +

BWp,)/2, where BWs,;; and BW),; are the channel bandwidths configured for
SUL and DL (victim) bands in MHz, respectively.

For al interferer frequency ranges specified in clause 7.6.3 a maximum of
|max {24 .6 -[n- N /6]}/min {n-Ng /10 |5}]

exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a

step size of M n(BV\éhanne,/ 2J,5) MHz with Nrs the number of resource blocks in the downlink transmission

bandwidth configuration, BWchane the bandwidth of the frequency channel in MHz and n =1, 2, 3 for SCS= 15, 30, 60
kHz, respectively. For these exceptions, the requirementsin clause 7.7 apply.
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7.6C.4 Narrow band blocking for SUL

Narrow band blocking is not specified for SUL band combination.

7.6D Blocking characteristics for UL MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
specified in clause 7.6 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the
parameter Pcwax 1 IS defined as the total transmitter power over the two transmit antenna connectors.

7.6E  Blocking characteristics for V2X

7.6E.1 General

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the
adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a
specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response
OCCuUrs.

7.6E.2 In-band blocking

7.6E.2.1 General

The throughput of the wanted signal shall be > 95 % of the maximum throughput of the reference measurement
channels as specified in Annex A.7.2 with parameters specified in Table 7.6E.2.1-1 and Table 7.6E.2.1-2. Therelative
throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

Table 7.6E.2.1-1: In-band blocking parameters for NR V2X

RX parameter Units Channel bandwidth
10MHz | 20MHz | 30MHz | 40MHz
Power in transmission bandwidth dBm | Prersens_va2x + channel bandwidth specific value below
configuration
dB 6 | 9 | 11 | 12

BWinterferer MHz 10
Fioffset, case 1 MHz 15
Floffset, case 2 MHz 25
NOTE 1: The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal

cyclic prefix is used.
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Table 7.6E.2.1-2: In-band blocking for NR V2X

NR band Parameter Unit Case 1 Case 2
n38, n47 Pinterferer dBm -44 -44
Finterferer (offset) MHz -BW/2 — Fioffset, case 1 < -BW/2 — Fiofiset, case 2
and and
BW/2 + Fioffset, case 1 2 BW/2 + Fioffset, case 2
Finterferer MHz NOTE 2 FDL_Iow -30
to
FoL high + 30
NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE

receive band, but within the first 15 MHz below or above the UE receive band.

NOTE 2: For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 — Fioffset, case 1 @and
b. the carrier frequency +BW/2 + Fioffset, case 1
NOTE 3: Finterferer range values for unwanted modulated interfering signal are interferer center
frequencies
NOTE 4: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
(ﬂFimeﬁereJ/SCS-H O.S)SCSMHZ with SCS the sub-carrier spacing of the wanted signal in
MHz. The interferer is an NR signal with 15 kHz SCS.
7.6E.2.2 In-band blocking for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 7.6E2 shall apply for the NR
sidelink reception in the operating Bandsin Table 5.2E.1-1 and the requirements specified in clause 7.6.2 shall apply
for the NR downlink reception in licensed band while all downlink carriers are active.

7.6E.3 Out-of-band blocking

7.6E.3.1 General

For NR V2X bands out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a
frequency range 30 MHz below or above the UE receive band. The throughput of the wanted signal shall be > 95% of
the maximum throughput of the reference measurement channels as specified in Annexes A.7.2 with parameters
specified in Table 7.6E.3.1-1 and Table 7.6E.3.1-2. The relative throughput requirement shall be met for any SCS
specified for the channel bandwidth of the wanted signal.

Table 7.6E.3.1-1: Out-of-band blocking parameters for NR V2X

RX parameter Units Channel bandwidth
10MHz | 20MHz | 30MHz | 40MHz
Power in transmission bandwidth dBm Prersens_vzx + channel bandwidth specific value below
configuration
dB 6 | 9 | 11 | 12
NOTE: Reference measurement channel is A.7.2.
Table 7.6E.3.1-2: Out of-band blocking for NR V2X
NR band Parameter Units Range 1 Range 2 Range 3
n47 Pinterferer dBm -44 -30 -15
Finterferer (CW) MHz FoL_low-30 to FoL_low-60 to FoL_low-85 to
FoL_low-60 FoL_low-85 1 MHz
FoL_nhigh +30to | FoL high+60 to | For high +85 to
FoL_high + 60 FoL_nigh +85 +12750 MHz
n38 Pinterferer dBm -44 -30 -15
Finterferer (CW) MHz FoL_tow-30 to FoL_tow -60 to FoL_tow-85 to
FoL_low-60 FoL_low-85 1 MHz
NOTE 1: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for
Finterferer > 4400 MHz.
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7.6E.3.2 Out-of-band blocking for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 7.6E3 shall apply for the NR
sidelink reception in Band n47 and the requirements specified in clause 7.6.3 shall apply for the NR downlink reception
in licensed band while al downlink carriers are active.

7.6F  Blocking characteristics

7.6F.1 General

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the
adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a
specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response
occurs.

7.6F.2 In-band blocking

7.6F.2.1 General

In-band blocking (IBB) is defined for an unwanted interfering signal falling into the UE receive band or into the first 60
MHz below or above the UE receive band. clauseT he throughput of the wanted signal shall be > 95 % of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters
specified in Table 7.6F.2.1-1 and Table 7.6F.2.1-2. The relative throughput requirement shall be met for any SCS
specified for the channel bandwidth of the wanted signal.

Table 7.6F.2.1-1: In-band blocking parameters for shared access bands

RX parameter Units Channel bandwidth
20MHz | 40MHz | 60MHz | 80MHz

Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration

dB 9 | 12 | 13.8 | 15
BWinterferer MHz 20
Floffset, case 1 MHz 30
Fioffset, case 2 MHz 250
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Table 7.6F.2.1-2: In-band blocking for shared access bands

Operating Parameter Unit Case 1 Case 2
band
Pinterferer dBm -56 -44
Finterterer (Offset) MHz -CBW/2 - <-CBW/2 -
Floffset, case 1 Floffset, case 2
and and
CBW/2 + = CBW/2 +
Floffset, case 1 Floffset, case 2
n46, n96 Finterferer NOTE 2 FDL_Iow - 3*CBW
to
FoL_nigh + 3*CBW,
NOTE 4

NOTE 1: The absolute value of the interferer offset Finterferer (offset) shall be
further adjusted t0 (|F ,we |/ SCS |+ 0.5)scs MHz with SCS the

sub-carrier spacing of the wanted signal in MHz. The interferer is an
NR signal with an SCS equal to that of the wanted signal.

NOTE 2: For each carrier frequency, the requirement applies for two interferer
carrier frequencies: a: -CBW/2 — Fioffset, case 1; b: CBW/2 + Fioffset, case 1

NOTE 3: CBW denotes the channel bandwidth of the wanted signal

NOTE 4: Interferer carrier frequencies in the frequency range for Case 2 shall
be located at discrete frequencies in integer multiples of 20 MHz
offset from -CBW/2 — Fioffset, case 2and CBW/2 + Fioffset, case 2

7.6F.2.2 Intra-band contiguous shared spectrum channel access CA

In-band blocking for intra-band contiguous shared access CA requirements are specified in Table 7.6F.2.2-1. These
requirements apply for any SCS specified for the channel bandwidth of the wanted signal. For the test parameters
specified in Table 7.6F.2.2-2, the throughput of each carrier shall be > 95 % of the maximum throughput of the
reference measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.6F.2.2-1: In-band blocking parameters for intra-band contiguous shared access CA

Rx Parameter Units Shared access CA bandwidth class
B,C,D,E,M,N, O
Pw in dBm REFSENS + aggregated channel bandwidth value below
Transmission
Bandwidth
Configuration,
per CC
dB 9 + 10log10(BWchannel_ca/20)
BW nterferer MHz 20
Floffset, case 1 MHz 30
Fioffset, case 2 MHz =50
NOTE 1: The transmitter shall be set to 4dB below Pcmax_Ltc at the minimum UL configuration specified in Table
7.3.2-3 with Pcmax_Lic defined in clause 6.2.4.
NOTE 2: The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with one
sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to
Annex C.3.1
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Table 7.6F.2.2-2: In-band blocking for intra-band contiguous shared access CA

Operating Parameter Unit Case 1 Case 2
band
Pinterferer dBm -56 -44
Finterferer (offset) MHz -BW_channel ca/2 —Fioffset, case 1 < -BWchannel ca/2 —Fiofiset, case 2
and and
BW channel ca/2 +Fioffset, case 1 2 BWchannel ca/2 +Fofiset, case 2
n46 Finterferer MHz NOTE 2 FDL_Iow — 3* BWchannel ca
to
FoL_high + 3* BWchannel ca
NOTE 4
NOTE 1: The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to

(|F e |7 SCS |+ 0.5)scs MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in
MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.

NOTE 2: For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BW channel ca/2 —
Floffset, case 1, b: BWchannel cal2 + Floffset, case 1
NOTE 3: BWo<hannel ca denotes the aggregated channel bandwidth of the wanted signal
NOTE 4: Interferer carrier frequencies in the frequency range for Case 2 shall be located at discrete frequencies in
integer multiples of 20 MHz offset from - BWchannel ca /2 — Fioffset, case 2 and BWchannel ca /2 + Fioffset, case 2
7.6F.3 Out-of-band blocking
7.6F.3.1 General
Out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 60 MHz

or greater below or above the UE receive band. clauseThe throughput of the wanted signal shall be> 95% of the

maximum th
sided dynam

roughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one
ic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with

parameters specified in Table 7.6F.3.1-1 and Table 7.6F.3.1-2. The relative throughput requirement shall be met for any
SCS specified for the channel bandwidth of the wanted signal.

Table 7.6F.3.1-1: Out-of-band blocking parameters for shared access bands

RX parameter Units Channel bandwidth
20MHz | 40MHz | 60MHz | 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 9

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_L ¢ at the minimum UL

configuration specified in Table 7.3.2-3 with Pcumax_Lt.c defined in clause 6.2.4.

Table 7.6F.3.1-2: Out of-band blocking for shared access bands

Operating Parameter Unit Rangel Range 2 Range 3
band
Pinterferer dBm -44 -30 -15
n46, n96 Finterferer (CW) MHz 1=f<FoLiow—
-200 < f—FpL_jow = *(
-3*CBW MAX(202;3 CBW)
N/A or Fol nian +
* _ . _Nig
3 CBW<52fOOFDL_h|gh MAX(200,3*CBW)
<f=<12750

NOTE 1: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for Finterferer >

NOTE 2: CBW denotes the channel bandwidth of the wanted signal

4200 MHz.

For interferer frequencies acrossranges 1, 2 and 3 in Table 7.6F.3-2, a maximum of

|max {24,6 -[n-Ng /6 [}/min {n-Ng /10 |5}]
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a
step size of min( [caw /2 |5) MHz withn, the number of resource blocks in the downlink transmission bandwidth

configuration, CBW the bandwidth of the frequency channel in MHzand n=1, 2, 3for SCS = 15, 30, 60 kHz,
respectively. For these exceptions, the requirementsin clause 7.7F apply.

7.6F.3.2 Intra-band contiguous shared spectrum channel access CA

Out-of-band blocking for intra-band contiguous shared access CA regquirements are specified in Table 7.6F.3.2-1.
These requirements apply for any SCS specified for the channel bandwidth of the wanted signal. For the test
parameters specified in Table 7.6F.3.2-2, the throughput of each carrier shall be > 95 % of the maximum throughput of
the reference measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.6F.3.2-1: Out-of-band blocking parameters for intra-band contiguous shared access CA

Rx Parameter Units Shared access CA bandwidth class
B,C,D,E,M N, O
Pw in dBm REFSENS + CA bandwidth class specific value below
Transmission
Bandwidth
Configuration,
per CC
dB 9
NOTE 1: The transmitter shall be set to 4dB below Pcmax_Lf,c at the minimum UL configuration specified in Table
7.3.2-3 with Pcmax_Lic defined in clause 6.2.4.

Table 7.6F.3.2-2: Out of-band blocking for intra-band contiguous CA

Operating Parameter Unit Rangel Range 2 Range 3
band
Pinterferer dBm -45 -30 -15
n46 Finterferer (CW) MHz 1<f<FoLow—

-200 <f— FoL_tow < -
3*BWChanneI_CA
N/A or

MAX(200 , 3* BWChanneI_CA)
or

FoL_nigh +
. B |
3 BWCha}nnel_CA <f MAX(200,3*BW channel_ca)
For_nigh < 200 <f<12750

NOTE 1: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm, for Finterferer > 4200
MHz.

7.7 Spurious response

Spurious response is a measure of the ability of the receiver to receive a wanted signal on its assigned channel
frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other
frequency for which aresponse is obtained, i.e. for which the out-of-band blocking limit as specified in clause 7.6.3 is
not met.

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters for the wanted signal as specified in Table 7.7-1 for NR bands
with Fpp_nigh < 2700 MHz and Fyi_pigh < 2700 MHz and in Table 7.7-1a for NR bands with Fp,_nigh > 3300 MHz and
FuL_nigh > 3300 MHz and for the interferer as specified in Table 7.7-2. The relative throughput requirement shall be met
for any SCS specified for the channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as
noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.
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Table 7.7-1: Spurious response parameters for NR bands with Fp__nigh <2700 MHz and Fy_nigh < 2700

MHz
RX parameter Units Channel bandwidth
5MHz | 10MHz [ 15MHz | 20MHz [ 25MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 6 | 6 | 7 | 9 | 10
RX parameter Units Channel bandwidth
30MHz [ 40MHz | 50MHz [ 60MHz | 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 11 | 12 | 13 | 14 | 15
RX parameter Units Channel bandwidth
90MHz [ 100 MHz
Power in dBm REFSENS + channel
transmission bandwidth specific value
bandwidth below
configuration
dB 15.5 | 16
NOTE 1: The transmitter shall be set to 4 dB below Pcwmax_Ltc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lt.c defined in clause 6.2.4.

Table 7.7.1-1a: Spurious response parameters for NR bands with Fp__jow 2 3300 MHz and Fy_jow 2 3300

MHz
RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 25MHz [ 30 MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 6 | 7 | 9 | 9 | 9
RX parameter Units Channel bandwidth
40MHz | 50MHz | 60MHz | 70MHz | 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission
bandwidth
configuration
dB 9 | 9 | 9 | 9 | 9
RX parameter Units Channel bandwidth
90MHz [ 100 MHz
Power in dBm REFSENS + channel
transmission bandwidth specific value
bandwidth below
configuration
dB 9 | 9
NOTE 1: The transmitter shall be set to 4 dB below Pcwmax_Ltc at the minimum UL configuration specified in
Table 7.3.2-3 with Pcmax_Lt.c defined in clause 6.2.4.

Table 7.7-2: Spurious response

Parameter Unit Level
Pinterferer (CW) dBm -44
Finterferer MHz Spurious response frequencies
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7.7A  Spurious response for CA

7.7A.1 Spurious response for Intra-band contiguous CA

Table 7.7A-1: Spurious response parameters for intra-band contiguous CA

RX parameter Units NR CA bandwidth class
B | C | D |

Power in dBm REFSENS + CA bandwidth class specific value below
transmission
bandwidth
configuration

dB 9 | 9 | 9 |
NOTE 1: The transmitter shall be set to 4 dB below Pcwvax_Ltc at the minimum UL configuration specified in Table

7.3.2-3 with Pcmax_Lic defined in clause 6.2.4.

Table 7.7A-2: Spurious response for CA

Parameter Unit Level
Pinterferer (CW) dBm -44
Finterferer MHz Spurious response frequencies

Table 7.7A-3: Void

Table 7.7A-4: void

7.7A.2 Spurious response for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks, the
spurious response requirements are defined with the uplink configuration in accordance with Table 7.3A.2.2-1. For this
uplink configuration, the UE shall meet the requirements for each sub-block as specified in clauses 7.7 and 7.7A.1 for
one component carrier and two component carriers per sub-block, respectively. The requirements apply with all
downlink carriers active.

The throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.7A.3 Spurious response for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the spurious response are defined with the uplink active on the band(s) other than the band whose downlink is
being tested. The UE shall meet the requirements specified in clause 7.7 for each component carrier while all downlink
carriers are active.

For the UE which supports inter-band CA configuration in Table 7.3A.3.2.1-1, Pinetee power defined in Table 7.7-2 is
increased by the amount given by ARig¢in Table 7.3A.3.2.1-1.

The throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.7B  Spurious response for NR-DC

For inter-band NR-DC configurations, the spurious response for the corresponding inter-band CA configuration as
specified in clause 7.7B applies.
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7.7D  Spurious response for UL MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
specified in clause 7.7 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the
parameter Pcuwax o is defined asthe total transmitter power over the two transmit antenna connectors.

7.7E  Spurious response for V2X

7.7.E.1 General

Spurious response is a measure of the receiver’s ability to receive a wanted signal on its assigned channel frequency
without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency
for which aresponseis obtained, i.e. for which the out-of-band blocking limit as specified in clause 7.6E.3 is not met.

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
Annexes A.7.2 with parameters for the wanted signal as specified in Table 7.7E.1-1 and Table 7.7E.1-2 for NR V2X
bands. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted
signal.

Table 7.7E.1-1: Spurious response parameters for NR V2X

RX parameter Units Channel bandwidth
10MHz | 20MHz | 30MHz | 40 MHz
Power in transmission dBm Prersens_vzx + channel bandwidth specific value below

bandwidth configuration

dB 6 | 9 | 11 | 12
NOTE 1: Reference measurement channel is A.7.2

Table 7.7E.1-2: Spurious response for NR V2X

Parameter Unit Level
Pinterferer (CW) dBm -44
Finterferer MHz Spurious response frequencies

7.7E.2 Spurious response for V2X con-current operation

For the inter-band con-current NR V2X operation, the requirements specified in clause 7.7E shall apply for the NR
sidelink reception in the operating Bandsin Table 5.2E.1-1 and the requirements specified in clause 7.7 shall apply for
the NR downlink reception in licensed band while all downlink carriers are active.

7.7F  Spurious response for shared spectrum channel access

7.7F.1 General

For spurious responses, the throughput of the wanted signal shall be > 95% of the maximum throughput of the reference
measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.7F.1-1 and
Table 7.7F.1-2. The relative throughput requirement shall be met for any SCS at any other frequency at which a
responseis obtained i.e. for which the limit as specified in clause 7.6F.3.1 is not met.
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Table 7.7F.1-1: Spurious response parameters for shared access bands

RX parameter Units Channel bandwidth
20MHz [ 40MHz | 60MHz | 80MHz

Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 9
bandwidth
configuration
NOTE 1: The transmitter shall be set to 4 dB below Pcwmax_Lf,c at the minimum UL

configuration specified in Table 7.3.2-3 with Pcmax_Ltc defined in clause 6.2.4.

Table 7.7F.1-2: Spurious response for shared spectrum channel access

Parameter Unit Level
Pinterferer (CW) dBm -44
Finterferer MHz Spurious response frequencies

7.7F.2 Intra-band contiguous shared spectrum channel access CA

For spurious responses, the throughput of each carrier shall be> 95 % of the maximum throughput of the reference
measurement channels as specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.7F.2-1 and
Table 7.7F.2-2. The relative throughput requirement shall be met for any SCS at any other frequency at which a
responseis obtained i.e. for which the limit as specified in clause 7.6F.3.2 is not met.

Table 7.7F.2-1: Spurious response parameters for intra-band contiguous shared access CA

Rx Parameter Units Shared access CA bandwidth class
B,C,D, E, I,M, NO
Pw in Transmission | dBm REFSENS + CA bandwidth class specific value below
Bandwidth dB 9
Configuration, per

NOTE 1: The transmitter shall be set to 4dB below Pcmax_Lf,c at the minimum UL configuration specified in Table
7.3.2-3 with Pcvax_Lic defined in clause 6.2.4.

Table 7.7F.2-2: Spurious response for intra-band contiguous shared access CA

Parameter Unit Level
Pinterferer (CW) dBm 44
Finterferer MHz Spurious response frequencies
7.8 Intermodulation characteristics

7.8.1 General

Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signa

7.8.2 Wide band Intermodulation

The wide band intermodulation requirement is defined using a CW carrier and modulated NR signal asinterferer 1 and
interferer 2 respectively.
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The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.8.2-1 for NR bands with Fp__nigh < 2700 MHz
and FuL_high < 2700 MHz and Table 7.8.2-2 for NR bands with Fpi_jow > 3300 MHz and FuL_jow > 3300 MHz. The
relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. For
operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in

the paired part.

Table 7.8.2-1: Wide band intermodulation parameters for NR bands with FpL high < 2700 MHz and
FuL_nigh < 2700 MHz

Rx parameter Units Channel bandwidth
5 10 15 20 25 30 40 50 60 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz MHz | MHz MHz MHz
Pw in dBm REFSENS + channel bandwidth specific value below
Transmission
Bandwidth
Configuration,
per CC
6 | 6 | 7 ] 9 [ 10 | 112 | 12 [ 13 [ 14 [ 15 | 15 16
Pinterferer 1 (CW) dBm -46
Pinterferer 2 dBm -46
(Modulated)
BW nterferer 2 MHz 5
Finterferer 1 MHz -BW/2-75
(Offset) /
+BW/2 +7.5
Flnterferer 2 MHz Z*Flnterferer 1
(Offset)

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in Table 7.3.2-3 with

Pcmax_Lf,c defined in clause 6.2.4.

NOTE 2: Reference measurement channel is specified in Annexes A.2.2, A.2.3, A.3.2, and A.3.3 (with one sided dynamic OCNG

Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and A.3.3.2 with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and 15 kHz

SCS.

NOTE 4: The Finterterer 1 (Offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the
center frequency of the CW interferer and Finterterer 2 (Offset) is the frequency separation of the center frequency of the

carrier closest to the interferer and the center frequency of the modulated interferer.
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Table 7.8.2-2: Wide band intermodulation parameters for NR bands with Fp__jow 2 3300 MHz and FuL_jow

2 3300 MHz
Rx Units Channel bandwidth
parameter
10 20 40 50 60 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz
Pwin dBm REFSENS + 6
Transmission
Bandwidth
Configuration
, per CC
Pinterferer 1 dBm -46
(CW)
Pinterferer 2 dBm -46
(Modulated)
BW nterterer 2 MHz BW
Finterferer 1 MHz -2BW
(Offset) /
+2BW
Finterferer 2 MHz 2*Finterferer 1
(Offset)

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L fc at the minimum UL configuration specified in Table 7.3.2-3 with
Pcvax_Lfc defined in clause 6.2.4.

NOTE 2: Reference measurement channel is specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and A.3.3.2
with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and
the same SCS as the wanted signal.

NOTE 4: The Finterterer 1 (0ffset) is the frequency separation of the center frequency of the carrier closest to the interferer and the
center frequency of the CW interferer and Finterferer 2 (Offset) is the frequency separation of the center frequency of the
carrier closest to the interferer and the center frequency of the modulated interferer.
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7.8A Intermodulation characteristics for CA
7.8A.1 General

7.8A.2 Wide band intermodulation for CA

7.8A.2.1 Wide band intermodulation for Intra-band contiguous CA

Table 7.8A.2.1-1: Wide band intermodulation parameters for intra-band contiguous CA with Fp__jow 2
3300 MHz and Fy_jow 2 3300 MHz

Rx parameter Units NR CA bandwidth class
B C D

Pw in Transmission dBm REFSENS + 10 REFSENS + 6 REFSENS + 13.8
Bandwidth
Configuration, per CC
Pinterterer 1 (CW) dBm -46
Pinterferer 2 dBm -46
(Modulated)
BW interferer 2 MHz 20 BWChanneI_CA 50
Finterferer 1 MHz -Foffset-30 -ZBWChanneI_CA -Fotiset-75
(Offset) / / /

Fottset+30 +2BW channel_ca Fofiset+75
Finterferer 2 MHz 2*Finterferer 1
(Offset)

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_L1c at the minimum UL configuration specified in Table 7.3.2-3 with
Pcvax_Lfc defined in clause 6.2.4.

NOTE 2: Reference measurement channel is specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and A.3.3.2
with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and the
same SCS as the closest carrier.

NOTE 4: The Finterterer 1 (0ffset) is the frequency separation of the center frequency of the carrier closest to the interferer and the
center frequency of the CW interferer and Finterferer 2 (Offset) is the frequency separation of the center frequency of the
carrier closest to the interferer and the center frequency of the modulated interferer.
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Table 7.8A.2.1-2: Wide band intermodulation parameters for intra-band contiguous CA with Fp__jow <
2700 MHz and Fyi_jow <2700 MHz

Rx parameter | Units NR CA bandwidth class
B C

Pwin dBm REFSENS + 16 REFSENS + 19
Transmission
Bandwidth
Configuration,
per CC
Pinterferer 1 (CW) dBm -46 -46
Pinterferer 2 dBm -46 -46
(Modulated)
BWinterferer 2 MHz 5 5
Finterferer 1 MHz -Foftset-7.5 -Foffset-7.5
(Offset) / /

Foffsett 7.5 Foffsett 7.5
Finterferer 2 MHz 2*Finterferer 1 2*Finterferer 1
(Offset)

NOTE 1: The transmitter shall be set to 4 dB below Pcwvax_Ltc at the minimum UL configuration specified in Table
7.3.2-3 with Pcmax_Lic defined in clause 6.2.4.

NOTE 2: Reference measurement channel is specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic
OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and
A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex
A.5.1.1/A.5.2.1 and the same SCS as the 15 kHz SCS.

NOTE 4: The Finterterer 1 (Offset) is the frequency separation of the center frequency of the carrier closest to the
interferer and the center frequency of the CW interferer and Finterterer 2 (0ffset) is the frequency separation of
the center frequency of the carrier closest to the interferer and the center frequency of the modulated
interferer.

7.8A.2.2 Wide band intermodulation for Intra-band non-contiguous CA

For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks, the
wide band intermodulation requirements are defined with the uplink configuration in accordance with Table 7.3A.2.2-1.
For this uplink configuration, the UE shall meet the requirements for each sub-block as specified in clause 7.8.2 and
7.8A.2.1 for one component carrier and two component carriers per sub-block, respectively. The requirements apply for
out-of-gap interferers while all downlink carriers are active.

The throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.8A.2.3 Wide band intermodulation for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR
band, the wide band intermodulation requirements are defined with the uplink active on the band(s) other than the band
whose downlink is being tested. The UE shall meet the requirements specified in clause 7.8 for each component carrier
while al downlink carriers are active.

For the UE which supportsinter-band CA configuration in Table 7.3A.3.2.1-1, Pinerferer power defined in Table 7.8.2-1
and 7.8.2-2 isincreased by the amount given by ARgcin Table 7.3A.3.2.1-1.

The throughput of each carrier shall be > 95 % of the maximum throughput of the reference measurement channels as

specified in Annexes A.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-
signal asdescribed in Annex A.5.1.1/A.5.2.1).

7.8B Intermodulation characteristics for NR-DC

For inter-band NR-DC configurations, the intermodulation characteristics for the corresponding inter-band CA
configuration as specified in clause 7.8A applies.
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7.8D Intermodulation characteristics for UL MIMO
For UE(s) with two transmitter antenna connectorsin closed-loop spatial multiplexing scheme, the minimum

requirements in clause 7.8 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO,
the parameter Pcmax 1 IS defined as the total transmitter power over the two transmit antenna connectors.

7.8E Intermodulation characteristics for V2X

7.8E.1 General

Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal.

7.8E.2 Wide band Intermodulation

The wide band intermodulation requirement is defined using modulated NR carrier and a CW signal as interferer 1 and
interferer 2 respectively. The throughput shall be > 95 % of the maximum throughput of the reference measurement
channels as specified in Annexes A.7.2 with parameters specified in Table 7.8E.2-1 for NR V2X bands. The relative
throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

Table 7.8E.2-1: Wide band intermodulation parameters for NR V2X

NR band Rx parameter Units Channel bandwidth
10MHz [ 20MHz | 30MHz | 40MHz
n38, n47 Power in Transmission dBm | Prersens_vzx + channel bandwidth specific value below
Bandwidth Configuration 6 | 9 | 11 | 12
Pinterferer 1 (CW) dBm -46
Pinterferer 2 (Modulated) dBm -46
BW nterferer 2 MHz 10MHz
Finterferer 1 (Offset) MHz -BW/2 - 15
/
+BW/2 + 15
Finterferer 2 (Offset) MHz 2 * Finterferer 1
NOTE 1: Reference measurement channel is A.7.2
NOTE 2: The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic
prefix is used.

7.8E.3 Intermodulation for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 7.8E shall apply for the NR

sidelink reception in the operating Bandsin in Table 5.2E.1-1 and the requirements specified in clause 7.8 shall apply
for the NR downlink reception in licensed band while all downlink carriers are active.

7.8F Intermodulation characteristics for shared spectrum channel
access

7.8F.1 General

Intermodulation response rejection is a measure of the capability of the receiver to receive awanted signal on its
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal
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7.8F.2 Wide band Intermodulation

The wide band intermodulation requirement is defined using a CW carrier and modulated NR signal asinterferer 1 and
interferer 2 respectively.

Instead of the general wideband intermodulation requirements specified in clause 7.8.2, the throughput shall be> 95 %
of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3
(with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Table 7.8F.2-1. The relative throughput requirement shall be met for any SCS specified for the
channel bandwidth of the wanted signal.

Table 7.8F.2-1: Wide band intermodulation parameters for shared spectrum channel access

Rx parameter Units Channel bandwidth
20 MHz | 40 MHz | 60 MHz | 80 MHz
Pwin dBm REFSENS + channel bandwidth specific value below
Transmission
Bandwidth
Configuration,
per CC
9 12 | 13.8 | 15

Pinterferer 1 (CW) dBm -46
Pinterferer 2 dBm -46
(Modulated)
BW interferer 2 MHz 20
Finterferer 1 MHz -BW/2 - 30
(Offset) /

+BW/2 + 30
Flmerferer 2 MHz Z*Flnterferer 1
(Offset)

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L f.c at the minimum UL configuration
specified in Table 7.3.2-3 with Pcmax_Ltc defined in clause 6.2.4.

NOTE 2: Reference measurement channel is specified in Annexes A.2.2, A.3.2, and A.3.3 (with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in
Annex A.5.1.1/A.5.2.1).

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in
Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for
the DL-signal as described in Annex A.5.1.1/A.5.2.1 and the same SCS as the wanted
signal.

NOTE 4: The Finterferer 1 (Offset) is the frequency separation of the center frequency of the carrier
closest to the interferer and the center frequency of the CW interferer and Finterferer 2
(offset) is the frequency separation of the center frequency of the carrier closest to the
interferer and the center frequency of the modulated interferer.

7.9 Spurious emissions

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

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9-1
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Table 7.9-1: General receiver spurious emission requirements

Frequency range Measurement Maximum NOTE
bandwidth level

30 MHz <f<1 GHz 100 kHz -57 dBm

1GHz<f<12.75 GHz 1 MHz -47 dBm

12.75 GHz < f < 5 harmonic 1 MHz -47 dBm 2

of the upper frequency edge

of the DL operating band in

GHz

12.75 GHz — 26 GHz 1 MHz -47 dBm 3

NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH as defined in Annex C.3.1.

NOTE 2: Applies for Band that the upper frequency edge of the DL Band more than 2.69 GHz.

NOTE 3: Applies for Band that the upper frequency edge of the DL Band more than 5.2 GHz.

7.9A  Spurious emissions for CA

7.9A.1 Void

7.9A.2 Void

7.9A.3 Spurious emissions for Inter-band CA

For inter-band carrier aggregation including an operating band without uplink band, the UE shall meet the Rx spurious
emissions requirements specified in clause 7.9 for each component carrier while all downlink carriers are active.

7.9B  Spurious emissions for NR-DC

For inter-band NR-DC configurations, the spurious emissions for the corresponding inter-band CA configuration as

specified in clause 7.9A applies.
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Annex A (normative):
Measurement channels

A.l General

The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per
datastream (codeword). For multi-stream (more than one codeword) transmissions, the throughput referenced in the
minimum requirements is the sum of throughputs of all datastreams (codewords).

The UE category entry in the definition of the reference measurement channel in Annex A is only informative and
reveals the UE categories, which can support the corresponding measurement channel. Whether the measurement
channel is used for testing a certain UE category or not is specified in the individual minimum requirements.

A.2 UL reference measurement channels

A.2.1 General

The measurement channels in the following clauses are defined to derive the requirementsin clause 6 (Transmitter
Characteristics) and clause 7 (Receiver Characteristics). The measurement channels represent example configurations of
physical channels for different data rates.

The measurement channels in the following clauses are applicable to both FDD and TDD.

The active uplink slots for TDD configurations are specified in table A.2.1-1. TDD dlot patterns defined for reference
sensitivity tests will be used for TDD UL RMCs.

Table A.2.1-1: TDD active uplink slots

SCS Active Uplink slots
15 kHz 4,9
30 kHz 8,9,18,19
60 kHz 16, 17, 18, 19, 36, 37, 38, 39
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Table A.2.2.1-1: Reference Channels for DFT-s-OFDM Pi/2-BPSK

Parameter | Allocated DFT-s- | Modulation MCS Payload | Transport | LDPC Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot
(Note 1) (Note 3)
Unit Bits Bits Bits
1 11 pi/2 BPSK 0 32 16 2 1 132 132
5 11 pi/2 BPSK 0 160 16 2 1 660 660
9 11 pi/2 BPSK 0 288 16 2 1 1188 1188
10 11 pi/2 BPSK 0 320 16 2 1 1320 1320
12 11 pi/2 BPSK 0 384 16 2 1 1584 1584
15 11 pi/2 BPSK 0 480 16 2 1 1980 1980
18 11 pi/2 BPSK 0 576 16 2 1 2376 2376
24 11 pi/2 BPSK 0 768 16 2 1 3168 3168
25 11 pi/2 BPSK 0 808 16 2 1 3300 3300
30 11 pi/2 BPSK 0 984 16 2 1 3960 3960
32 11 pi/2 BPSK 0 1032 16 2 1 4224 4224
36 11 pi/2 BPSK 0 1128 16 2 1 4752 4752
45 11 pi/2 BPSK 0 1416 16 2 1 5940 5940
50 11 pi/2 BPSK 0 1544 16 2 1 6600 6600
60 11 pi/2 BPSK 0 1864 16 2 1 7920 7920
64 11 pi/2 BPSK 0 2024 16 2 1 8448 8448
75 11 pi/2 BPSK 0 2408 16 2 1 9900 9900
80 11 pi/2 BPSK 0 2472 16 2 1 10560 10560
81 11 pi/2 BPSK 0 2536 16 2 1 10692 10692
90 11 pi/2 BPSK 0 2792 16 2 1 11880 11880
100 11 pi/2 BPSK 0 3104 16 2 1 13200 13200
108 11 pi/2 BPSK 0 3368 16 2 1 14256 14256
120 11 pi/2 BPSK 0 3752 16 2 1 15840 15840
128 11 pi/2 BPSK 0 3976 24 2 2 16896 16896
135 11 pi/2 BPSK 0 4104 24 2 2 17820 17820
160 11 pi/2 BPSK 0 4872 24 2 2 21120 21120
162 11 pi/2 BPSK 0 5000 24 2 2 21384 21384
180 11 pi/2 BPSK 0 5512 24 2 2 23760 23760
216 11 pi/2 BPSK 0 6664 24 2 2 28512 28512
243 11 pi/2 BPSK 0 7560 24 2 2 32076 32076
270 11 pi/2 BPSK 0 8448 24 2 3 35640 35640
NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

Table A.2.2.1-2: Void

Table A.2.2.1-3: Void
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Table A.2.2.2-1: Reference Channels for DFT-s-OFDM QPSK for

Parameter | Allocated | DFT-s- | Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot
(Note 1) (Note 3)
Unit Bits Bits Bits
1 11 QPSK 2 48 16 2 1 264 132
5 11 QPSK 2 256 16 2 1 1320 660
9 11 QPSK 2 456 16 2 1 2376 1188
10 11 QPSK 2 504 16 2 1 2640 1320
12 11 QPSK 2 608 16 2 1 3168 1584
15 11 QPSK 2 768 16 2 1 3960 1980
18 11 QPSK 2 928 16 2 1 4752 2376
20 11 QPSK 2 1032 16 2 1 5280 2640
24 11 QPSK 2 1192 16 2 1 6336 3168
25 11 QPSK 2 1256 16 2 1 6600 3300
30 11 QPSK 2 1544 16 2 1 7920 3960
32 11 QPSK 2 1608 16 2 1 8448 4224
36 11 QPSK 2 1800 16 2 1 9504 4752
45 11 QPKS 2 2208 16 2 1 11880 5940
50 11 QPSK 2 2472 16 2 1 13200 6600
60 11 QPSK 2 3104 16 2 1 15840 7920
64 11 QPSK 2 3240 16 2 1 16896 8448
75 11 QPSK 2 3752 16 2 1 19800 9900
80 11 QPSK 2 3976 24 2 2 21120 10560
81 11 QPSK 2 4040 24 2 2 21384 10692
90 11 QPSK 2 4488 24 2 2 23760 11880
100 11 QPSK 2 5000 24 2 2 26400 13200
108 11 QPSK 2 5384 24 2 2 28512 14256
120 11 QPSK 2 5896 24 2 2 31680 15840
128 11 QPSK 2 6408 24 2 2 33792 16896
135 11 QPSK 2 6664 24 2 2 35640 17820
160 11 QPSK 2 7944 24 2 3 42240 21120
162 11 QPSK 2 8064 24 2 3 42768 21384
180 11 QPSK 2 8976 24 2 3 47520 23760
216 11 QPSK 2 10752 24 2 3 57024 28512
243 11 QPSK 2 12040 24 2 4 64152 32076
270 11 QPSK 2 13320 24 2 4 71280 35640
NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

Table A.2.2.2-2: Void

Table A.2.2.2-3: Void
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Table A.2.2.3-1: Reference Channels for DFT-s-OFDM 16QAM

Parameter | Allocated | DFT-s- | Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot
(Note 1) (Note 3)
Unit Bits Bits Bits
1 11 16QAM 10 176 16 2 1 528 132
5 11 16QAM 10 888 16 2 1 2640 660
9 11 16QAM 10 1608 16 2 1 4752 1188
10 11 16QAM 10 1800 16 2 1 5280 1320
12 11 16QAM 10 2088 16 2 1 6336 1584
15 11 16QAM 10 2664 16 2 1 7920 1980
18 11 16QAM 10 3240 16 2 1 9504 2376
24 11 16QAM 10 4224 24 1 1 12672 3168
25 11 16QAM 10 4352 24 1 1 13200 3300
30 11 16QAM 10 5248 24 1 1 15840 3960
32 11 16QAM 10 5632 24 1 1 16896 4224
36 11 16QAM 10 6272 24 1 1 19008 4752
50 11 16QAM 10 8712 24 1 2 26400 6600
60 11 16QAM 10 10504 24 1 2 31680 7920
64 11 16QAM 10 11272 24 1 2 33792 8448
75 11 16QAM 10 13064 24 1 2 39600 9900
80 11 16QAM 10 14088 24 1 2 42240 10560
81 11 16QAM 10 14088 24 1 2 42768 10692
100 11 16QAM 10 17424 24 1 3 52800 13200
108 11 16QAM 10 18960 24 1 3 57024 14256
120 11 16QAM 10 21000 24 1 3 63360 15840
128 11 16QAM 10 22536 24 1 3 67584 16896
135 11 16QAM 10 23568 24 1 3 71280 17820
160 11 16QAM 10 28168 24 1 4 84480 21120
162 11 16QAM 10 28168 24 1 4 85536 21384
216 11 16QAM 10 37896 24 1 5 114048 28512
243 11 16QAM 10 43032 24 1 6 128304 32076
270 11 16QAM 10 47112 24 1 6 142560 35640
NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

Table A.2.2.3-2: Void

Table A.2.2.3-3: Void
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Parameter | Allocated | DFT-s- | Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot
(Note 1) (Note 3)
Unit Bits Bits Bits
10 11 640QAM 18 3968 24 1 1 7920 1320
18 11 640AM 18 7168 24 1 1 14256 2376
24 11 64QAM 18 9480 24 1 2 19008 3168
25 11 640QAM 18 9992 24 1 2 19800 3300
30 11 640QAM 18 12040 24 1 2 23760 3960
36 11 640QAM 18 14344 24 1 2 28512 4752
50 11 64QAM 18 19968 24 1 3 39600 6600
64 11 64QAM 18 25608 24 1 4 50688 8448
75 11 640QAM 18 30216 24 1 4 59400 9900
90 11 64QAM 18 35856 24 1 5 71280 11880
100 11 64QAM 18 39936 24 1 5 79200 13200
120 11 640AM 18 48168 24 1 6 95040 15840
128 11 640QAM 18 51216 24 1 7 101376 16896
135 11 640QAM 18 54296 24 1 7 106920 17820
160 11 640QAM 18 63528 24 1 8 126720 21120
162 11 64QAM 18 64552 24 1 8 128304 21384
180 11 64QAM 18 71688 24 1 9 142560 23760
216 11 640QAM 18 86040 24 1 11 171072 28512
243 11 640QAM 18 96264 24 1 12 192456 32076
270 11 640QAM 18 108552 24 1 13 213840 35640
NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 6.1.4.1-1 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

Table A.2.2.4-2: Void

Table A.2.2.4-3: Void
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Parameter | Allocated | DFT-s- | Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot
(Note 1) (Note 3)
Unit Bits Bits Bits
10 11 256QAM 20 7040 24 1 1 10560 1320
18 11 256QAM 20 12552 24 1 2 19008 2376
24 11 256QAM 20 16896 24 1 3 25344 3168
25 11 256QAM 20 17424 24 1 3 26400 3300
30 11 256QAM 20 21000 24 1 3 31680 3960
36 11 256QAM 20 25104 24 1 3 38016 4752
50 11 256QAM 20 34816 24 1 5 52800 6600
64 11 256QAM 20 45096 24 1 6 67584 8448
75 11 256QAM 20 53288 24 1 7 79200 9900
90 11 256QAM 20 63528 24 1 8 95040 11880
100 11 256QAM 20 69672 24 1 9 105600 13200
120 11 256QAM 20 83976 24 1 10 126720 15840
128 11 256QAM 20 90176 24 1 11 135168 16896
135 11 256QAM 20 94248 24 1 12 142560 17820
160 11 256QAM 20 112648 24 1 14 168960 21120
162 11 256QAM 20 114776 24 1 14 171072 21384
180 11 256QAM 20 127080 24 1 16 190080 23760
216 11 256QAM 20 151608 24 1 18 228096 28512
243 11 256QAM 20 172176 24 1 21 256608 32076
270 11 256QAM 20 188576 24 1 23 285120 35640
NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

Table A.2.2.5-2: Void

Table A.2.2.5-3: Void
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Table A.2.2.6-1: Reference Channels for CP-OFDM QPSK

Parameter | Allocated CP- Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot

(Note 1) (Note 3)
Unit Bits Bits Bits

1 11 QPSK 2 48 16 2 1 264 132

6 11 QPSK 2 304 16 2 1 1584 792
9 11 QPSK 2 456 16 2 1 2376 1188
11 11 QPSK 2 552 16 2 1 2904 1452
12 11 QPSK 2 608 16 2 1 3168 1584
13 11 QPSK 2 672 16 2 1 3432 1716
16 11 QPSK 2 808 16 2 1 4224 2112
18 11 QPSK 2 928 16 2 1 4752 2376
19 11 QPSK 2 984 16 2 1 5016 2508
24 11 QPSK 2 1192 16 2 1 6336 3168
25 11 QPSK 2 1256 16 2 1 6600 3300
26 11 QPSK 2 1288 16 2 1 6864 3432
31 11 QPSK 2 1544 16 2 1 8184 4092
33 11 QPSK 2 1672 16 2 1 8712 4356
38 11 QPSK 2 1928 16 2 1 10032 5016
39 11 QPSK 2 2024 16 2 1 10296 5148
40 11 QPSK 2 2024 16 2 1 10560 5280
47 11 QPSK 2 2408 16 2 1 12408 6204
51 11 QPSK 2 2536 16 2 1 13464 6732
52 11 QPSK 2 2600 16 2 1 13728 6864
53 11 QPSK 2 2664 16 2 1 13992 6996
54 11 QPSK 2 2664 16 2 1 14256 7128
61 11 QPSK 2 3104 16 2 1 16104 8052
65 11 QPSK 2 3240 16 2 1 17160 8580
67 11 QPSK 2 3368 16 2 1 17688 8844
68 11 QPSK 2 3368 16 2 1 17952 8976
78 11 QPSK 2 3848 24 2 2 20592 10296
79 11 QPSK 2 3912 24 2 2 20856 10428
80 11 QPSK 2 3976 24 2 2 21120 10560
81 11 QPSK 2 4040 24 2 2 21384 10692
93 11 QPSK 2 4616 24 2 2 24552 12276
95 11 QPSK 2 4744 24 2 2 25080 12540
106 11 QPSK 2 5256 24 2 2 27984 13992
107 11 QPSK 2 5256 24 2 2 28248 14124
108 11 QPSK 2 5384 24 2 2 28512 14256
109 11 QPSK 2 5384 24 2 2 28776 14388
121 11 QPSK 2 6024 24 2 2 31944 15972
123 11 QPSK 2 6152 24 2 2 32472 16236
133 11 QPSK 2 6664 24 2 2 35112 17556
135 11 QPSK 2 6664 24 2 2 35640 17820
137 11 QPSK 2 6792 24 2 2 36168 18084
160 11 QPSK 2 7944 24 2 3 42240 21120
162 11 QPSK 2 8064 24 2 3 42768 21384
189 11 QPSK 2 9480 24 2 3 49896 24948
216 11 QPSK 2 10752 24 2 3 57024 28512
217 11 QPSK 2 10752 24 2 3 57288 28644
245 11 QPSK 2 12296 24 2 4 64680 32340
270 11 QPSK 2 13320 24 2 4 71280 35640
273 11 QPSK 2 13576 24 2 4 72072 36036
NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
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Table A.2.2.6-2: Void

Table A.2.2.6-3: Void

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16

A.2.2.7 CP-OFDM 16QAM

349

ETSI TS 138 101-1 V16.9.0 (2021-10)

Table A.2.2.7-1: Reference Channels for CP-OFDM 16QAM

Parameter | Allocated CP- Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot

(Note 1) (Note 3)
Unit Bits Bits Bits

1 11 16QAM 10 176 16 2 1 528 132

6 11 16QAM 10 1064 16 2 1 3168 792
9 11 16QAM 10 1608 16 2 1 4752 1188
11 11 16QAM 10 1928 16 2 1 5808 1452
12 11 16QAM 10 2088 16 2 1 6336 1584
13 11 16QAM 10 2280 16 2 1 6864 1716
16 11 16QAM 10 2792 16 2 1 8448 2112
18 11 16QAM 10 3240 16 2 1 9504 2376
19 11 16QAM 10 3368 16 2 1 10032 2508
24 11 16QAM 10 4224 24 1 1 12672 3168
25 11 16QAM 10 4352 24 1 1 13200 3300
26 11 16QAM 10 4480 24 1 1 13728 3432
31 11 16QAM 10 5376 24 1 1 16368 4092
33 11 16QAM 10 5760 24 1 1 17424 4356
38 11 16QAM 10 6656 24 1 1 20064 5016
39 11 16QAM 10 6784 24 1 1 20592 5148
40 11 16QAM 10 7040 24 1 1 21120 5280
47 11 16QAM 10 8192 24 1 1 24816 6204
51 11 16QAM 10 8968 24 1 2 26928 6732
52 11 16QAM 10 9224 24 1 2 27456 6864
53 11 16QAM 10 9224 24 1 2 27984 6996
54 11 16QAM 10 9480 24 1 2 28512 7128
61 11 16QAM 10 10760 24 1 2 32208 8052
65 11 16QAM 10 11272 24 1 2 34320 8580
67 11 16QAM 10 11784 24 1 2 35376 8844
68 11 16QAM 10 11784 24 1 2 35904 8976
78 11 16QAM 10 13576 24 1 2 41184 10296
79 11 16QAM 10 13832 24 1 2 41712 10428
80 11 16QAM 10 14088 24 1 2 42240 10560
81 11 16QAM 10 14088 24 1 2 42768 10692
93 11 16QAM 10 16392 24 1 2 49404 12276
95 11 16QMA 10 16392 24 1 2 50160 12540
106 11 16QAM 10 18432 24 1 3 55968 13992
107 11 16QAM 10 18960 24 1 3 56496 14124
108 11 16QAM 10 18960 24 1 3 57024 14256
109 11 16QAM 10 18960 24 1 3 57552 14388
121 11 16QAM 10 21000 24 1 3 63888 15972
123 11 16QAM 10 21504 24 1 3 64944 16236
133 11 16QAM 10 23040 24 1 3 70224 17556
135 11 16QAM 10 23568 24 1 3 71280 17820
137 11 16QAM 10 24072 24 1 3 72336 18084
160 11 16QAM 10 28168 24 1 4 84480 21120
162 11 16QAM 10 28168 24 1 4 85536 21384
189 11 16QAM 10 32776 24 1 4 99792 24948
216 11 16QAM 10 37896 24 1 5 114048 28512
217 11 16QAM 10 37896 24 1 5 114576 28644
245 11 16QAM 10 43032 24 1 6 129360 32340
270 11 16QAM 10 47112 24 1 6 142560 35640
273 11 16QAM 10 48168 24 1 6 144144 36036
NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
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Table A.2.2.7-2: Void

Table A.2.2.7-3: Void
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Parameter | Allocated CP- Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot
(Note 1) (Note 3)
Unit Bits Bits Bits

11 11 640QAM 19 4352 24 1 1 8712 1452
18 11 640AM 19 7168 24 1 1 14256 2376
24 11 64QAM 19 9480 24 1 2 19008 3168
25 11 640QAM 19 9992 24 1 2 19800 3300
31 11 640QAM 19 12296 24 1 2 24552 4092
38 11 640QAM 19 15112 24 1 2 30096 5016
51 11 64QAM 19 20496 24 1 3 40392 6732
52 11 640QAM 19 21000 24 1 3 41184 6864
65 11 640QAM 19 26120 24 1 4 51480 8580
78 11 640QAM 19 31240 24 1 4 61776 10296
79 11 640AM 19 31752 24 1 4 62568 10428
93 11 64QAM 19 36896 24 1 5 73656 12276
106 11 64QAM 19 42016 24 1 5 83952 13992
107 11 640QAM 19 43032 24 1 6 84744 14124
121 11 640QAM 19 48168 24 1 6 95832 15972
133 11 640AM 19 53288 24 1 7 105336 17556
135 11 64QAM 19 54296 24 1 7 106920 17820
160 11 64QAM 19 63528 24 1 8 126720 21120
162 11 640QAM 19 64552 24 1 8 128304 21384
189 11 640QAM 19 75792 24 1 9 149688 24948
216 11 640AM 19 86040 24 1 11 171072 28512
217 11 640AM 19 86040 24 1 11 171864 28644
245 11 64QAM 19 98376 24 1 12 194040 32340
270 11 640QAM 19 108552 24 1 13 213840 35640
273 11 640QAM 19 108552 24 1 13 216216 36036

NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

Table A.2.2.8-2: Void

Table A.2.2.8-3: Void
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Parameter | Allocated | DFT-s- | Modulation MCS Payload | Transport | LDPC | Number Total Total
resource OFDM Index size block Base of code | number | modulated
blocks Symbols (Note 2) CRC Graph blocks of bits symbols
(Lcre) per slot per slot | per slot per slot
(Note 1) (Note 3)
Unit Bits Bits Bits

11 11 256QAM 20 7680 24 1 1 11616 1452
18 11 256QAM 20 12552 24 1 2 19008 2376
24 11 256QAM 20 16896 24 1 3 25344 3168
25 11 256QAM 20 17424 24 1 3 26400 3300
31 11 256QAM 20 22032 24 1 3 32736 4092
38 11 256QAM 20 26632 24 1 4 40128 5016
51 11 256QAM 20 35856 24 1 5 53856 6732
52 11 256QAM 20 36896 24 1 5 54912 6864
65 11 256QAM 20 46104 24 1 6 68640 8580
78 11 256QAM 20 55304 24 1 7 82368 10296
79 11 256QAM 20 55304 24 1 7 83424 10428
93 11 256QAM 20 65576 24 1 8 98208 12276
106 11 256QAM 20 73776 24 1 9 111936 13992
107 11 256QAM 20 75792 24 1 9 112992 14124
121 11 256QAM 20 86040 24 1 11 127776 15972
133 11 256QAM 20 94248 24 1 12 140448 17556
135 11 256QAM 20 94248 24 1 12 142560 17820
160 11 256QAM 20 112648 24 1 14 168960 21120
162 11 256QAM 20 114776 24 1 14 171072 21384
189 11 256QAM 20 131176 24 1 16 199584 24948
216 11 256QAM 20 151608 24 1 18 228096 28512
217 11 256QAM 20 151608 24 1 18 229152 28644
245 11 256QAM 20 172176 24 1 21 258720 32340
270 11 256QAM 20 188576 24 1 23 285120 35640
273 11 256QAM 20 192624 24 1 23 288288 36036

NOTE 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the

DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.

NOTE 2:
NOTE 3:

(otherwise L = 0 Bit)
NOTE 4: The RMCs apply to all channel bandwidth where Lcrs £ Nrs.

MCS Index is based on MCS table 5.1.3.1-2 defined in TS 38.214 [10].
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

Table A.2.2.9-2: Void

Table A.2.2.9-3: Void
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A.2.3 Reference measurement channels for TDD

The TDD UL RMCs are defined in clause A.2.2 with the active UL dlots specified in table A.2.1-1 and TDD dlot
patterns as defined for reference sensitivity tests.

A231

A.2.3.2

A.2.3.3

A23.4

DFT-s-OFDM Pi/2-BPSK

DFT-s-OFDM QPSK

DFT-s-OFDM 16QAM

DFT-s-OFDM 64QAM

Table A.2.3.1-1:

Table A.2.3.1-2:

Table A.2.3.1-3:

Table A.2.3.2-1:

Table A.2.3.2-2:

Table A.2.3.2-3:

Table A.2.3.3-1:

Table A.2.3.3-2:

Table A.2.3.3-3:

Table A.2.3.4-1:

Table A.2.3.4-2:
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Table A.2.3.4-3:

A.2.3.5 DFT-s-OFDM 256QAM

A.2.3.6 CP-OFDM QPSK

A.2.3.7 CP-OFDM 16QAM

A.2.3.8 CP-OFDM 64QAM

Table A.2.3.5-1:

Table A.2.3.5-2:

Table A.2.3.5-3:

Table A.2.3.6-1:

Table A.2.3.6-2:

Table A.2.3.6-3:

Table A.2.3.7-1:

Table A.2.3.7-2:

Table A.2.3.7-3:

Table A.2.3.8-1:

Table A.2.3.8-2:

Table A.2.3.8-3:

ETSI

Void

Void

Void

Void

Void

Void

Void

Void

Void

Void

Void

Void

Void

ETSI TS 138 101-1 V16.9.0 (2021-10)



3GPP TS 38.101-1 version 16.9.0 Release 16 355 ETSI TS 138 101-1 V16.9.0 (2021-10)

A.2.3.9 CP-OFDM 256QAM

Table A.2.3.9-1: Void

Table A.2.3.9-2: Void

Table A.2.3.9-3: Void
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A3

A.3.1 General

Unless otherwise stated, Tables A.3.2.2-1, A.3.2.2-2, A.3.2.2-3, A.3.3.2-1, A.3.3.2-2 and A.3.3.2-3 are applicable for

DL reference measurement channels

measurements of the Receiver Characteristics (clause 7) with the exception of clauses 7.4 (Maximum input level).

Unless otherwise stated, Tables A.3.2.3-1, A.3.2.3-2, A.3.2.3-3, A.3.3.3-1, A.3.3.3-2 and A.3.3.3-3 are applicable for

clauses 7.4 (Maximum input level) and for UE not supporting PDSCH 256QAM,

Unless otherwise stated, TablesA.3.2.4-1, A.3.2.4-2, A.3.2.4-3, A.3.3.4-1, A.3.3.4-2 and A.3.3.4-3 are applicable for

clauses 7.4 (Maximum input level) and for UE supporting PDSCH 256QAM,

Unless otherwise stated, TablesA.3.2.2-1, A.3.2.2-2, A.3.2.2-3, A.3.3.2-1, A.3.3.2-2 and A.3.3.2-3 also apply for the

modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths.

Table A.3.1-1. Common reference channel parameters

Parameter Unit Value
CORESET frequency domain allocation Full BW
CORESET time domain allocation 2 OFDM symbols at the begin of each slot
PDSCH mapping type Type A
PDSCH start symbol index (S) 2
Number of consecutive PDSCH symbols (L) 12
PDSCH PRB bundling PRBs 2
Dynamic PRB bundling false
Overhead value for TBS determination 0
First DMRS position for Type A PDSCH mapping 2
DMRS type Type 1
Number of additional DMRS 2
FDM between DMRS and PDSCH Disable
CSI-RS for tracking First subcarrier index in
the PRB used for CSI-RS 0 for CSI-RS resource 1,2,3,4
(k0)
OFDM symbols in the lo = 6 for CSI-RS resource 1 and 3
PRB used for CSI-RS lo = 10 for CSI-RS resource 2 and 4
Number of CSI-RS ports 1 for CSI-RS resource 1,2,3,4
CDM Type 'No CDM' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
CSI-RS periodicity Slots 15 kHz SCS: 10 for CSI-RS resource 1,2,3,4
30 kHz SCS: 20 for CSI-RS resource 1,2,3,4
60 kHz SCS: 40 for CSI-RS resource 1,2,3,4
CSI-RS offset Slots 15 kHz SCS:
0 for CSI-RS resource 1 and 2
1 for CSI-RS resource 3 and 4
30 kHz SCS:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4
60 kHz SCS:
2 for CSI-RS resource 1 and 2
3 for CSI-RS resource 3 and 4
Frequency Occupation Start PRB 0
Number of PRB = BWP size
QCL info TCI state #0
PTRS configuration PTRS is not configured
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A.3.2 DL reference measurement channels for FDD

A.3.2.1 General

Table A.3.2.1-1 Additional reference channels parameters for FDD

Parameter

Unit

Value

Number of HARQ Processes

4

K1 value

2 for all slots

A.3.2.2 FRC for receiver requirements for QPSK

Table A.3.2.2-1 Fixed reference channel for receiver requirements (SCS 15 kHz, FDD, QPSK 1/3)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50
Subcarrier spacing kHz 15 15 15 15 15 15 15 15
Subcarrier spacing configuration # 0 0 0 0 0 0 0 0
Allocated resource blocks 25 52 79 106 133 160 216 270
Subcarriers per resource block 12 12 12 12 12 12 12 12
Allocated slots per Frame 8 8 8 8 8 8 8 8
MCS Index 4 4 4 4 4 4 4 4
MCS Table for TBS determination 64QAM
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1
Information Bit Payload per Slot

For Slots 0,1 Bits N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 2,3,4,5,6,7,8,9 Bits 1672 | 3368 | 5120 | 6912 | 8712 | 10504 | 14088 | 17424
Transport block CRC Bits 16 16 24 24 24 24 24 24
LDPC base graph 2 2 1 1 1 1 1 1

Number of Code Blocks per Slot
For Slots 0,1 CBs N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 2,3,4,5,6,7,8,9 CBs 1 1 1 1 2 2 2 3
Binary Channel Bits per Slot

For Slots 0,1 Bits N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 2,3,4,5,6,7,8,9 Bits 5400 | 11232 | 17064 | 22896 | 28728 | 34560 | 46656 | 58320
Max. Throughput averaged over 1 frame Mbps | 1.338 | 2.604 | 4.096 | 5530 | 6.970 | 8.403 | 27 | 1393

(otherwise L = 0 Bit).

NOTE 4: Slotiis slot index per frame

NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
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Table A.3.2.2-2 Fixed reference channel for receiver requirements (SCS 30 kHz, FDD, QPSK 1/3)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50 60 80 90 100
Subcarrier spacing configuration # 1 1 1 1 1 1 1 1 1 1 1 1
Allocated resource blocks 11 24 38 51 65 78 106 133 162 217 245 273
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 17 17 17 17 17 17 17 17 17 17 17 17
MCS Index 4 4 4 4 4 4 4 4 4 4 4 4
MCS Table for TBS determination 64QAM
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot

For Slots 0,1,2 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 3,...,19 Bits 736 1608 2472 3368 4224 4992 6912 8712 10504 | 14088 | 15880 | 17928
Transport block CRC Bits 16 16 16 16 24 24 24 24 24 24 24 24
LDPC base graph 2 2 2 2 1 1 1 1 1 1 1 1

Number of Code Blocks per Slot
For Slots 0,1,2 CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 3,...,19 CBs 1 1 1 1 1 1 1 2 2 2 2 3
Binary Channel Bits per Slot

For Slots 0,1,2 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 3,...,19 Bits 2376 5184 8208 11016 | 14040 | 16848 | 22896 | 28728 | 34992 | 46872 | 52920 | 58968
Max. Throughput averaged over 1 frame Mbps 1.251 2.734 4.202 5.726 7.181 8.486 11.750 | 14.810 | 17.857 | 23.950 | 26.996 | 30.478

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.

NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame

NOTE 4: Slotiis slot index per frame
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Table A.3.2.2-3 Fixed reference channel for receiver requirements (SCS 60 kHz, FDD, QPSK 1/3)

Parameter Unit Value
Channel bandwidth MHz 10 15 20 25 30 40 50 60 80 90 100
Subcarrier spacing configuration H 2 2 2 2 2 2 2 2 2 2 2
Allocated resource blocks 11 18 24 31 38 51 65 79 107 121 135
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 36 36 36 36 36 36 36 36 36 36 36
MCS Index 4 4 4 4 4 4 4 4 4 4 4
MCS Table for TBS Determination 64QAM
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2,3 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 Bits 736 1192 1608 2024 2472 3368 4224 5120 6912 7808 8712
Transport block CRC Bits 16 16 16 16 16 16 24 24 24 24 24
LDPC base graph 2 2 2 2 2 2 1 1 1 1 1
Number of Code Blocks per Slot
For Slot 0,1,2,3 CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 CBs 1 1 1 1 1 1 1 1 1 1 2
Binary Channel Bits per Slot
For Slot 0,1,2,3 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 Bits 2376 3888 5184 6696 8208 11016 14040 17064 23112 26136 29160
Max. Throughput averaged over 1 frame Mbps 2.650 4.291 5.789 7.286 8.899 12.125 | 15.206 | 18.432 | 24.883 | 28.109 | 31.363
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4: Slotiis slot index per frame

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 360 ETSI TS 138 101-1 V16.9.0 (2021-10)

A.3.2.3 FRC for maximum input level for 64QAM

Table A.3.2.3-1 Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz,

FDD, 64QAM)
Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50
Subcarrier spacing kHz 15 15 15 15 15 15 15 15
Subcarrier spacing configuration ‘u 0 0 0 0 0 0 0 0
Allocated resource blocks 25 52 79 106 133 160 216 270
Subcarriers per resource block 12 12 12 12 12 12 12 12
Allocated slots per Frame 8 8 8 8 8 8 8 8
MCS Index 24 24 24 24 24 24 24 24
MCS Table for TBS determination 64QAM
Modulation 64 64 64 64 64 64 64 64
QAM | QAM | QAM | OAM | QAM | OAM | QAM | QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1 Bits N/A N/A N/A N/A N/A N/A N/A N/A
; 10657 | 13117
For Slots 2,3,4,5,6,7,8,9 Bits 12296 | 25608 | 38936 | 52224 | 64552 | 77896 6 6
Transport block CRC Bits 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slot 0,1 CBs N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 2,3,4,5,6,7,8,9 CBs 2 4 5 7 8 10 13 16
Binary Channel Bits per Slot
For Slot 0,1 Bits N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 2,3,4,5,6,7,8,9 Bits | 16200 | 33696 | 51192 | 68688 | 86184 | o000 | 15000 | 11890
Max. Throughput averaged over 1 frame Mbps 9.837 20648 31914 419')77 51é64 62%31 85i26 1?&'9
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
(otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4: Slotiis slot index per frame
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Table A.3.2.3-2 Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, FDD, 64QAM)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50 60 80 100
. . ' . 1 1 1 1 1 1 1 1 1 1 1
Subcarrier spacing configuration
Allocated resource blocks 11 24 38 51 65 78 106 133 162 217 273
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 17 17 17 17 17 17 17 17 17 17 17
MCS Index 24 24 24 24 24 24 24 24 24 24 24
MCS Table for TBS determination 64QAM
Modulation 64 64 64 64 64 64 64 64 64 64 64
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 3,...,19 Bits 5376 11784 18432 | 25104 | 31752 37896 52224 | 64552 79896 | 106576 | 135296
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slot2 0,1,2 CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 3,...,19 CBs 1 2 3 3 4 5 7 8 10 13 17
Binary Channel Bits per Slot
For Slots 0,1,2 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 3,...,19 Bits 7128 15552 | 24624 | 33048 | 42120 | 50544 | 68688 86184 | 104976 | 140616 | 176904
Max. Throughput averaged over 1 frame Mbps 9.139 20033 | 31.334 | 42.677 | 53.978 | 64.423 | 88.781 1098.73 13’:'5.82 18:;.17 23%.00
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot O of each frame
NOTE 4: Slotiis slot index per frame
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Table A.3.2.3-3 Fixed Reference Channel for Maximum input level receiver requirements (SCS 60 kHz, FDD, 64QAM)

Parameter Unit Value
Channel bandwidth MHz 10 15 20 25 30 40 50 60 80 100
Subcarrier spacing configuration ’u 2 2 2 2 2 2 2 2 2 2
Allocated resource blocks 11 18 24 31 38 51 65 79 107 135
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 36 36 36 36 36 36 36 36 36 36
MCS Index 24 24 24 24 24 24 24 24 24 24
MCS Table for TBS determination 64QAM
Modulation 64 64 64 64 64 64 64 64 64 64
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2,3 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 Bits 5376 8712 11784 15112 18432 25104 31752 38936 52224 65576
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2,3 CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 CBs 1 2 2 2 3 3 4 5 7 8
Binary Channel Bits per Slot
For Slots 0,1,2,3 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 Bits 7128 11664 15552 20088 24624 33048 42120 51192 69336 87480
Max. Throughput averaged over 1 frame Mbps 19354 | 31.363 | 42.422 | 54.403 | 66.355 | 90.374 114%.30 14(()).17 18%.00 233.07
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4: Slotiis slot index per frame
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A.3.2.4 FRC for maximum input level for 256 QAM

Table A.3.2.4-1 Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz,
FDD, 256QAM)

Parameter Unit Value

Channel bandwidth MHz 5 10 15 20 25 30 40 50
Subcarrier spacing kHz 15 15 15 15 15 15 15 15
Subcarrier spacing configuration 0 0 0 0 0 0 0 0
Allocated resource blocks 25 52 79 106 133 160 216 270
Subcarriers per resource block 12 12 12 12 12 12 12 12
Allocated slots per Frame 8 8 8 8 8 8 8 8
MCS Index 23 23 23 23 23 23 23 23
MCS Table for TBS determination 256QAM
Modulation 256 256 256 256 256 256 256 256

QAM | QAM | QAM | QAM | QAM | QAM | QAM | QAM

Target Coding Rate 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1

Information Bit Payload per Slot

For Slots 0.1 Bits NA | NA | NA | NA | NA | NA | NA | NA
For Slots 2,3,4,5,6,7,8,9 Bits 16896 | 34816 | 53288 | 71688 | 90176 10255 14340 18237
Transport block CRC Bits 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For SIot 0.1 CBs NA | NA | NA | NA | NA | NA | NA | NA
For Slots 2,3,4,5,6,7,8,9 CBs 3 5 7 9 12 14 18 23
Binary Channel Bits per Slot
For Slots 0,1 Bits NA | NA | NA | NA | NA | NA | NA | NA
For Slots 2,3,4,5,6,7,8,9 Bits 21600 | 44928 | 68256 | 91584 112'91 13324 18262 23328
1351 | 27.85 | 42.63 | 57.35 | 72.14 | 86.84 | 114.7 | 1443
Max. Throughput averaged over 1 frame Mbps 2 3 0 0 1 5 20 10

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.

NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
(otherwise L = 0 Bit).

NOTE 3: SS/PBCH block is transmitted in slot 0 of each frame

NOTE 4: Slotiis slot index per frame

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 364 ETSI TS 138 101-1 V16.9.0 (2021-10)

Table A.3.2.4-2 Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, FDD, 256QAM)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50 60 80 100
. . ' . 1 1 1 1 1 1 1 1 1 1 1
Subcarrier spacing configuration
Allocated resource blocks 11 24 38 51 65 78 106 133 162 217 273
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 17 17 17 17 17 17 17 17 17 17 17
MCS Index 23 23 23 23 23 23 23 23 23 23 23
MCS Table for TBS determination 256QAM
Modulation 256 256 256 256 256 256 256 256 256 256 256
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 3,...,19 Bits 7424 16136 | 25608 | 33816 | 44040 | 52224 | 71688 90176 | 108552 | 147576 | 184424
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2 CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 3,...,19 CBs 1 3 4 5 6 7 9 12 14 19 23
Binary Channel Bits per Slot
For Slots 0,1,2 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 3,...,19 Bits 9504 20736 | 32832 | 44064 | 56160 | 67392 91584 | 114912 | 139968 | 187488 | 235872
Max. Throughput averaged over 1 frame Mbps 12621 | 27431 | 43534 | 57.487 | 74.868 | 88781 12%).87 15:;.29 184;53 25%.87 31?1.52
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot O of each frame
NOTE 4: Slotiis slot index per frame
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Table A.3.2.4-3 Fixed reference channel for maximum input level receiver requirements (SCS 60 kHz, FDD, 256QAM)

Parameter Unit Value
Channel bandwidth MHz 10 15 20 25 30 40 50 60 80 100
Subcarrier spacing configuration ’u 2 2 2 2 2 2 2 2 2 2
Allocated resource blocks 11 18 24 31 38 51 65 79 107 135
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 36 36 36 36 36 36 36 36 36 36
MCS Index 23 23 23 23 23 23 23 23 23 23
MCS Table for TBS determination 256QAM
Modulation 256 256 256 256 256 256 256 256 256 256
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2,3 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 Bits 7424 12040 16136 21000 25608 33816 44040 53288 71688 90176
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2,3 CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 CBs 1 2 3 3 4 5 6 7 9 12
Binary Channel Bits per Slot
For Slot 0,1,2,3 Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 4,...,39 Bits 9504 15552 20736 26784 32832 44064 56160 68256 92448 | 116640
Max. Throughput averaged over 1 frame Mbps 26.726 | 43.344 | 58.000 | 75.600 | 92.189 12:Ié.73 156‘31.54 191%.83 25{;07 324‘1.63
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4: Slotiis slot index per frame

ETSI



3GPP TS 38.101-1 version 16.9.0 Release 16 366

A.3.3 DL reference measurement channels for TDD

A.3.3.1 General

ETSI TS 138 101-1 V16.9.0 (2021-10)

Table A.3.3.1-1 Additional reference channels parameters for TDD

Parameter

Value

SCS 15 kHz (u=0)

SCS 30 kHz (p=1)

SCS 60 kHz (u=2)

TDD Slot Configuration pattern
(Note 1)

DDDSU

7DS2U

14DS1S24U

Special Slot Configuration (Note 2) | 10D+2G+2U 6D+4G+4U S1=12D+2G, S2=6G+8U
referenceSubcarrierSpacing 15 kHz 30 kHz 60 kHz
UL-DL dl-UL- 5ms 5ms 5ms
configuration TransmissionPeri

odicity

nrofDownlinkSlot | 3 7 14

s

nrofDownlinkSym | 10 6 12

bols

nrofUplinkSlot 1 2 4

nrofUplinkSymbol | 2 4 8

S
Number of HARQ Processes 8 8 16

The number of slots between
PDSCH and corresponding HARQ-
ACK information (Note 3)

K1 =4if mod(i,5) =0
K1 =3ifmod(i,5) =1
K1 =2 if mod(i,5) = 2
where i is slot index per
frame; i ={0,...,9}

K1 = 8 if mod(i,10) = 0
K1 =7 if mod(i,10) = 1
K1 =6 if mod(i,10) = 2
K1 =5 if mod(i,10) = 3
K1 =4 if mod(i,10) =4
K1 =3 if mod(i,10) =5
K1 =2 if mod(i,10) = 6
where i is slot index per
frame; i = {0,...,19}

K1 = 13 if mod(j,20) = 2
K1 = 12 if mod(j,20) = 3
K1 =11 if mod(i,20) = 4
K1 =10 if mod(i,20) = 5
K1 =9 if mod(i,20) = 6
K1 =8 if mod(i,20) = 7
K1 =7 if mod(i,20) = 8
K1 = 6 if mod(i,20) = 9
K1 = 6 if mod(i,20) = 10
K1 = 6 if mod(i,20) = 11
K1 =6 if mod(i,20) = 12
K1 =6 if mod(i,20) = 13
where i is slot index per
frame; i ={0,...,39}

NOTE 2:
NOTE 3:

NOTE 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot
with all UL symbols. The field is for information.
D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
i is the slot index per frame.
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Table A.3.3.2-1 Fixed reference channel for receiver requirements (SCS 15 kHz, TDD, QPSK 1/3)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50
Subcarrier spacing kHz 15 15 15 15 15 15 15 15
Subcarrier spacing configuration H 0 0 0 0 0 0 0 0
Allocated resource blocks 25 52 79 106 133 160 216 270
Subcarriers per resource block 12 12 12 12 12 12 12 12
Allocated slots per Frame 4 4 4 4 4 4 4 4
MCS Index 4 4 4 4 4 4 4 4
MCS Table for TBS determination 64QAM
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1
Information Bit Payload per Slot

For Slots 0,1,3,4,8,9 Bits N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 2,5,6,7 Bits 1672 | 3368 | 5120 | 6912 | 8712 | 10504 | 14088 | 17424
Transport block CRC Bits 16 16 24 24 24 24 24 24
LDPC base graph 2 2 1 1 1 1 1 1

Number of Code Blocks per Slot
For Slots 0,1,3,4,8,9 CBs N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 2,5,6,7 CBs 1 1 1 1 2 2 2 3
Binary Channel Bits per Slot

For Slots 0,1,3,4,8,9 Bits N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 2,5,6,7 Bits 5400 | 11232 | 17064 | 22896 | 28728 | 34560 | 46656 | 58320
Max. Throughput averaged over 1 frame Mbps 0.669 | 1.347 | 2.048 | 2.765 | 3.485 | 4.202 | 5.635 | 6.970

(otherwise L = 0 Bit).

NOTE 4: Slotiis slot index per frame

NOTE 3: SS/PBCH block is transmitted in slot O of each frame

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
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Table A.3.3.2-2 Fixed reference channel for receiver requirements (SCS 30 kHz, TDD, QPSK 1/3)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50 60 70 80 100
. . ) U 1 1 1 1 1 1 1 1 1 1 1 1
Subcarrier spacing configuration
Allocated resource blocks 11 24 38 51 65 78 106 133 162 162 217 273
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 11 11 11 11 11 11 11 11 11 13 11 11
MCS Index 4 4 4 4 4 4 4 4 4 4 4 4
MCS Table for TBS determination 64QAM
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) ={0,1,2,3,4,5,6} for Bits 736 1608 2472 3368 4224 4992 6912 8712 10504 12296 14088 17928
i from {3,...,19}
Transport block CRC Bits 16 16 16 16 24 24 24 24 24 24 24 24
LDPC base graph 2 2 2 2 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for CBs 1 1 1 1 1 1 1 2 2 2 2 3
i from {3,...,19}
Binary Channel Bits per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for Bits 2376 5184 8208 11016 14040 16848 22896 28728 34992 40824 | 46872 58968
i from {3,...,19}
Max. Throughput averaged over 1 frame Mbps 0.810 | 2.1.769 | 2.719 3.705 4.646 5.491 7.603 9.583 11.554 | 13.526 | 15.497 | 19.721

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame

NOTE 4: Slotiis slot index per frame
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Table A.3.3.2-3 Fixed reference channel for receiver requirements (SCS 60 kHz, TDD, QPSK 1/3)

Parameter Unit Value
Channel bandwidth MHz 10 15 20 25 30 40 50 60 70 80 100
. . ) Cou 2 2 2 2 2 2 2 2 2 2 2
Subcarrier spacing configuration
Allocated resource blocks 11 18 24 31 38 51 65 79 93 107 135
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 24 24 24 24 24 24 24 24 26 24 24
MCS Index 4 4 4 4 4 4 4 4 4 4 4
MCS Table for TBS determination 64QAM
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) = {0,..., 13} for i Bits 736 1192 1608 2024 2472 3368 4224 5120 6016 6912 8712
from {4,...,39}
Transport block CRC Bits 16 16 16 16 16 16 24 24 24 24 24
LDPC base graph 2 2 2 2 2 2 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) = {0,..., 13} for i CBs 1 1 1 1 1 1 1 1 1 1 2
from {4,...,39}
Binary Channel Bits per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) = {0,...,13} for i Bits 2376 3888 5184 6696 8208 11016 14040 17064 20088 23112 29160
from {4,...,39}
Max. Throughput averaged over 1 frame Mbps 1.766 | 3.2.861 | 3.859 4.858 5.933 8.083 10.138 | 12.288 | 14.438 | 16.589 | 20.909
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4: Slotiis slot index per frame
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A.3.3.3 FRC for maximum input level for 64QAM

Table A.3.3.3-1 Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz,

TDD, 64QAM)
Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50
Subcarrier spacing kHz 15 15 15 15 15 15 15 15
Subcarrier spacing configuration ‘u 0 0 0 0 0 0 0 0
Allocated resource blocks 25 52 79 106 133 160 216 270
Subcarriers per resource block 12 12 12 12 12 12 12 12
Allocated slots per Frame 4 4 4 4 4 4 4 4
MCS Index 24 24 24 24 24 24 24 24
MCS Table for TBS determination 64QAM
Modulation 64 64 64 64 64 64 64 64
OAM | OAM | QOAM | QAM | OAM | QAM | OAM | QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,3,4,8,9 Bits N/A N/A N/A N/A N/A N/A N/A N/A
; 10657 | 13117
For Slots 2,5,6,7 Bits 12296 | 25608 | 38936 | 52224 | 64552 | 77896 6 6
Transport block CRC Bits 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,3,4,8,9 CBs N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 2,5,6,7 CBs 2 4 5 7 8 10 13 16
Binary Channel Bits per Slot
For Slots 0,1,3,4,8,9 Bits N/A N/A N/A N/A N/A N/A N/A N/A
For Slots 2,5,6,7 Bits | 16200 | 33696 | 51192 | 68688 | 86184 | o000 | 15500 | 17896
Max. Throughput averaged over 1 frame Mbps 4918 10é24 15"157 20(')89 20(')89 31é15 42(')63 52(')47
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
(otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4: Slotiis slot index per frame
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Table A.3.3.3-2 Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, TDD, 64QAM)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50 60 70 80 100
1 1 1 1 1 1 1 1 1 1 1 1
Subcarrier spacing configuration
Allocated resource blocks 11 24 38 51 65 78 106 133 162 189 217 273
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 11 11 11 11 11 11 11 11 11 13 11 11
MCS Index 24 24 24 24 24 24 24 24 24 24 24 24
MCS Table for TBS determination 64QAM
Modulation 64 64 64 64 64 64 64 64 64 64 64 64
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for Bits 5376 11784 18432 25104 | 31752 | 37896 | 52224 | 64552 | 79896 92200 | 106576 | 135296
i from {3,...,19}
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) ={0,1,2,3,4,5,6} for CBs 1 2 3 3 4 5 7 8 10 11 13 17
i from {3,...,19}
Binary Channel Bits per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for Bits 7128 15552 24624 | 33048 | 42120 | 50544 | 68688 | 86184 | 104976 | 122472 | 140616 | 176904
i from {3,...,19}
Max. Throughput averaged over 1 frame Mbps 5.914 12.962 | 20.275 | 27.614 | 34.927 | 41.686 | 57.446 | 71.007 | 87.886 | 101.42 | 117.23 | 148.82
4 6

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame

NOTE 4: Slotiis slot index per frame
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Table A.3.3.3-3. Fixed reference channel for maximum input level receiver requirements (SCS 60 kHz, TDD, 64QAM)

Parameter Unit Value
Channel bandwidth MHz 10 15 20 25 30 40 50 60 70 80 100
Iu 2 2 2 2 2 2 2 2 2 2 2
Subcarrier spacing configuration
Allocated resource blocks 11 18 24 31 38 51 65 79 93 107 135
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 24 24 24 24 24 24 24 24 26 24 24
MCS Index 24 24 24 24 24 24 24 24 24 24 24
MCS Table for TBS determination 64QAM
Modulation 64 64 64 64 64 64 64 64 64 64 64
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) = {0,..., 13} for i Bits 5376 8712 11784 15112 18432 25104 31752 38936 45096 52224 65576
from {4,...,39}
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) = {0,..., 13} fori CBs 1 2 2 2 3 3 4 5 6 7 8
from {4,...,39}
Binary Channel Bits per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) = {0,..., 13} for i Bits 7128 11664 15552 20088 24624 33048 42120 51192 60264 69336 87480
from {4,...,39}
Max. Throughput averaged over 1 frame Mbps 12.902 | 20.909 | 28.282 | 36.269 | 44.237 | 60.250 | 76.205 | 93.446 | 108.23 | 125.33 | 157.38
8 2
NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4: Slotiis slot index per frame
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A.3.3.4 FRC for maximum input level for 256 QAM

Table A.3.3.4-1 Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz,
TDD, 256QAM)

Parameter Unit Value

Channel bandwidth MHz 5 10 15 20 25 30 40 50
Subcarrier spacing kHz 15 15 15 15 15 15 15 15
Subcarrier spacing configuration 0 0 0 0 0 0 0 0
Allocated resource blocks 25 52 79 106 133 160 216 270
Subcarriers per resource block 12 12 12 12 12 12 12 12
Allocated slots per Frame 4 4 4 4 4 4 4 4
MCS Index 23 23 23 23 23 23 23 23
MCS table for TBS determination 256QAM
Modulation 256 256 256 256 256 256 256 256

QAM | QAM | QOAM | QAM | QAM | QAM | QAM | QAM

Target Coding Rate 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1

Information Bit Payload per Slot

For Slots 0,1,3,4,8,9 Bits N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 2,5,6,7 Bits | 16896 | 34816 | 53288 | 71688 | 90176 | 105o0 | 14340 | 18937
Transport block CRC Bits 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1

Number of Code Blocks per Slot

For Slots 0,1,3,4,8,9 CBs N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 2,5,6,7 CBs 3 5 7 9 12 14 18 23
Binary Channel Bits per Slot

For Slots 0,1,3,4,8,9 Bits N/A N/A N/A N/A N/A N/A N/A N/A

For Slots 2,5,6,7 Bits | 21600 | 44928 | 68256 | 91584 | 5o | 13524 | 18062 | 23328
Max. Throughput averaged over 1 frame Mbps 6.758 13692 21531 28567 36(')07 43i42 57(')36 72(')15

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
(otherwise L = 0 Bit).

NOTE 3: SS/PBCH block is transmitted in slot 0 of each frame

NOTE 4: Slotiis slot index per frame
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Table A.3.3.4-2 Fixed Reference channel for maximum input level receiver requirements (SCS 30 kHz, TDD, 256QAM)

Parameter Unit Value
Channel bandwidth MHz 5 10 15 20 25 30 40 50 60 70 80 100
1 1 1 1 1 1 1 1 1 1 1 1
Subcarrier spacing configuration
Allocated resource blocks 11 24 38 51 65 78 106 133 162 189 217 273
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 11 11 11 11 11 11 11 11 11 13 11 11
MCS Index 23 23 23 23 23 23 23 23 23 23 23 23
MCS Table for TBS determination 256QAM
Modulation 256 256 256 256 256 256 256 256 256 256 256 256
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for Bits 7424 16136 25608 | 33816 | 44040 | 52224 | 71688 | 90176 | 108552 | 127080 | 147576 | 184424
i from {3,...,19}
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) ={0,1,2,3,4,5,6} for CBs 1 1 1 1 1 1 1 2 2 2 2 3
i from {3,...,19}
Binary Channel Bits per Slot
For Slots 0,1,2 and Slot i, if mod(i, 10) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{7,8,9} for i from {0,...,19}
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for Bits 9504 20736 | 32832 | 44064 | 56160 67392 | 91584 | 114912 | 139968 | 163296 | 187488 | 235872
i from {3,...,19}
Max. Throughput averaged over 1 frame Mbps 8.166 17.750 | 28.169 | 37.198 | 48.444 | 57.446 | 78.857 | 99.194 | 119.40 | 139.78 | 162.33 | 202.86
7 8 4 6

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.

NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame

NOTE 4: Slotiis slot index per frame
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Parameter Unit Value
Channel bandwidth MHz 10 15 20 25 30 40 50 60 70 80 100
Iu 2 2 2 2 2 2 2 2 2 2 2
Subcarrier spacing configuration
Allocated resource blocks 11 18 24 31 38 51 65 79 93 107 135
Subcarriers per resource block 12 12 12 12 12 12 12 12 12 12 12
Allocated slots per Frame 24 24 24 24 24 24 24 24 26 24 24
MCS Index 23 23 23 23 23 23 23 23 23 23 23
MCS Table for TBS determination 256QAM
Modulation 256 256 256 256 256 256 256 256 256 256 256
QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM QAM
Target Coding Rate 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Maximum number of HARQ transmissions 1 1 1 1 1 1 1 1 1 1 1
Information Bit Payload per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) ={0,..., 13} for i Bits 7424 12040 16136 21000 25608 33816 44040 53288 62504 71688 90176
from {4,...,39}
Transport block CRC Bits 24 24 24 24 24 24 24 24 24 24 24
LDPC base graph 1 1 1 1 1 1 1 1 1 1 1
Number of Code Blocks per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = CBs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) = {0,..., 13} fori CBs 1 2 3 3 4 5 6 7 8 9 12
from {4,...,39}
Binary Channel Bits per Slot
For Slots 0,1,2,3 and Slot i, if mod(i, 20) = Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
{14,15,16,17,18,19} for i from {0,...,39}
For Slot i, if mod(i, 20) ={0,..., 13} for i Bits 9504 15552 20736 26784 32832 44064 56160 68256 80352 92448 | 116640
from {4,...,39}
Max. Throughput averaged over 1 frame Mbps 17.818 | 28.896 | 38.726 | 50.400 | 61.459 | 81.158 | 105.69 | 127.89 | 150.01 | 172.05 | 216.42
6 1 0 1 2

NOTE 4: Slotiis slot index per frame

NOTE 1: Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3: SS/PBCH block is transmitted in slot #0 of each frame
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A4

CSI reference measurement channels

A.5

A.5.1 OCNG Patterns for FDD

OFDMA Channel Noise Generator (OCNG)

A.5.1.1 OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused

REs

Table A.5.1.1-1: OP.1 FDD: Generic OCNG FDD Pattern for all unused REs

OCNG Appliance
OCNG Parameters

Control Region
(Core Set)

Data Region

Resources allocated

All unused REs (Note 1)

All unused REs (Note 2)

Structure

PDCCH

PDSCH

Content

Uncorrelated pseudo random
QPSK modulated data

Uncorrelated pseudo random QPSK
modulated data

Transmission scheme for multiple
antennas ports transmission

Single Tx port transmission

Spatial multiplexing using any
precoding matrix with dimensions
same as the precoding matrix for

PDSCH
Subcarrier Spacing Same as for RMC PDCCH in Same as for RMC PDSCH in the
the active BWP active BWP

Power Level

Same as for RMC PDCCH

Same as for RMC PDSCH

NOTE 1: All unused REs in the active CORESETS appointed by the search spaces in use.
NOTE 2: Unused available REs refer to REs in PRBs not allocated for any physical channels, CORESETS,
synchronization signals or reference signals in channel bandwidth.

A.5.2 OCNG Patterns for TDD

A.5.2.1 OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused

REs

Table A.5.2.1-1: OP.1 TDD: Generic OCNG TDD Pattern for all unused REs

OCNG Appliance

Control Region

Data Region

QPSK modulated data

OCNG Parameters (Core Set)
Resources allocated All unused REs (Note 1) All unused REs (Note 2)
Structure PDCCH PDSCH
Content Uncorrelated pseudo random Uncorrelated pseudo random QPSK

modulated data

Transmission scheme for multiple
antennas ports transmission

Single Tx port transmission

Spatial multiplexing using any
precoding matrix with dimensions
same as the precoding matrix for

PDSCH
Subcarrier Spacing Same as for RMC PDCCH in Same as for RMC PDSCH in the
the active BWP active BWP

Power Level

Same as for RMC PDCCH

Same as for RMC PDSCH

NOTE 2:

NOTE 1: All unused REs in the active CORESETS appointed by the search spaces in use.
Unused available REs refer to REs in PRBs not allocated for any physical channels, CORESETS,
synchronization signals or reference signals in channel bandwidth.
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A6 Void

A.7 V2X reference measurement channels

A.7.1 General

The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation
NRB

1. Caculate the RE number of 2nd stage SCI Q_SCI2/' that can be transmitted in a given sub-frame, wherein
order to make sure that the code-rate of 2-A is approximate to SCI 1-A, a beta offset is selected based on MCS,
and vacant resource elements y value is determined based on NRB and DM RS frequency density.

2. Transport Block Size is determined according to clause 8.1.3.2 of TS 38.214 [13] based on Table A.7.1-1.
3. Cdculate Binary Channel Bits per Slot for PSSCH as bel ow

Binary Channel Bits per Slot = (NRB* Subcarriers per resource block* CP-OFDM symbols per ot — DMRS resource
REs — PSCCH resource Res- Q_SCI2™) * Qm

Where Qm is the modulation order corresponding to MCS.

In Table A.7.1-1 Common reference channel parameters are listed the Sidelink reference measurement channels
specified in annexes A.7.2to A.7.6.

Table A.7.1-1: Common reference channel parameters

Parameter Value remark
Number of HARQ Processes 1
Channel state AWGN
Subcarriers per resource block | 12
sI-PSSCH-DMRS- 2 symbol4 and symbol 10 in each slot
TimePatternList FDMed with PSSCH within DMRS symbol

Frequency density is ¥2
Excluding the first OFDM symbol in one SL slot

CP-OFDM symbols per slot 12 for all slots

(Notel) used for AGC
PSCCH resource 10 PRBs, 3 symbols in time
domain
Slot number in 10ms 10 * 2# u = 0,1,2 for 15kHz, 30kHz, 60kHz
PT-RS disable
CSI-RS disable
x-overhead 0
PSFCH period 0
2" stage SCI payload size 59 35bits SCI-2A + 24bits CRC
Redundancy Version RVO For channel coding
Alpha value for SCI-2 1

A.7.2 FRC for V2X receiver requirements for QPSK

For V2X transmission over PC5, Table A.7.2-1, Table A.7.2-2 and Table A.7.2-3 are applicable for measure