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Modal verbs terminology
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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.
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1 Scope

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

2 References

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

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

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

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

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

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

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

[5] Recommendation ITU-R M.1545: "Measurement uncertainty asit applies to test limits for the
terrestrial component of International Mobile 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”.

3 Definitions, symbols and abbreviations
3.1 Definitions

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

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

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

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

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

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by
aUE.
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Contiguouscarriers. A set of two or more carriers configured in a spectrum block where there are no RF requirements
based on co-existence for un-coordinated operation within the spectrum block.

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

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.
Inter-band carrier aggregation: Carrier aggregation of component carriersin different operating bands.
NOTE: Carriers aggregated in each band can be contiguous or non-contiguous.

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

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

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

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

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

3.2 Symbols

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

AFGioba
AFRaster
Afoos
AFrx-Rx
APPowerCIaS
ArB

AR .ar
Asnirt
ATc

ATC,C
ATigc

ATigc

BWchanne

BW channel block
BWchame_ca
BWChanneI ,max
BWes

BWas plock low
BW g block high
BWaa,channel(k)
BWobL

BWuL

BWi nterferer
Ceil(x)
Floor(x)

Fc

Fc plock, high

Fc plock, 1ow
FC,Iow

Fc nigh

Granularity of the global frequency raster

Band dependent channel raster granularity

A Frequency of Out Of Band emission

A Frequency of default TX-RX separation of the FDD operating band
Adjustment to maximum output power for agiven power class

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

cell
Reference sensitivity adjustment due to support for 4 antenna ports

Channel raster offset for SUL

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, for serving cell ¢

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

Channel bandwidth

Sub-block bandwi dth, expressed in MHz. BWChanneI,bIock: Fedge,block,high' Fedge,block,low
Aggregated channel bandwidth, expressed in MHz

Maximum channel bandwidth supported among all bandsin arelease

max( BWas channel(k) )

The minimum guardband for the lowest assigned component carrier within a sub-block
The minimum guardband for the highest assigned component carrier within a sub-block
Minimum guard band defined in sub-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, given in table 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

ETSI



3GPP TS 38.101-1 version 15.3.0 Release 15 13

FoL_1ow

FoL_nigh

FuL_1ow

FuL_nigh

Fedge block,low
Fedge block high
Fedge_l ow

Fedge high

FI nterferer (Offset)

FI nterferer
Fioffset

Fofset
Foffset,block,low

Foftset,block,high

Foffset,high
Foffset,low
Foos

Frer
Frer-offs
Frer,snift
Fuw (offset)

GBChanne!
Lcre

Max()
Min()

Nerp
NRacLr
Nrs

NRs block, low
NRB,block,high
NRrs,low
NRB,high

NRrer
NRer-offs
Pcmax
Pcemax, ¢
Pemax, f, ¢
Pemax
Pemax, ¢
PI nterferer
PPowerCIas
P-MPR
P

RB
Pumax
Puw
Pw
RBgart
SCSviock,iow
SCShiock high
SCSiow
SCShigh

ETSITS 138 101-1 V15.3.0 (2018-10)

The lowest frequency of the downlink operating band

The highest frequency of the downlink operating band

The lowest frequency of the uplink operating band

The highest frequency of the uplink operating band

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

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

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

Frequency of theinterferer

Freguency 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 jow to the lower edge.

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

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

Frequency offset from Fc pigh to the upper UE RF Bandwidth edge,

Frequency offset from Fcow to the lower UE RF Bandwidth 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 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 sub-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

NRACLR

Transmission bandwidth configuration, expressed in units of resource blocks

The transmission bandwidth configurations for the lowest assigned component carrier within the
sub-block

The transmission bandwidth configurations for the highest assigned component carrier within the
sub-block

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

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

NR Absolute Radio Frequency Channel Number (NR-ARFCN)

Offset used for calculating Nree

The configured maximum UE output power

The configured maximum UE output power for serving cell ¢

The configured maximum UE output power for carrier f of serving cell cin each dot
Maximum allowed UE output power signalled by higher layers

Maximum allowed UE output power signalled by higher layers for serving cell ¢

Modulated mean power of the interferer

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

Maximum allowed UE output power reduction for serving cell ¢

The transmitted power per allocated RB, measured in dBm

The measured configured maximum UE output power

Power of an unwanted DL signal

Power of awanted DL signa

Indicates the lowest RB index of transmitted resource blocks
SCSfor the lowest assigned component carrier within the sub-block
SCSfor the highest assigned component carrier within the sub-block
SCSfor the lowest assigned component carrier in section 5.3A.1
SCSfor the highest assigned component carrier in section 5.3A.1
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T(Pcmax; f, ¢)

TL,c

SSrer
UTRAAcLR
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Tolerance for applicable values of Pcuax, 1, ¢ for configured maximum UE output power for carrier
f of serving cell ¢

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

SS block reference frequency position

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].

Abbreviation format (EW)

ACLR
ACS
A-MPR
BS

BW

BWP

CA
CA_nX-nY

CC
CP-OFDM
CwW

DC

DFT-s-OFDM

DM-RS
DTX
EVM
FR
FRC
GSCN
IBB
IDFT
ITU-R
MBW
MOP
MPR
MSD
NR

NR-ARFCN

NS
OCNG
OOB
P-MPR
PRB
QAM
RE
REFSENS
RF
RMS
RSRP
sC
SCS
SDL
SEM
SNR
SRS

Adjacent Channel Leakage Ratio

Adjacent Channel Selectivity

Additional Maximum Power Reduction

Base Station

Bandwidth

Bandwidth Part

Carrier Aggregation

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

Cyclic Prefix-OFDM

Continuous Wave

Dual Connectivity

Discrete Fourier Transform-spread-OFDM
Demodulation Reference Signal

Discontinuous TransmissionE-UTRA Evolved UTRA
Error Vector Magnitude

Frequency Range

Fixed Reference Channel

Global Synchronization Channel Number

In-band Blocking

Inverse Discrete Fourier Transformation
Radiocommunication Sector of the International Telecommunication Union
M easurement bandwidth defined for the protected band
Maximum Output Power

Allowed maximum power reduction

Maximum Sensitivity Degradation

New Radio

NR Absolute Radio Frequency Channel Number
Network Signalling

OFDMA Channel Noise Generator

Out-of-band

Power Management Maximum Power Reduction
Physical Resource Block

Quadrature Amplitude Modulation

Resource Element

Reference Sensitivity

Radio Frequency

Root Mean Square (value)

Reference Signal Receiving PowerRx Receiver

Single Carrier

Subcarrier spacing

Supplementary Downlink

Spectrum Emission Mask

Signal-to-Noise Ratio

Sounding Reference SymbolSUL  Supplementary uplink
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SS Synchronization Symbol
TAE Time Alignment Error
TX Transmitter

UL-MIMO Uplink Multiple Antenna transmission

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 requirements. 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) Inthis specification the Minimum Reguirements are specified as general requirements and additional reguirements.
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

4.3 Specification suffix information
Unless stated otherwise the following suffixes are used for indicating at 2™ level subclause, shown in Table 4.3-1.

Table 4.3-1: Definition of suffixes

Clause suffix Variant
None Single Carrier
A Carrier Aggregation (CA)
B Dual-Connectivity (DC)
C Supplement Uplink (SUL)
D UL MIMO

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

A terminal which supports more than one feature in clauses 5, 6 and 7 shall meet al 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
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time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier
accordingly.

5 Operating bands and channel arrangement

5.1 General

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

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

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges
(FR). The frequency rangesin 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 450 MHz — 6000 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.
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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_nigh FpL_low — FbL_high
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
n20 832 MHz — 862 MHz 791 MHz — 821 MHz FDD
n25 1850 MHz — 1915 MHz 1930 MHz — 1995 MHz FDD
n28 703 MHz — 748 MHz 758 MHz — 803 MHz FDD
n34 2010 MHz — 2025 MHz 2010 MHz — 2025 MHz TDD
n38 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
n50 1432 MHz — 1517 MHz 1432 MHz — 1517 MHz TDD?!
n51 1427 MHz — 1432 MHz 1427 MHz — 1432 MHz TDD
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
ng84 1920 MHz — 1980 MHz N/A SUL
n86 1710 MHz — 1780MHz N/A SUL
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.

5.2A Operating bands for CA
5.2A.1Intra-band CA

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

where all operating bands are within FR1.

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

NR Band
NR CA Band (Table 5.2-1)
CA_n77 n77
CA _n78 n78
CA_n79 n79

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, where all

operating bands are within FR1.
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Table 5.2A.2-1: Inter-band CA operating bands involving FR1 (two bands)

NR Band

NR CA Band (Table 5.2-1)
CA n3A-n77A n3, n77
CA n3A-n78A n3, n78
CA n3A-n79A n3, n79
CA n8A-n75A n8, n75
CA n8-n78A n8, n78
CA n8A-n79A n8, n79
CA n28A-n75A? n28, n75
CA n28A n78A n28, n78
CA n41A-n78A n4l, n78
CA n75A-n78Al! n75, n78
CA n77A-n79A n77,n79
CA n78A-n79A n78, n79

NOTE 2:

Rx/Tx capability.

NOTE 1: Applicable for UE supporting inter-band carrier
aggregation with mandatory simultaneous

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.

5.2B Operating bands for DC

5.2B.1 General

NR dua connectivity is designed to operate in the operating bands defined in Table 5.2B-1, where all operating bands

are within FR1.

Table 5.2B-1: Inter-band DC operating bands involving FR1 (two bands)

NR DC Band

NR Band
(Table 5.2-1)

NOTE:

capability.

Applicable for UE supporting inter-band dual
connectivity with mandatory simultaneous Rx/Tx

5.2C Operating band combination for SUL

NR operation is designed to operate in the operating band combination defined in Table 5.2C-1, where all operating

bands are within FR1.
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Table 5.2C-1: Operating band combination for SUL in FR1

NR Band combination NR Band
for SUL (Table 5.2-1)
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
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
Ous.
NOTE 2: For UE supporting SUL band combination
simultaneous Rx/Tx capability is mandatory.

5.3 UE channel bandwidth
5.3.1 General

The UE channel bandwidth supports asingle NR RF carrier in the uplink or downlink at the UE. FromaBS
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 all ocates 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.

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

20 25 40 60 80 100

(iﬁf) 5MHz | 10MHz | 15MHz MHz MHz 30 MHz MHz 50MHz MHz MHz 90 MHz MHz
Nrs NRrs NRrs NRrs NRrs Nrs Nrs NRrs NRrs NRrs Nrs NRrs

15 25 52 79 106 133 160 216 270 N/A N/A N/A N/A
30 11 24 38 51 65 78 106 133 162 217 245 273
60 N/A 11 18 24 31 38 51 65 79 107 121 135

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)

(ﬁﬁ% sMHz [ 10 | 1S | 20 | 25 laomHz (20 | somHz | 80 | 80MHz | 90 MHz | 100 MHz
15 | 2425 | 312.5 | 3825 | 4525 | 5225 | 592.5 | 5525 | 6925 | N/A | N/A | NIA NIA
30 | 505 | 665 | 645 | 805 | 785 | 945 | 905 | 1045 | 825 | 925 | 885 845
60 | N/A | 1010 | 990 | 1330 | 1310 | 1290 | 1610 | 1570 | 1530 | 1450 | 1410 | 1370
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NOTE:  The minimum guardbands have been calculated using the following equation: (CHBW x 1000 (kHz) - RB
value x SCSx 12) / 2 - SCS/2, where RB values 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.

.-~ 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.

Figure 5.3.3-3 Guard band definition when transmitting multiple numerologies

NOTE: Figure5.3.3-3is not intended to imply the size of any guard between the two numerologies. Inter-
numerology guard band within the carrier isimplementation dependent.

5.3.4 RB alignment with different numerologies

For each numerology, its common resource blocks are specified in Section 4.4.4.3 in [9], and the starting point of its
transmission bandwidth configuration on the common resource block grid for a given channel bandwidth isindicated by
an offset to “Reference point A” in the unit of the numerology. The indicated transmission bandwidth configuration
must fulfil the minimum guardband regquirement specified in Section 5.3.3.
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5.3.5 UE channel bandwidth per operating band
The requirements 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
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NR band / SCS / UE Channel bandwidth
NR SCs 5 1012 152 20? 252 30 40 50 60 80 920 100
Band kHz | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
15 Yes Yes Yes Yes
nl 30 Yes Yes Yes
60 Yes Yes Yes
15 Yes Yes Yes Yes
n2 30 Yes Yes Yes
60 Yes Yes Yes
n3 15 Yes Yes Yes Yes Yes Yes
30 Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes
n5 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n7 15 Yes Yes Yes Yes
30 Yes Yes Yes
60 Yes Yes Yes
n8 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
nl2 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
30 Yes Yes Yes
60 Yes Yes Yes
n28 15 Yes Yes Yes Yes
30 Yes Yes Yes
60
n34 15 Yes Yes Yes
30 Yes Yes
60 Yes Yes
n38 15 Yes Yes Yes Yes
30 Yes Yes Yes
60 Yes Yes Yes
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
30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes Yes
n50 30 Yes Yes Yes Yes Yes Yes Yes®
60 Yes Yes Yes Yes Yes Yes Yes®
n51 15 Yes
30
60
n66 15 Yes Yes Yes Yes Yes
30 Yes Yes Yes Yes
60 Yes Yes Yes Yes
n70 15 Yes Yes Yes Yes® | Yes®
30 Yes Yes Yes® | Yes®
60 Yes Yes Yes® | Yesd
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NR band / SCS / UE Channel bandwidth
NR SCs 5 1012 152 20? 252 30 40 50 60 80 920 100
Band kHz | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
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
30 Yes Yes Yes
60 Yes Yes Yes
n76 15 Yes
30
60
15 Yes Yes Yes Yes Yes
n77 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes
n79 30 Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes Yes
n80 30 Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes
n81 30 Yes Yes Yes
60
15 Yes Yes Yes Yes
n82 30 Yes Yes Yes
60
15 Yes Yes Yes Yes
n83 30 Yes Yes Yes
60
15 Yes Yes Yes Yes
n84 30 Yes Yes Yes
60 Yes Yes Yes
15 Yes Yes Yes Yes Yes
n86 30 Yes Yes Yes Yes
60 Yes Yes Yes Yes
NOTE 1: 90% spectrum utilization may not be achieved for 30kHz SCS.
NOTE 2: 90% spectrum utilization may not be achieved for 60kHz SCS.
NOTE 3: This UE channel bandwidth is applicable only to downlink.

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 default 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
NR Band bandwidths for UL bandwidths for DL
(MHz) (MHz)
5,10 20, 40
neé 20 40
5 10, 15
n7o 5,10, 15 20, 25

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

5.3A.1 General

NR Band Channel Channel
bandwidths for UL bandwidths for DL
(MHz) (MHz)
n50 60 80
5.3A UE channel bandwidth for CA
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 subclause 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.

Aggregated UE Channel Bandwidth, BWchannei_ca [MHZ]

Y
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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
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BW channe_ca = Fedgeigh - Fedgelow (MHZ).

The lower bandwidth edge Fedge, iow and the upper bandwidth edge Fedge 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

Fotsetjow = (Nrgjow* 12 + 1)* SCSon/2 + BWes (MH2)
Fottset,high = (NRrB high* 12 - 1)* SCShign/2 + BWgs (MHZ)
BWgg = max(BWag channel())

BWg,channel(k) 1S the minimum guard band defined in sub-clause 5.3.3 of carrier k, while Nrg,jow and Nge high &re the
transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest assigned component
carrier, respectively.

For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see
Figure 5.3A.3-2.

Sub-block Bandwidth, BWchannel block « [MHZ] Sub-block Bandwidth, BWchannel block n+1 [MHZ]
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__ ~ i
Sub block n Sub block n+1

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,block,low = Foffset,block, low.
The upper sub-block edge of the Sub-block Bandwidth is defined as
Fedge block high = Fc block high + Foffset,block,high.
The Sub-block Bandwidth, BW channe piock, 1S defined as follows:
BW chamnel block = Fedgeblock high - Fedge block,jow (M HZ)

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

Fottsetbiockjow = (NRBjow* 12 + 1)* SCSon/2 + BWag jow (MHZ)

Fotsetblock high = (NRrB high* 12 - 1)* SCShigh/2 + BWap higr(MHZz)
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where Ngs jow and Nrg nigh are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and
highest assigned component carrier within a sub-block, respectively. BWeg jow, BWag high are the minimum guard band
defined in sub-clause 5.3.3 for the lowest and highest assigned component carrier respectively

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

Wgap = Fedge,block n+1,low - Fedge,block n,high (M HZ)
5.3A.4 RB alignment with different numerologies for CA
5.3A.5 UE channel bandwidth per operating band for CA

The requirements 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
acarrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each
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 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: CA bandwidth classes

NR CA bandwidth class Aggregated channel bandwidth Number of contiguous Fallback group
CC
A BWChanneI_CAS BWChanneI,max 1
B 20 MHz = BWchannel_ca = 50 MHz 2
C 100 MHz < BWchannel_ca < 2 X 2 1
BWChanneI,max
200 MHz < BWchannel_ca < 3 X 3
BW channel,max
E 300 MHz < BWchannel_ca < 4 X 4

BWChanneI,max

50 MHz < BWchannel_ca < 100 MHz
100 MHz < BWchannel_ca < 150 MHz
150 MHz < BW(channel_ca £ 200 MHz
200 MHz < BWchannel_ca < 250 MHz
250 MHz < BWchannel_ca = 300 MHz
300 MHz < BWchannel_ca £ 350 MHz
350 MHz < BWchannel_ca £ 400 MHz 8

N0~ WN

rX|«|—[T|O|m

NOTE:  BWchannel, max iS maximum channel bandwidth supported among all bands in a release

5.4 Channel arrangement
5.4.1 Channel spacing

5.4.1.1 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 spaC| ng= (BWChanneI(l) + BWChannd(z))/z
- For NR operating bands with 15 kHz channel raster,

Nominal Channel spacing = (BWchanei(1) + BWchannel(2))/2+{ -5kHz, OkHz, 5kHz}
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where BW channei(y 8nd BW channel(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.

5.4.2 Channel raster
5.4.2.1 NR-ARFCN and channel raster

The global frequency channel raster defines a set of RF reference frequencies Free. 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 all 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.ofts and Nrer-ofts are given in table 5.4.2.1-1 and
Ngrer isthe NR-ARFCN.

Frer = Frer-ofts + AFcioba (Nrer — NRrer-offs)

Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster

Frequency range (MHz) | AFgioba (kHZ) Frer-otts (MHZz) NRer-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 AFRaster, which may be equal to or larger than AFgioba.

For SUL bands and Bands n1, n2, n3, n5, n7, n8, n20, n28, n66 and n71 defined in Table 5.2-1.

Frer snift = Frer + Ashift, Asi=0OkHz or 7.5kHz.
where Aqit is signalled by the network in higher layer parameter frequencyShift7p5khz [7].

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

5.4.2.2 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

Ngz mod2=0 Ngz mod2=1
Resource element index K 0 6
Physical resource block number Nprg Nee Neg
Nerp = 2 Nerp = 2

K, Norg, Nrg areasdefined in TS 38.211[6].

5.4.2.3 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 subclause 5.4.2.2.
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For NR operating bands with 100 kHz channel raster, AFraser = 20 X AFgiona. 1N 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, Wherel ¢ {3,6}. Every It
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 AFgiona, 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 AFgraser, the higher AFraser @ppliesto channels using only the SCS that equal s the higher

AFRaster.

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
ni2 100 139800 — <20> — 143200 145800 — <20> — 149200
n20 100 166400 — <20> — 172400 158200 — <20> — 164200
n25 100 370000 — <20> — 383000 386000 — <20> — 399000
n28 100 140600 — <20> — 149600 151600 — <20> — 160600
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
nal 15 499200 — <3> — 537999 499200 — <3> — 537999
30 499200 — <6> — 537996 499200 — <6> — 537996
n50 100 286400 — <20> — 303400 286400 — <20> — 303400
n51 100 285400 — <20> — 286400 285400 — <20> — 286400
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
n77 30 620000 — <2> — 680000 620000 — <2> — 680000
n78 15 620000 — <1> — 653333 620000 — <1> — 653333
n78 30 620000 — <2> — 653332 620000 — <2> — 653332
n79 15 693334 — <1> — 733333 693334 — <1> — 733333
n79 30 693334 — <2> — 733332 693334 — <2> — 733332
n80 100 342000 — <20> — 357000 N/A
n8l 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

5.4.3 Synchronization raster

5.4.3.1 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.
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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 al the frequency ranges are
inTable 5.4.3.1-1.

The resource element corresponding to the SS block reference fregeuncy SSrer is given in subclause 5.4.3.2. The
synchronization raster and the subcarrier spacing of the synchronization block is defined separately for each band.

Table 5.4.3.1-1: GSCN parameters for the global frequency raster

Frequency range SS Block frequency position SSrer GSCN Range of GSCN
N * 1200kHz + M * 50 kHz,
0 — 3000 MHz N=1:2499, M ¢ {1,3,5} (Note 1) 3N + (M-3)/2 2 -7498
3000-24250 MHz 3000 MHz + N * 1.44 MHz 7499 + N 7499 — 22955

N = 0:14756

NOTE 1: The default value for operating bands with SCS spaced channel raster 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
Table 5.4.3.2-1. The mapping depends on the total number of RBs that are allocated in the channel and applies to both
UL and DL.

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

Resource element index K 0
Physical resource block number npgg of the SS block Npee =10

K, nprg ,are asdefined in TS 38.211[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

NR Operating Band SS Block SCS SS Block pattern? (Firsia:gtigliiﬂ Last)
nl 15kHz Case A 5279 — <1>-5419
n2 15kHz Case A 4829 — <1> — 4969
n3 15kHz Case A 4517 — <1> — 4693
n5 15kHz Case A 2177 —<1>-2230

30kHz Case B 2183 —<1>-—2224
n7 15kHz Case A 6554 — <1>—-6718
n8 15kHz Case A 2318 — <1> - 2395
ni2 15kHz Case A 1828 - <1>- 1858
n20 15kHz Case A 1982 — <1> — 2047
n25 15 kHz Case A 4829 — <1>—-4981
n28 15kHz Case A 1901 — <1> - 2002
n34 15kHz Case A 5030 — <1> — 5056
n38 15kHz Case A 6431 — <1>— 6544
n39 15kHz Case A 4706 — <1> — 4795
n40 15kHz Case A 5756 — <1>-5995
n4l 15kHz Case A 6246 — <3>—-6717

30 kHz Case C 6252 — <3> - 6714
n50 15kHz Case A 3584 — <1>— 3787
n51 15kHz Case A 3572 —<1>-3574
n66 15kHz Case A 5279 — <1>-5494

30kHz Case B 5285 — <1>-5488
n70 15kHz Case A 4993 — <1> — 5044
n71 15kHz Case A 1547 — <1>— 1624
n74 15kHz Case A [3692 — <1>—3790]
n75 15kHz Case A 3584 — <1>-— 3787
n76 15kHz Case A 3572 —<1>-3574
n77 30kHz Case C 7711 — <1>—8329
n78 30kHz Case C 7711 — <1> - 8051
n79 30kHz Case C 8480 — <16> — 8880

NOTE 1: SS Block pattern is defined in section 4.1in TS 38.213 [8]

5.4.4 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: Default 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
n20 -41 MHz
n25 80 MHz
n28 55 MHz
n66 400 MHz
n70 295,300 MHz
n71 -46 MHz
n74 48 MHz
NOTE 1: Default TX-RX carrier centre frequency separation.
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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 100 kHz channel raster:

BWChanneI @) + BWChanneI 2 — 2 GBChanneI @~ GBChanneI (2)‘
0.6

Nominal channel spacing ={ ‘0.3[M Hz]

For NR operating bands with 15 kHz channel raster:

BWChanneI () + BWChanne! (2) — 2 GBChanne! o~ GBChanne! (2)‘
0.015* 2"t

Nominal channel spacing ={ 10.015* 2" [MHZz]

with
n=max( ty, 4,)

where BW channei(y 8d BWchanne(2) are the channel bandwidths of the two respective NR component carriers according
to Table 5.3.2-1 with values in MHz. and the GBchannei) 1S the minimum guard band defined in sub-clause 5.3.3, while
M1 and W2 are the subcarrier spacing configurations of the component carriers as defined 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 subclause.

5.4A.2 Channel raster for CA
For inter-band carrier aggregation, the channel raster requirementsin subclause 5.4.2 apply for each operating band.

5.4A.3 Synchronization raster for CA

For inter-band carrier aggregation, the synchronization raster requirements in subclause 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 requirements in subclause 5.4.4 apply for each
operating band.
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Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band

contiguous CA

E-UTRA CA configuration / Bandwidth combination set

Component carriers in order of increasing carrier frequency

Uplink Channel Channel Channel Channel Aggregat .
Cor'l\'ﬁF;SrAaﬂo CA b;zwigf:]s bandwidth | bandwidth | bandwidth | bandwidth ed c%?nntﬂw;?itgn
configur - s for s for s for s for bandwidt
n . for carrier X - . - set
ations (MHz) carrier carrier carrier carrier h (MHz)
(MHz) (MHz) (MHz) (MHz)
50 60 110
60 60 120
50 80 130
CA_n77C 60 80 140
CA n78C 50 100 150
CA_n79C 60 100
160
80 80
80 100 180
100 100 200
50 60 100 210
60 60 100 220
50 80 100 230
60 80 100 240
CA_n77D, 50 100 100 250
CA_n78D,
CA_n79D 80 80 100 260 0
80 90 100 270
80 100 100 280
90 100 100 290
100 100 100 300
50 60 100 100 310
60 60 100 100 320
50 80 100 100 330
60 80 100 100 340
CA_n77E, 50 100 100 100 350
CA _n78E,
CA_Nn79E 80 80 100 100 360
80 90 100 100 370
80 100 100 100 380
90 100 100 100 390
100 100 100 100 400
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Table 5.5A.1-2: NR CA configurations and bandwidth combination sets defined for intra-band

contiguous CA for fallback group 2

E-UTRA CA configuration / Bandwidth combination set
Component carriers in order of increasing
NR CA U%Tk Channel caglhernf;ethuency Channel aggregated Bandwidth
configurati ; anne anne anne bandwidth combination
configura | bandwidths | bandwidths | bandwidths for
on . - - (MHz]) set
tions for carrier for carrier the other
(MHz) (MHz) carrier (MHz
40 20 60
CA _n77F, 50 20 /0
CA_n78F, 40 40 80
CA_n79F 40 50 20
50 50 100
40 20 50 110
CA_n77G, 50 20 50 120
CA_n78G, 40 40 50 130
CA_NTIG 40 50 50 140
50 50 50 150
40 20 50x2 160
CA_n77H, 50 20 50x2 170
CA_n78H, 40 40 50x2 180
CA_N79H 40 50 50%2 190
50 50 50x2 200
40 20 50x3 210
CA_n77, 50 20 50x3 220
CA _n78l, 40 40 50x3 230 0
CA_Nn73l 40 50 50x3 240
50 50 50x3 250
40 20 50x4 260
CA_n77J, 50 20 50x4 270
CA _n78J, 40 40 50x4 280
CA_N79) 40 50 50x4 290
50 50 50x4 300
40 20 50x5 310
CA_n77K, 50 20 50x5 320
CA_n78K, 40 40 50x5 330
CA_NTIK 40 50 50%5 340
50 50 50x5 350
40 20 50x6 360
CA_n77L, 50 20 50x6 370
CA _n78L, 40 40 50x6 380
CA_N7oL 40 50 50%6 390
50 50 50x6 400
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5.5A.2 Configurations for intra-band non-contiguous CA

Detailed structure of the subclauseis TBD.
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5.5A.3 Configurations for inter-band CA

Table 5.5A.3-1: NR CA configurations and bandwith combinations sets defined for inter-band CA (two
bands)
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Uplink SCS Banc
:ﬂﬁf%ﬁr CofﬁAg , E';‘; (k;*z 5 | 10 | 15 | 20 | 25 30 | 40 | 50 | 60 | 80 | 90 | 100 ‘é"(;ﬂ:{
. . MHz | MHz | MHz | MHz MHz MHz MHz MHz MHz | MHz | MHz | MHz | . .
ation ation d inatic
n sef
15 Yes Yes Yes Yes Yes Yes
n3 30 Yes Yes Yes Yes Yes
CA_n3A- ) 60 Yes | Yes | Yes Yes Yes 0
n77A 15 Yes Yes Yes Yes Yes
n77 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes Yes
n3 30 Yes Yes Yes Yes Yes
A n3A- | CA n3A- 60 Yes | Yes | Yes Yes Yes 0
n78A n78A 15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes Yes
n3 30 Yes Yes Yes Yes Yes
ZA_n3A- ) 60 Yes | Yes | Yes Yes Yes 0
n79A 15 Yes Yes Yes Yes Yes
n79 30 Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes
n8 30 Yes Yes Yes
CA_n8A- ) 60 0
n75A 15 Yes Yes Yes Yes
n75 30 Yes Yes Yes
60 Yes Yes Yes
15 Yes Yes Yes Yes
n8 30 Yes Yes Yes
A _n8A- | CA n8A- 60 0
n78A n78A 15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes
n8 30 Yes Yes Yes
ZA_n8A- i 60 0
n79A 15 Yes Yes Yes Yes Yes
n79 30 Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes
N28 30 Yes Yes Yes
>A _n28A ) 60 0
-n75A 15 Yes Yes Yes Yes
n75 30 Yes Yes Yes
60 Yes Yes Yes
15 Yes Yes Yes Yes
n28 30 Yes Yes Yes
>A_n28A ) 60 0
-n78A 15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
n4l 30 Yes Yes Yes Yes Yes Yes Yes Yes
cA_n4l1A ) 60 Yes | Yes | Yes Yes Yes Yes | Yes Yes 0
-n78A 15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes
n75 30 Yes Yes Yes
A _n75A ) 60 Yes Yes Yes 0
-n78A 15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
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n76 15 Yes
CA 30
n76A- - 60 0
n78A 15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
n77 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
A _n77A 60 Yes | Yes | Yes Yes Yes Yes | Yes | Yes | Yes 0
-n79A ) 15 Yes Yes
n79 30 Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes
“A_NTBA - n78 15 Yes | Yes | Yes Yes Yes 0
-n79A
5.5B Configurations for DC
5.5C Configurations for SUL
Table 5.5C-1: Supported channel bandwidths per SUL band combination
Con?il;trati \R Band Sgg;f{;'ger 5 | 10 | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 80 | 90 | 100
on (kHz) MHz | MHz | MHz | MHz MHz MHz MHz MHz MHz MHz | MHz | MHz
15 Yes Yes Yes Yes Yes
SUL_n78A- n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n80A 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n80 15 Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
SUL_n78A- n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n81A 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n81 15 Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
SUL_n78A- n78 30 Yes | Yes Yes Yes Yes Yes Yes Yes Yes
n82A 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n82 15 Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
SUL_n78A- n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n83A 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n83 15 Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
SUL_n78A- n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n84A 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n84 15 Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
SUL_n78A- n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n86A 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
n86 15 Yes Yes Yes Yes
15 Yes Yes
SUL_n79A- n79 30 Yes Yes Yes Yes Yes
n80A 60 Yes Yes Yes Yes Yes
n80 15 Yes Yes Yes Yes Yes Yes
15 Yes Yes
SUL_n79A- n79 30 Yes Yes Yes Yes Yes
n81A 60 Yes Yes Yes Yes Yes
n81 15 Yes Yes Yes Yes
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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, areference antennawith again of 0 dBi is assumed.

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).

Table 6.2.1-1: UE Power Class

NR Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB)
nil 23 +2
n2 23 +23
n3 23 +23
n5 23 +2
n7 23 +28
n8 23 +28
nl2 23 +23
n20 23 +23
n25 23 +2
n28 23 +2/-25
n34 23 +2
n38 23 +2
n39 23 +2
n40 23 +2
n41 26 +2/-38 23 +28
n50 23 +2
n51 23 +2
n66 23 +2
n70 23 +2
n71 23 +2/-25
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 +2
n81 23 +2
n82 23 +2
n83 23 +2/-25
n84 23 +2
n86 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 (Figure 5.3.3-1) confined within FuL_iow
and FuL_ow + 4 MHz or FuL_nhigh — 4 MHz and FuL_nigh, the maximum output
power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

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 maxUplinkDutyCycleis 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 is not absent and the percentage of uplink symbols transmitted in
acertain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331 (The exact evaluation period is
no less than one radio frame); or

- [may] apply all requirements for the default power class to the supported power class and set the configured
transmitted power as specified in sub-clause 6.2.4;

- if thelE P-Max asdefined in TS 38.331 [7] is not provided; or

- ifthelE 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 all requirements for the default power class to the supported power class and set the configured
transmitted power as specified in sub-clause 6.2.4;

- else(i.ethelE P-Max asdefined in TS 38.331 [7] is provided and set to the higher value than the maximum output
power of the default power class and the percentage of uplink symbols transmitted in a certain evaluation period isless
than or equal to maxUplinkDutyCycle as defined in TS 38.331; or the |E P-Max as defined in TS 38.331 [7] is provided
and set to the higher value than the maximum output power of the default power class and the percentage of uplink
symbols transmitted in a certain evaluation period is less than or equal to 50% when maxUplinkDutyCycle is absent.
(The exact evaluation period is no less than one radio frame):

- shall apply all requirements for the supported power class and set the configured transmitted power class as
specified in sub-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[2] and 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-
2 and Table 6.2.2-1, respectively for channel bandwidths that meets both following criteria:

Channel bandwidth < 100MHz.
Relative channel bandwidth < 4% for TDD bands and < 3% for FDD bands
Where relative channel bandwith = 2*BW channe / (FuL_tow + FuL_nigh)

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-OFDM PI/2 BPSK <3.5! <1.2% <0.2!
0.52 0.52 02
DFT-s-OFDM QPSK <1 0
DFT-s-OFDM 16 QAM <2 <1
DFT-s-OFDM 64 QAM <25
DFT-s-OFDM 256 QAM 4.5
CP-OFDM QPSK <3 <15
CP-OFDM 16 QAM <3 <2
CP-OFDM 64 QAM <35
CP-OFDM 256 QAM <6.5

NOTE 1: Applicable for UE operating in TDD mode with PI/2 PBSK modulation and if the IE [P-Boost-BPSK] is set to 1 and 40%
or less slots in radio frame are used for UL transmission for bands n40, n77, n78 and n79.

NOTE 2: Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n77, n78 and n79 and if the IE [P-
Boost-BPSK] is set to 0 and if more than 40% of slots in radio frame are used for UL transmission for bands n40, 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
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DFT-s-OFDM PI/2 BPSK =35 0.5 0
DFT-s-OFDM QPSK =35 <1 0
DFT-s-OFDM 16 QAM =35 <2 <1

DFT-s-OFDM 64 QAM =35 25
DFT-s-OFDM 256 QAM 4.5
CP-OFDM QPSK =35 <3 =15
CP-OFDM 16 QAM =35 <3 <2
CP-OFDM 64 QAM =35
CP-OFDM 256 QAM £6.5

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

Nrsis 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 all 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 alocation is one for which the RB’ s are alocated at the lowermost or uppermost edge of the channel with
LCRB<2RB's.

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 adllocation satisfies following conditionsiit is considered as almost contiguous allocation
Nrs_gao / (Nre _aloc + Nre_gap ) < 0.25

and Nre_aloc + Nre_gapiSlarger than 106, 51 or 24 RBsfor 15 kHz, 30 kHz or 60 kHz respectively where Nrg_gzp IS
number of unallocated RBs between allocated RBs and Nre _aioc iS humber of allocated RBs. For these almost
contiguous signals in power class 3, the allowed maximum power reduction defined in Table 6.2.2-1 is increased by

CEIL( 10 l0g10(1 + Nre_gap/ Nre_alioc), 0.5) dB.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.4 apply.

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 a frequency band number of the applicable
operating band [in the field frequencyBandList] and an associated value in the field additional SpectrumEmission.
Throughout this specification, the notion of indication or signalling of an NS val ue refers to the corresponding
indication of afrequency band [in the field frequencyBandList] and an associated val ue 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, an A-MPR of 0 dB shall be used.

Table 6.2.3-1 specifies for UE Power Class 3 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 between network
signalling labels and the additional SpectrumEmission |E defined in TS 38.331 [7] is specified in Table 6.2.3-1A. Unless
otherwise stated, the allowed A-MPR isin addition to the allowed MPR specified in subclause 6.2.2.
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Table 6.2.3-1: Additional maximum power reduction (A-MPR)

Network Requirements NR Band Channel Resources A-MPR Value of
Signalling (subclause) bandwidth | Blocks (Nrs) (dB) additionalSpectrum
label (MHz) Emission
NS_01 N/A 1
n2, n25, n66, Table 3
NS_03 6.5.2.3.3 n70 6.2.3.7-1
6.5.2.3.3,
NS_03U 652492 n2, n25, n66 FFS
10, 15, 20, Subclause 4
NS_04 6.5.2.3.1 n41 40, 50, 60 6.2.3.2
80, 100
5, 10, 15, Subclause
NS_05 6.5.3.3.4 ni, n84 20° 6.2.3.4
6.5.3.3.4, 5, 10, 15, FFS
NS_05U 6.5242 nl, n84 20
NS_06 6.5.2.3.4 n12 5,10,15 5.3.5 N/A 2
NS_08 6.5.3.3.5 ng, n81 5,10, 15 S‘ébglg‘“ese NS_08
6.5.3.3.5,
NS_08U 65249 n8, n81 5,10, 15 FFS NS_08U
15, 20 Table 6.2.3.3- Table NS_xx
NS_10 n20, n82 1 6.2.3.3-1
NS_17 6.5.3.3.2 n28, n83 5,10 Table 5.3.2-1 [1]34
5 22 s24
NS_18 6.5.3.3.3 n28, n83
B 10, 15, 20 21 <54
NS_35 6.523.1 n71 5 136 5| Table 5.3.2-1 N/A 2
10, 15 Table 6.2.3.8- Table
NS_37 6.5.3.3.6 n74(NOTE®) 1 6.2.38-1 1
5, 10, 15, Table 6.2.3.9- Table
NS_38 6.5.3.3.7 n74 20 1 6.239-1 2
Table Table
NS_39 6.5.3.3.8 n74 10, 15, 20 6.2.310-1 6.2.310-1 3
Table
NS_40 6.5.2.3.7 n51 5 6.2.3.5-1
> 10,15, Table
NS_41 6.5.2.3.6 n50 20, 40, 50,
60 6.2.3.11-1
5, 10,15, Table
NS_42 6.5.2.3.7 n50 20, 40, 50,
60 6.2.3.12-1
nl, n2, n3, n5,
n8, n20, n25, Table
NS_100 6.5.2.4.2 n66, n80, n81, 6.2.3-2
n82, n84, -
NOTE 1
NOTE 1: This NS can be signalled for NR bands that have UTRA services deployed
NOTE 2: The total maximum output power reduction for NS_17 and NS_18 is obtained by taking the maximum value
of MPR + A-MPR specified in Table 6.2.3-1 and Table 6.2.4-1 in TS 36.101 and A-MPR specified in Table
6.2.3-1.
NOTE 3: The A-MPR is 0dB for inner RB allocations for DFT-s-OFDM PI/2 BPSK and QPSK.
NOTE 4: The A-MPR for CP-OFDM shall also add the corresponding MPR specified in Table 6.2.2-1.
NOTE 5: No A-MPR is applied for 5MHz CBW where the lower channel edge is 21930MHz,10MHz CBW where the
lower channel edge is 21950MHz and 15MHz CBW where the lower channel edge is 21955MHz.
NOTE 6: Applicable when the NR carrier is within 1447.9 — 1462.9 MHz
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Table 6.2.3-1A: Mapping of Network Signaling label

NR band Value of additionalSpectrumEmission
0 1 2 3 4 5 6 7
nl NS_01 NS_100 NS_05 NS_05U
n2 NS 01 NS_100 NS_03 NS 03U
n3 NS_01 NS_100
ns NS 01 NS_100
n7 NS_01
n8 NS 01 NS_100 NS_08 NS_08U
niz NS_01 NS_06
n20 NS 01 NS_100 NS_10
n25 NS_01 NS_100 NS_03 NS_03U
n28 NS 01 NS 17 NS_18
n34 NS_01
n38 NS 01
n39 NS_01
n40 NS 01 NS_40
n4l NS_01 NS_04
ns1 NS 01
n66 NS_01 NS_100 NS_03 NS_03U
n70 NS 01 NS 03
n7i1 NS_01 NS_35
n7s NS 01
n7e NS_01
nr7 NS 01
n7g NS_01
n79 NS_01
ngo NS 01 NS_100
n8l1 NS 01 NS_100 NS_08 NS 08U
ng2 NS_01 NS_100 NS_10
n83 NS 01 NS 17 NS_18
ng4 NS_01 NS_100 NS_05 NS_05U
n86 NS 01
NOTE: additionalSpectrumEmission corresponds to an information element of the same name defined in sub-clause 6.3.2

of TS 38.331 [7].
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Table 6.2.3-2: A-MPR for UTRA protections

Modulation __A-MPR _
Outer RB allocations Inner RB allocations

DFT-s-OFDM PI/2 BPSK <15 0
DFT-s-OFDM QPSK <1 0
DFT-s-OFDM 16 QAM <0.5 0
DFT-s-OFDM 64 QAM <0.5 0
DFT-s-OFDM 256 QAM 0 0
CP-OFDM QPSK <1 0
CP-OFDM 16 QAM <1 0
CP-OFDM 64 QAM <0.5 0
CP-OFDM 256 QAM 0 0

NOTE 1: A-MPR defined in this Table is additive to MPR defined in Table 6.2.2-1

NOTE 2: Outer and inner allocations are defined in clause 6.2.2

6.2.3.2 A-MPR for NS_04

If aUE is configured for n41 on the uplink and it receives IE NS_04 the allowed maximum power reduction applied to
tranmissions on n41 is defined as follows. For NS _04, A-MPR is not added to MPR. Also, when NS _04 is signalled,
MPR shall be set to zero in the Pcuwax equations to avoid double-counting MPR.

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

if RBstart < fstart,mx, v / (125CS) and Lcrs < AWax, ivs / (125CS) and Fc - BWhannel/ 2 < Fu_iow + of f set | vs,
t hen

the AMPR is defined according to Table 6.2.3.2-2 PC3_A2 for Power Oass 3 and PC2 A4 for Power
C ass 2,
el se,
if RBstart < Lore/ 2 + Astart / (12:SCS) and Lcre £ AWax,regrowh / (12-SCS) and Fc - BWhamnel/ 2 < Fu_iow +
OffSetregromh,
t hen

the AAMPR is defined according to Table 6.2.3.2-2 PC3_Al for Power Cass 3 and PC2 A3 for Power
G ass 2,
el se

A-MPR = 0 dB and apply MPR

With the parameters defined in Table 6.2.3.2-1.
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Table 6.2.3.2-1: Parameters for region edges and frequency offsets

Parameter

Symbol

Value

OFDM

DFT-S-OFDM

Related condition

Max allocation start in

fstart,max,IMD3

0.33 BWchannel

RBstart < fstart,max,Mp3 / (12SCS)

IMD3 region
Max aIIocarté%riloErB]W in IMD3 AW max,IMD3 4 MHz Lcre £ AWmax,ivmp3 / (12SCS)
Max freq'rggisoer: for IMD3 Offsetmax,lMDS BW channel - 6MHZz

Freg. offset required to

avoid A-MPR in IMD3 offsetivbs offsetmax,iMp3 Fc - BWchannel/2 2 FuL_jow + Offsetivbs
region
Right edﬁe‘zgﬂregm‘“’th Astart 0.08 BWname RBotart < Lera/2 + Asiart / (12SCS)

Max allocation BW in

Lcre < Min(Lcre,Max, AW max regrowth /

regrowth region AWmax,regrowth 100 MHz (1ZSCS))
Freg. offset required to Max (10 MHz, Max(g14051\/le,
avoid A-MPR in regrowth Offsetregrowth 0.25* BWchannel BWCh I Fc - BWchannel/2 2 FuL tow + Offsetregrowth
H annel
region MHz) MHz)
Table 6.2.3.2-2: . MPR’ (dB)
A-MPR' Modulation
valuesAccess PC3_Al PC3_A2 PC2_A3 PC2_A4
pi/2-BPSK 3.5 3.5 35 [5.5]
QPSK 4.5 [6]
DFT-S-OFDM 16-QAM [6]
64-QAM 4.5 5 [6.5]
256-QAM 4.5 6 6.5 [8]
QPSK 5.5 5.5 6.5 [7.5]
- 5.5 55 6.5 7.5
CP-OFDM 16-QAM 73]
64-QAM 55 5.5 6.5 [7.5]
256-QAM 6.5 8 7.5 [10]
NOTE: The A-MPR’ values in this table apply for both A-MPR relative to 23 dBm for
PC3 and A-MPR relative to 26 dBm for PC2
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6.2.3.3 A-MPR for NS_10
Table 6.2.3.3-1: A-MPR for "NS_10"

bandc\:/\r/]iz?ﬁ ?II\/IHz] Parameters Region A
RBstart [0 —10]
15 Lcrs [RBs] [1-20]
A-MPR [dB] <36
RBstart [0 —15]
20 Lcrs [RBs] [1-20]
A-MPR [dB] <6°

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 total maximum output power reduction for NS_10 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-MPR specified in Table6.2.3.3-1.

NOTE 6: The A-MPR for CP-OFDM shall also add the corresponding MPR specified in Table
6.2.2-1.
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Table 6.2.3.4-1: A-MPR for NS_05

Channel _ Region A Region B Region C
. Carrier Centre
Bandwidth,
MHz Frequency, Fc, MHz A- A- A-
Rbstart LCRB MPR Rbstart LCRB MPR Rbstart LCRB MPR
<1.62MHz | >2.52MHz
SMHz | 192255 Fe<1927.5 | pcic? | o cec? | A3
>1.62MHz/
<1.62 12/SCS <1.08
10MHz 1920 < Fc <1935 | MHz/12/S >0 Al 7f2‘/1g'gsz A7 >/71'27 /‘g\égz MHz/1 | A2
CcS <3.60MHz/ 2/SCS
12/SCS
>4.5MHz/
10MHz 1935 < Fc < 1945 Tosce | A4
>3.24MHz/
12/SCS <1.08
15MHz | 1927.5 < Fc < 1932.5 </‘°i'22/‘é'\égz >0 Al 7?2}2"(';32 A7 >,11‘§',Z“é'§f MHz/1 | A2
<5.40MHz/ 2/SCS
12/SCS
>12.6 | =1.08
15MHz | 19325 < Fc < 19425 ﬁgé“é';z >0 Al MHZ/12/S | MHz/1 | A2
CS 2/SCS
>7.2MHz/
15MHz | 1942.5 < Fc < 1947.5 ysce | AS
>4.86MHz/
12/SCS <1.08
20MHz 1930 < Fc < 1950 </i'§/6$'\égz >0 Al 732%/'(';32 A7 2}142?822";' MHz/1 | A2
<7.20MHz/ 2/SCS
12/SCS
>9.0MHz/
20MHz 1950 < Fc <1960 Loloce | A8

NOTE 1: The A-MPR values are listed in Table 6.2.3.4-1 and 6.2.3.4-2.
NOTE 2: For any undefined region, MPR applies

Table 6.2.3.4-2: A-MPR for modulation and waveform type

. Al A2 A3
Modulation/Waveform Outer/Inner | Outer/Inner | Outer | Inner
DFT-s-OFDM P1/2 BPSK <10 <5 <4 N/A

DFT-s-OFDM QPSK <10 <5 <45 | N/A
DFT-s-OFDM 16 QAM <10 <5 <6 N/A
DFT-s-OFDM 64 QAM <11 <5 <6 N/A
DFT-s-OFDM 256 QAM <13 <5 <7 N/A

CP-OFDM QPSK <10 <5 <75 | 52

CP-OFDM 16 QAM <10 <5 <75 | N/A

CP-OFDM 64 QAM <11 <5 <8 N/A

CP-OFDM 256 QAM <13 N/A <10 | N/A

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
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Table 6.2.3.4-3: A-MPR for modulation and waveform type

Modulation/Waveform Ad AS A6 A7
Quter | Inner | Outer | Inner | Outer | Inner Outer/Inner
DFT-s-OFDM P1/2 BPSK <1 <1 N/A <1 <6
DFT-s-OFDM QPSK N/A <15| N/A | =15 <6
DFT-s-OFDM 16 QAM N/A N/A N/A N/A <6
DFT-s-OFDM 64 QAM N/A N/A N/A N/A <6
DFT-s-OFDM 256 QAM N/A N/A N/A N/A N/A N/A <6
CP-OFDM QPSK <35 <35 | N/A | £35 <6
CP-OFDM 16 QAM <35 <35 | N/A | =35 <6
CP-OFDM 64 QAM N/A N/A <4 N/A <6
CP-OFDM 256 QAM N/A N/A N/A N/A <6
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

Table 6.2.3.4-4 - Table 6.2.3.4-9: Void

6.2.3.5 A-MPR for NS_40
Table 6.2.3.5-1: A-MPR for "NS_40"

Modulation A-MPR
Channel bandwidth (MHz): 5 MHz
Outer RB allocations Inner RB allocations
DFT-s-OFDM QPSK 15.5 12
DFT-s-OFDM 16 QAM 14.5 11
DFT-s-OFDM 64 QAM 14.5 10
DFT-s-OFDM 256 QAM 12.5 7.5
CP-OFDM QPSK 14.5 10
CP-OFDM 16 QAM 14.5 10
CP-OFDM 64 QAM 14 8
CP-OFDM 256 QAM 11 5.5
NOTE 1: The total maximum output power reduction for NS_40 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-MPR specified in Table
6.2.2-1 and Table 6.2.3.5-1.

6.2.3.6 A-MPR for NS_08
Table 6.2.3.6-1: A-MPR for NS_08 for 5 MHz CBW

Modulation _ A-MPR _ Configurations for A-MPR
Outer RB allocations Inner RB allocations (NOTE 3)
DFT-s-OFDM PI/2 BPSK 0 0
DFT-s-OFDM QPSK <2 0 Lcre > 15 for 15kHz SCS
DFT-s-OFDM 16 QAM 0 0
DFT-s-OFDM 64 QAM 0 0
DFT-s-OFDM 256 QAM 0 0
CP-OFDM QPSK <35 0 Lcre > 15 for 15kHz SCS
CP-OFDM 16 QAM <35 0 Lcre > 15 for 15kHz SCS
CP-OFDM 64 QAM 0 0
CP-OFDM 256 QAM 0 0
NOTE 1: The total 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
NOTE 3: When configurations are specified, A-MPR is only applied for the conditions and zero A-MPR is
appied for the rest of RB allocations.
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Table 6.2.3.6-2: A-MPR for NS_08 for 10 MHz CBW

Modulation A-MPR Configurations for A-MPR
Outer RB allocations | Inner RB allocations (NOTE 3)

DFT-s-OFDM P1/2 BPSK <15 0 LCRB > 40 for 15kHz SCS

LCRB > 30 for 15kHz SCS

DFT-s-OFDM QPSK £25 0 LCRB > 15 for 30kHz SCS

LCRB > 40 for 15kHz SCS

DFT-s-OFDM 16 QAM $25 LCRB > 20 for 30kHz SCS

DFT-s-OFDM 64 QAM <25 0 LCRB > 45 for 15kHz SCS

LCRB > 40 for 15kHz SCS
LCRB > 20 for 30kHz SCS
LCRB > 40 for 15kHz SCS

DFT-s-OFDM 256 QAM

CP-OFDM QPSK =4 0 LCRB > 20 for 30kHz SCS

LCRB > 40 for 15kHz SCS

CP-OFDM 16 QAM =4 0 LCRB > 20 for 30kHz SCS

CP-OFDM 64 QAM <7 0 LCRB > 45 for 15kHz SCS
CP-OFDM 256 OAM 0 0

NOTE 1: The total 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

NOTE 3: When configurations are specified, A-MPR is only applied for the conditions and zero A-MPR is
appied for the rest of RB allocations.

Table 6.2.3.6-3: A-MPR for NS_08 for 15 MHz CBW

Modulation _ A-MPR _ Configurations for A-MPR
Outer RB allocations Inner RB allocations (NOTE 3)
DFT-s-OFDM PI/2 BPSK <9 <9 NOTE 4
1DFT-s-OFDM QPSK <9 <9 NOTE 4
DFT-s-OFDM 16 QAM <9 <9 NOTE 4
DFT-s-OFDM 64 QAM <9 <9 NOTE 4
DFT-s-OFDM 256 QAM <9 <9 NOTE 4
CP-OFDM QPSK <9 <9 NOTE 4
CP-OFDM 16 QAM <9 <9 NOTE 4
CP-OFDM 64 QAM <9 <9 NOTE 4
CP-OFDM 256 QAM <9 <9 NOTE 4
NOTE 1: The total 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
NOTE 3: When configurations are specified, A-MPR is only applied for the conditions and zero A-MPR is
appied for the rest of RB allocations.
NOTE 4: For 15kHz SCS, applicable for RBstart<10 or >68 and Lcre>0, or 10< RBstarT<34 and Lcre>40. For
30kHz SCS, applicable for RBstart<5 or >34 and Lcre>0, or 55 RBstart<17 and Lcre>12.
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Table 6.2.3.7-1 A-MPR for NS_03

Modulation

Channel BW / Transmission BW in MHz A-MPR
5 10 15 20 40 Outer RB Inner RB
allocations | allocations
DFT-s-OFDM PI/2 1.44 144-2.16 | 1.44-288 | 2.16 —3.24 | 2.88-4.32 N/A <1
BPSK,
DFT-s-OFDM
QPSK,
DFT-s-OFDM 16
s > 1.44 >2.16 >2.88 >3.24 >432 <1 <2
QAM
DFT-s-OFDM 64 1.44 1.44-2.16 | 1.44-288 | 2.16 —-3.24 | 2.88-4.32 <0.5 <0.5
QAM >1.44 >2.16 > 2.88 >3.24 > 4.32 <1.5 <15
DFT-s-OFDM 256 <l.44 <0.5 <0.5
QAM >1.44 <15 <15
1.44 144-2.16 | 1.44-288 | 2.16 —3.24 | 2.88-4.32 N/A <1
CP-OFDM QPSK =77 >2.16 >2.88 >3.24 >4.32 <1 <2
CP-OFDM 16 1.44 144-2.16 | 1.44-288 | 2.16 —3.24 | 2.88-4.32 N/A <2
QAM >1.44 >2.16 > 2.88 >3.24 > 4.32 <1 <2
CP-OFDM 64 >1.08 >1.08 >1.44 >1.8 >2.88 <1 <1
QAM
CP-OFDM 256 >1.08 >1.08 >1.44 >1.8 >2.88 <1 <1
QAM
NOTE 1: A-MPR defined in this Table is additive to MPR defined in Table 6.2.2-1
NOTE 2: Inner and outer allocations are defined in clause 6.2.2
6.2.3.8 A-MPR for NS_37

Table 6.2.3.8-1: A-MPR for B11/B21 protection (NS_37) for 10MHz, 15MHz (1447.9-1462.9MHz)

Region A Region B Region C
Channel Carrier
Bandwidth, Centre (Outer/Inner) (Outer/Inner) (Outer/Inner)
MHz Frequency,
Fc, MHz |RBstart,(| LCRB RBstart LCRB RBstart LCRB
MHz/12/ | (MHz/12/ | A-MPR | (MHz/12/ | (MHZz/12/ | A-MPR | (MHz/12/ | (MHz/12/ | A-MPR
SCS) SCS) SCS) SCS) SCS) SCS)
14529 < Fc
10MHz <1457.9 20 >40 SAl N/A N/A N/A N/A N/A N/A
15MHz Fc =1455.4 20 >55 <Al <[0.54] | <[1.08] | [sA2] | >[13.86] | <[1.08] | [2AZ2]
NOTE 1: A-MPR values in Table 6.2.3.8-2.
NOTE 2: The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1
NOTE 3: For any undefined region, MPR applies
NOTE 4: No A-MPR for SCS=60 kHz.
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Table 6.2.3.8-2: A-MPR for modulation and waveform type

. Al A2
Modulation/Waveform Outer | Inner | Outer/Inner
DFT-s-OFDM P1/2 BPSK <1 N/A [= 3]
DFT-s-OFDM QPSK <15 | N/A [= 3]
DFT-s-OFDM 16 QAM <25 | N/A [= 3]
DFT-s-OFDM 64 QAM <3 N/A [= 3]
DFT-s-OFDM 256 QAM N/A N/A [N/A]
CP-OFDM QPSK <35 | NA [< 3]
CP-OFDM 16 QAM <35 | N/A [< 3]
CP-OFDM 64 QAM N/A N/A [N/A]
CP-OFDM 256 QAM N/A N/A [N\A]
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

6.2.3.9 A-MPR for NS_38

Table 6.2.3.9-1: A-MPR for EESS (NS_38) Protection (1430-1470MHz)

ch | Region A Region B
anne Carrier Centre (Outer/Inner) (Outer/Inner)
Bandwidth, Frequency, Fc, MHz
MHz T RBstart, LCRB | A-MPR Rbﬁj;'/-scg‘g(“" A-MPR
<=-1.8 MHz/12/SCS +
10MHz | [1435 < Fc<1447] | [ 718 MHZ 5 [>3.6] [< 12] [<2.16] [< 9]
[1437.5< Fc < [<=-1.8 MHz/12/SCS +
15MHz 1447.5] LCRBI2] [>3.6] [£13] [<3.6] [= 10]
<=-1.8 MHz/12/SCS +
20MHz [1440 < Fc < 1450] [ LCRB/2] [>3.6] [£13] [<5.4] [£10]

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

NOTE 3: For any undefined region, MPR applies

NOTE 4: A-MPR applies to all modulation and waveform types.

6.2.3.10 A-MPR for NS_39

Table 6.2.3.10-1: A-MPR for own RX (NS_39) Protection for 10MHz,15MHz, 20MHz (1440-1470MHz)

Region A
Channel Carrier Centre (Outer/Inner)
Bandwidth, MHz | Frequency, Fc, MHz Rbstart+LCRB(MHz/
12/SCS) A-MPR
10MHz [1462 < Fc <1465] [>7.9] [=6]
[1456.3 <Fc=
15MHz 1462.5] [>11.2] [= 6]
20MHz [1450.8 < Fc < 1460] [>14.4] [= 6]
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
NOTE 3: For any undefined region, MPR applies
NOTE 4: A-MPR applies to all modulation and waveform types.
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6.2.3.11 A-MPR for NS_41
Table 6.2.3.11-1: A-MPR for "NS_41"
; ; Region B
Carrier Region A
Channel (Outer/Inner)
Bandwidth, Frgcfﬁgiy (Outer/Inner)
MHz ' A-MPR LCRB A-MPR
Fc, MHz Rbstart LCRB [dB] Rbstart [dB]
5MHz - - - NA - - NA
1437 <Fc < | <= -4.5MHz/12/SCS | >4.5MHz/12/ LCRB < =27
10MHz 1442 + LCRB scs 9 1.7MHz/12/SCS | MHZ/12/SCS | <9
1439.5 < Fc < | <= -5.4MHz/12/SCS | >5.4MHz/12/ LCRB < =36
15MHz 14475 +LCRB scs s 3.42MHz/12/SCS | MHz/12/SCs | <9
1442 < Fc < | <= -5.4MHz/12/SCS | >5.4MHz/12/ LCRB < <5
20MHz 1450 +LCRB scs =12 | 5oamHziziscs | MHZ/12ISCS | =9
<18
1452 < Fc < | <= -7.2MHz/12/SCS | >7.2MHz/12/ LCRB < MHz/12/SCS
40MHz 1497 + LCRB SCS S135 | 11 7MHz12/sCS <105
1457 < Fc < | <= -7.2MHz/12/SCS | >7.2MHz/12/ LCRB < s 18
50MHz 1492 + LCRB SCS <185 | 1512MHzAA2ISCS | MHZ/12/SCs | =105
1462 < Fc < | <= -7.2MHz/12/SCS | >7.2MHz/12/ LCRB < =18.72
60MHz 1487 +LCRB scs S135 | 1g7oMHz/12/sCs | MHz/12/SCs | =105
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
NOTE 3: For any undefined region, MPR applies
NOTE 4: A-MPR applies to all modulation and waveform types.
6.2.3.12 A-MPR for NS_42
Table 6.2.3.12-1: A-MPR for "NS_42"
Carrier - .
Channel Centre Region A Region B
Bandwidth, MHz | Frequency
* , A-MPR A-MPR A-MPR
Fc, MHz RBend (Outer/Inner) Rbstart (Inner) (Outer)
5MHZ 1512 <Fc=< | >3.IMHz/12/SCS <7 <0.9MHZ/12/SCS | <15 <4
15145
10MHz 14917551ch = | >6.2MHz/12/5SCS <8 <0.9MHz/12/SCS | <15 <5
15MHz 151?3%9&53 >9.3MHz / 12 / SCS <8 <3.06MHz/12/SCS| <15 <5
20MHz 14917;; cs | >124MHz/12/SCS <8 <45MHz/12/SCS | <15 <5
40MHz 14717 4§7F ©= | >24.8MHz/12/SCS <8 <5.4MHZ/12/SCS | <15 <5
50MHz 14617432& < | >31MHz/12/SCS <8 <7.2MHz/12/SCS | <15 <5
60MHzZ 14612427FC = | >37.2MHz/12/sCS <8 <7.2MHz/12/SCS | <15 <5
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
NOTE 3: For any undefined region, MPR applies
NOTE 4: A-MPR applies to all modulation and waveform types.
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6.2.4 Configured transmitted power

The UE isalowed to set its configured maximum output power Pcvax 1,c for carrier f of serving cell cin each slot. The
configured maximum output power Pcovax i iS Set within the following bounds:

Pcemax_Lfc < Pomaxic < Pomax e with

Pemax_Lic = MIN {Pemax,c— ATce, (Prowerciass — APpowerciass) — MAX(MPR: + A-MPR+ ATigc + ATcc+ ATrysrs, P-
MPR.) }

Pevax_Hfe = MIN {Pemax.c, Prowerclass — APpowerClass }
where
Pemax.c isthe value given by |E P-Max for serving cell ¢, defined in 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
Table6.2.1-1;

When the |E [P-Boost-BPSK] is set to 1, Pemax ¢ isincreased by +3 dB for a power class 3 capable UE operating in
TDD bands n40, n77, n78, and n79 with PI/2 BPSK modulation and 40% or less dotsin radio frame are used for UL
transmission when Pemax ¢> 20 dBm.

When the |E [P-Boost-BPSK] is set to 1, APpowerciass = -3 dB for a power class 3 capable UE operating in TDD bands
n40, n77, n78, and n79 with Pl/2 BPSK modulation and 40% or less dotsin radio frame are used for UL transmission.

APpowerciass = 3 dB for a power class 2 capable UE operating in Band n41, n77, n78 and n79, when P-max of 23 dBm or
lower isindicated; or when the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink
symbols transmitted in a certain eval utation period is larger than 50%; or when the field of UE capability
maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is
larger than maxUplinkDutyCycle as defined in TS 38.331 (The exact evaluation period is no less than one radio frame);
or if P-Max is not indicated in the cell, otherwise APpowerciass = 0 dB;

ATg ¢ isthe additional tolerance for serving cell ¢ as specified in TS 38.101-3 subclause 6.2A.4.2 and 6.2B.4.2; ATigc
=0 dB otherwise;

ATccisTBD;
MPR. and A-MPR. for serving cell ¢ are specified in subclause 6.2.2 and subclause 6.2.3, respectively;

ATrxsrs 1S3 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port. For other SRS
transmissions ATrxsrs IS Zero

P-MPR; is the allowed maximum output power reduction for

a) ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted
emissions/ self desense requirementsin case of simultaneous transmissions on multiple RAT(s) for scenariosnot in
scope of 3GPP RAN spduiecifications;

b) ensuring compliance with applicable el ectromagnetic energy absorption requirementsin case of proximity detection
is used to address such requirements that require alower maximum output power.

The UE shall apply P-MPR. for serving cell ¢ only for the above cases. For UE conducted conformance testing P-MPR.
shall be 0 dB

NOTE 1: P-MPR. was introduced in the Pcwax 1,c equation such that the UE can report to the eNB the available
maximum output transmit power. This information can be used by the eNB for scheduling decisions.
NOTE 2: P-MPR: may impact the maximum uplink performance for the selected UL transmission path.

Trer and Teva are specified in Table 6.2.4-1. For each Trer, the Povax,L ¢ 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
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Table 6.2.4-1: Evaluation and reference periods for Pcmax

Trer Teval Teval With frequency hopping
Physical channel . Min(Tno_nopping, Physical Channel
length Physical channel length Length)

The measured configured maximum output power Pumax 1,c shall be within the following bounds:
Pemax_Lic — MAX{TLc, T(Pemax Lfc)} < Pumaxifc < Pomax Hic + T(Pemax Hic)-

where the tolerance T(Pcmax.c) for applicable values of Pevax s, IS specified in Table 6.2.4-1. Thetolerance Ty ¢ 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

Pcmaxte (dBm) Tolerance T(Pcwmax.c) (dB)
23 < Pcmaxc < 33 2.0
21 < Pcmax.c < 23 2.0
20 = Pcmax,c < 21 2.5
19 < Pcmax,c < 20 3.5
18 = Pcmax,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
6.2A.1.1 UE maximum output power for Intra-band non-contiguous CA

6.2A.1.3 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 subclause 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 measured as the sum of maximum output power at each UE antenna connector. The period of
measurement shall be at least one sub frame (1ms). The maximum output power is specified in Table 6.2A.1.3-1.

Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands)

NOTE 3:
NOTE 4:

NR CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 | Tolerance | Class 4 | Tolerance
Configuration | (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA_XA-YA 23 TBD
NOTE 1: Void
NOTE 2: 2 refers to the transmission bandwidths (Figure 5.3.2-1) confined within FUL_low and FUL_low + 4 MHz or

FUL_high — 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB
PPowerClass is the maximum UE power specified without taking into account the tolerance
For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted
power over all component carriers (per UE).
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6.2A.2 UE maximum output power reduction for CA
6.2A.2.1 UE maximum output power reduction forintra-band contiguous CA
6.2A.2.2 UE maximum output power reduction for Intra-band non-contiguous CA

6.2A.2.3 UE maximum output power reduction for Inter-band CA

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

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

6.2A.3.1.3 UE additional maximum output power reduction for Inter-band CA
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
6.2A.4.1.2 Configured transmitted power for Intra-band non-contiguous CA

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 Pcuwax,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 subclause 6.2.4.

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

The total configured maximum output power Pcuax 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 all aggregated serving cells,

Pcvax_L = MIN {10l0g10), MIN [ pemax.d (Atcc), Prowerciass/(MPre:a-mpre-Atc,c - Atig e Atrxsrs,c) » ProwerClass/ PMPre],

ProwerClasst
Pcvax_ 1 = MIN{10 l0ogio Y. pemax,c » Prowerclass}
where
- Pemaxcisthelinear value of Pemax, c Which is given by IE P-Max for serving cell cin[7];

- Proweciass IS the 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; pProwerciass iS the linear value of Peowerciass;

- mprcand a-mpr ¢ are the linear values of MPR ¢ and A-MPR ¢ as specified in subclause 6.2.2 and subclause 6.2.3,
respectively;

- pmpreisthelinear value of P-MPR¢;

- ATresrsc 183 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port. For
other SRS transmissions ATgrysrs iS Z€r0;
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- 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 Table
6.2A.4.2.3-1; otherwise Atigc = 1;

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
Pcmax ey, for serving cell c(i) of slot numerology typei, and its total configured maximum output power Pcvax.

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_Lic )i (P) £ Pomaxfci),i (P) < Pomax_Hif.cii (P)

where Povax_Li.c )i (P and Pemax ey (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,0) < Pevax (P,9) < ,Pevax 1 (p,0)
When dots p and g have different transmissions lengths and belong to different cells on different bands:
Pevax_L (p,0) = MIN {10 logo [Pemax_Lf.c )i (P) + Pemax_L e )i (O], Prowerciasst
Pevax_H (P.0) = MIN {10 10g10 [Pemax_Hf.eyi (P) + Pemax_Hif.e)j (A)]: Prowerciass}

where pevmax_Lfc ()i and Pemax_Hici), arethe respective limits Pemax_Li.c ()i and Pemax_Hif ey are expressed 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 Peuax_L over the one or more Teva iSthen applied for the entire Trer. Prowerciass 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 dlot i for any serving cell in one TAG overlap
some portion of the first symbol of the transmission on dot 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. Ppowerciass 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 Tric(Pemax) for applicable values of Powax 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 6.2.2A-2 for inter-
band carrier aggregation.

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

P cvmax 11— MAX{TL, TLow (P cmax 1)} < Pumax < Pomax b+ Thigh (P emax_H)
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P umax = 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 T ow(P cmax) and Taicn(P cmax) for applicable values of P cuax are specified in Table Table
6.2A.4.1.3-1 for inter-band carrier aggregation. The tolerance T, isthe 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:
P CMAX_L = M|N{ MIN {10|OgloZ( Pcmax_Lfc (i),i), PPowerCIa$} over al overlappi ng dotsin TREF}
P cmax_ 1= MAX{ MIN{10 10010 Y. pemax.c, Prowerciass} over all overlapping Tslotsin Trer}

Table 6.2A.4.1.3-1: PCMAX tolerance for uplink inter-band CA (two bands)

Tolerance Tolerance
Fzgglnﬁ‘;( TLOW(PCMAX) THIGH(PCMAX)

(dB) (dB)

Pcmax = 23 3.0 2.0

22 < Pcmax < 23 5.0 2.0

21 < Pcmax < 22 5.0 3.0

20 = Pcmax < 21 6.0 4.0
16 < Pcmax < 20 5.0
11 = Pcwvac < 16 6.0
-40 = Pevax < 11 7.0

6.2A.4.2 ATiscfor CA

6.2A.4.2.1 AT for Intra-band contiguous CA
6.2A.4.2.2 AT for Intra-band non-contiguous CA
6.2A.4.2.3 AT, for Inter-band CA

AT for NR CA For the UE which supports inter-band NR CA configuration, ATgc in Tables below applies. Unless
otherwise stated, AT g ¢ IS Set to zero.
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Table 6.2A.4.2.3-1: AT due to NR CA (two bands)

Inter-band CA NR Band ATic (dB)
configuration
n3 0.6
CA_n3-n77 n77 0.8
n3 0.6
CA_n3A-n78A n78 08
n3 0.3
CA_n3-n79 n79 0.8
CA n8-n75 n8 0.3
n8 0.6
CA n8A-n78A n78 08
n8 0.3
CA_n8-n79 n79 0.8
CA n28-n75 n28 0.3
n28 0.5
CA_n28A-n78A 078 08
i 1 n4l 0.3
CA_n41A-n78A n78 08
CA n75-n78 n78 0.8
CA n76-n78 n78 0.8
n77 0.5
CAN77-n79A n79 05
n78 0.5
CA_n78A-n79A n79 05
NOTE: 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.

6.2B Transmitter power for DC

6.2C Transmitter power for SUL

6.2C.1Configured transmitted power for SUL

For single carrier configured transmit power, asthe UL carrier and SUL carrier is a same cell, the configured transmit
power is specified for each UL carrier in aserving cell. The configured transmit power requirement for serving cell is
applied for each UL carrier.

6.2C.2ATBc

For the UE which supports SUL band combination, AT g cin Tables below applies. Unless otherwise stated, ATgcis set

to zero.

Table 6.2C.2-1: AT;gcdue to SUL

Band combination for NR Band AT (dB)
SUL
SUL_n78-n80 Egg 8:2
SUL_n78-n81 2;? 8:2
SUL_n78-n82 zgg 8:2
SUL_n78-n83 Egg 8:2
SUL_n78-n84 2;?1 8:§
SUL_n78-n86 Egg 8:2
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6.2D Transmitter power for UL-MIMO
6.2D.1UE maximum output power for UL-MIMO

For PC2 UE with two transmit antenna connectors in 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 measured as the sum of the maximum output power at each UE antenna connector. The
period of measurement shall be at least one sub frame (1ms).

The reguirements shall be met with the UL-MIMO configurations of using 2-layer UL-MIMO transmission with
10
codebook of %{0 J . DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO
2

shall be used.

Table 6.2D.1-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme

NR Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
n41 26 +2/-31 23 +2/-31
n77 26 +2/-3 23 +2/-3
n78 26 +2/-3 23 +2/-3
n79 26 +2/-3 23 +2/-3
NOTE 1: ! refers to the transmission bandwidths confined within Fur_iow and FuL_low + 4 MHz or FuL_nigh — 4 MHz and
Fuc_nigh, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

Table 6.2D.1-2: UL-MIMO configuration in closed-loop spatial multiplexing scheme

Transmission scheme DCI format Codebook Index
Codebook based uplink DCI format0_1 Codebook index 0

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.1 apply.

6.2D.2 UE maximum output power reduction for UL-MIMO

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the allowed Maximum Power
Reduction (MPR) for the maximum output power in Table 6.2D.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 measured as the sum of the maximum output power at each UE antenna connector.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2D.4 apply.

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

6.2D.3UE 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 subclause 6.2.3 shall apply to the maximum output power specified in Table 6.2D.1-1. The reguirements 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 measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an
A-MPR of 0 dB shall be used.

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2D.4 apply.

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

6.2D.4 Configured transmitted power for UL-MIMO

For UE supporting UL-MIMO, the transmitted power is configured per each UE.
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The definitions of configured maximum output power Pcuwax e, the lower bound Pemax 1., and the higher bound

Pcmax_H,e Specified in subclause 6.2.4 shall apply to UE supporting UL-MIMO, where

Prowerclass, AProwerciass and AT ¢ are specified in subclause 6.2D.1;

MPR_is specified in subclause 6.2D.2;

A-MPR is specified in subclause 6.2D.3.

The measured configured maximum output power Pumax ¢ for serving cell ¢ shall be within the following bounds:
Pemax_Le — MAX{TL, T Low(Pemax_ o)} < Pumaxc < Pomax_me + T HicH(Pomax_H.c)

where TLOW(PCMAX_L,(:) and THlGH(PCMAx_H,c) are defined as the tolerance and appli&sto 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 amultiplexing 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.

Table 6.2D.4-1: Pcuaxc tolerance in closed-loop spatial multiplexing scheme

Pcmax.c Tolerance Tolerance
(dBm) TLow(Pcmax_ L) (dB) TricH(Pcmax_Hc) (dB)
Pcmvax,c =26 3.0 2.0

23 < Pcmaxc < 26 3.0 2.0

22 < Pcmaxc < 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 = Pcmaxc < 11 7.0

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.4 apply.

6.3 Output power dynamics
Detailed structure of the subclauseis TBD.

6.3.1 Minimum output power

The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit
bandwidth configurations (resource blocks), when the power is set to a minimum value.

The minimum output power is defined as the mean power in one sub-frame TBD ms. The minimum output power shall
not exceed the values specified in Table 6.3.1-1.
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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
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 allowed to transmit or during periods when the UE is not transmitting
asub-frame. During DTX and measurements gaps, the transmitter is not considered OFF.

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any
transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.2-1.

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
80 -50 78.15
90 -50 88.23
100 -50 98.31

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 sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)
between continuous ON-power transmissions with powerchange or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.
Unless otherwise stated the requirementsin clause 6.5 apply also in transient periods.
In the following sub-clauses, following definitions apply:
A dlot transmissionisa Type A transmission.

A long subslot transmission is a Type B transmission with more than 2 symbols.
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A short subglot transmission is a Type B 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; the beginning or end of DTX, measurement gap,
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.

; | Start of ON power End of ON power 3

| requirement requirement | Start of OFF power
End of OFF power | le g 1| : pow

- : requirement

requirement | |

: *The OFF power requirements does not 10%'@1

10}151@' 1 .
apply for DTX and measurement gaps Transient period

Transient 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 subslot boundaries

The transmit power time mask for slot and along subslot transmissionboundaries defines the transient periods allowed
between dot and long subslot PUSCH transmissions. For PUSCH-PUCCH and PUSCH-SRS transitions and
multiplexing the time masks in sub-clause 6.3.3.7 apply.

The transmit power time mask for slot or long subslot and short subslot transmission boundaries defines the transient
periods allowed between slot or long subslot and short subslot transmissions. The time masks in sub-clause 6.3.3.8

apply.

The transmit power time mask for short subslot transmissiona boundaries defines the transient periods allowed between
short subslot transmissions. The time masks in sub-clause 6.3.3.9 apply.

6.3.3.4 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.
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Table 6.3.3.4-1: PRACH ON power measurement period

preari%ﬁacfﬂrmat SCS (kHz) Measurement period (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
B1 15 0.140365
30 0.070182
B4 15 0.83046875
30 0.415234375
15 0.142708 ms for first six occasi_on
A1/B1 0.140365 ms for the Ia_st occasion
30 0.071354 ms for first six occasion
0.070182 ms for the last occasion
15 0.285417 ms for first tvyo occasi.on
A2/B2 0.278385 ms for the third occasion
30 0.142708 ms for first two occasion
0.1391925 ms for the third occasion
15 0.428125 ms for the first occasion.
A3/B3 0.41640625 ms for the sepond occasion
30 0.2140625 ms for the first occasion
0.208203125 ms for the second occasion
co 15 0.10703125
30 0.053515625
c2 15 0.333333
30 0.166667
NOTE: For PRACH on PRACH occasion start from the beginning of 0.5ms or span the
boundary of 0.5ms of the subframe, the measurement period will plus 0.032552us

—  — ——
End of ON power
requirement

[——————

|
I Start of ON power

! requirement
End of OFF power ! "fq

. requirement
I <

|

| |
I\
> . Start of OFF power
requirement . I I
' I

‘ 10 |
10psi <> Hs, <>

. . Transient period
Transient period

Figure 6.3.3.4-1: PRACH ON/OFF time mask
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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; Figure 6.3.3.6-1
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1
| |
SRS ON power |
requirement O

I
5 I S f OFF
: tart o ower
End of OFF power | e . pow
‘ - requirement

requirement [ I R
! I I ?
10ps <—>1 10“55 <> )
Transient period

Transient period

Figure 6.3.3.6-1: Single SRS time mask for NR UL transmission

For SRS transmission mapped to two OFDM symbols the ON power is defined as the mean power for each symbol
duration excluding any transient period. See Figure 6.3.3.6-2

SRS SRS SRS SRS

SRS ON power requirement on consecutive NR symbols

Start of OFF power

I requirement
——

End of OFF power
requirement

10ps <>+ 10ps, <>
Transient period Transient period

___m_
.

Figure 6.3.3.6-2: Consecutive SRS time mask for the case when no power change is required

When power change between consecutive SRS transmissionsis required, then Figure 6.3.3.6-3 and Figure 6.3.3.6-4
apply.

SRS SRS SRS SRS

| SRSONpower | | SRSONpowerl | sRsONpowerl | SrsON power !

| fequirement |requirement ] | requirement | | requirement
>
I [N |

Start of OFF power

‘ |
End of OFF power Lo 1 I 1 ;
; | requirement
requirement | 1o 1o 1o | ST
| | | | | I 1 |
10ps <>1 10ps, <>, 10ps, <>, 10ps, <>, 10ps, <>
Transient period Transient period Transient period Transient period

Transient period

Figure 6.3.3.6-3: Consecutive SRS time mask for the case when power change is required and when
15kHz and 30kHz SCS is used in FR1

17.86us
| SRS ON power 10us SRS ON power 10us ‘
; | requirement Transient requirement Transient
End of OFF power i " periodwill be y ' period will be Start.of OFF power
requirement 3 I taken in the takeninthe | _requirement
—[EQUIrEMER—» blanked SRS blanked SRS
10us‘]e! symbol symbol

Transient period

Figure 6.3.3.6-4: Consecutive SRS time mask for the case when power change is required and when
60kHz SCSis used in FR1
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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.

N:1slot N+ slot

Noslot

Start of N+1 power
| PUSCH/PUCCH

| Start of N.2 power

| | |
A Co I
o End of Nu power, | I PUSCH/PUCCH
Pl PUSCH/PUCCH | | :
Pl e s
‘as 10ps . . 71 10ps

10us <> i . _ :
Transient period Transient period

Transient period

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 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.

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
Endof power | | Start of power End of power | Start of power
>I '4 g | <
1 1
10us 10us = 1
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 subslot 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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Short subslot N Short subslot N+1

Start of power

l

J

End of power I
i

11
10ps =+
Transient period

Figure 6.3.3.9-2: Consecutive short subslot transmissions time mask

17.86ps

- B

| ON power ' ON power

| requirement '10p.s . requirement .10“5 )

S »  Transientperiod « » . Transient period Start of OFF power
End c_)f OFF power : will be taken will be taken requirement
requirement : in the , 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 60kHz SCS is used in FR1

6.3.4 Power control
6.3.4.1 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 at the start of a contiguous transmission or non-conti guous transmission with a transmission gap larger
than 20ms. The tolerance includes the channel estimation error.

The minimum reguirement specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output
power as specified in sub-clause 6.3.1 and the maximum output power as specified in sub-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 relatively to
the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-framesis
larger than 20ms.

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 sub-clause 6.3.1 and the measured
PUMAX as defined in sub-clause 6.2.1.
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Table 6.3.4.3-1: Relative power tolerance

All combinations All combinations of
Power step AP of PUSCH and PUSCH/PUC_QH and
(Up or down) PUCCH SRS transitions PRACH (dB)
(dB) transitions (dB) bffgvrvne:sn(zlél;-

AP <2 [+ 2.5] (NOTE) [+ 3.0] [+ 2.5]
2<AP<3 [+ 3.0] [+ 4.0] [+ 3.0]
3<AP<4 [+ 3.5] [+ 5.0] [+ 3.5]
4<AP <10 [+ 4.0] [ 6.0] [+ 4.0]

10sAP <15 [+ 5.0] [+ 8.0] [+ 5.0]

15<AP [+ 6.0] [+ 9.0] [+ 6.0]

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 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 38.213 kept constant.

The minimum requirement specified in Table 6.3.4.4-1 apply in the power range bounded by the minimum output
power as specified in sub-clause 6.3.1 and the maximum output power as specified in sub-clause 6.2.2.

Table 6.3.4.4-1: Aggregate power tolerance

TPC command UL channel Aggregate power tolerance
within 21ms
0dB PUCCH +2.5dB
0dB PUSCH +3.5dB

6.3A Output power dynamics for CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the output power dynamics
requirements in subclause 6.3 apply.

6.3A.1 Minimum output power for CA
6.3A.1.1 Minimum output power for intra-band contiguous CA
6.3A.1.2 Minimum output power for intra-band non-contiguous CA

6.3A.1.3 Minimum output power for inter-band CA

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 subclause 6.3.1.

6.3A.2 Transmit OFF power for CA
6.3A.2.1 Transmit OFF power for intra-band contiguous CA
6.3A.2.2 Transmit OFF power for intra-band non-contiguous CA

6.3A.2.3 Transmit OFF power for inter-band CA

For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit OFF power specified in
subclause 6.3.2.1 is applicable for each component carrier when the transmitter is OFF on all component carriers. The
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transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not
transmitting a sub-frame. During measurements gaps, the UE is not considered to be OFF.

6.3A.3 Transmit ON/OFF time mask for CA

6.3A.3.1 Transmit ON/OFF time mask for intra-band contiguous CA
6.3A.3.2 Transmit ON/OFF time mask for intra-band non-contiguous CA
6.3A.3.3 Transmit ON/OFF time mask for inter-band CA

For inter-band carrier aggregation with uplink assigned to two NR bands, the general output power ON/OFF time mask
specified in subclause 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 subclause 6.3.3.1 shall only be applicable for each component carrier when all
the component carriers are OFF.

6.3A.4 Power control for CA
6.3A.4.1 Power control for intra-band contiguous CA
6.3A.4.2 Power control for intra-band non-contiguous CA

6.3A.4.3 Power control for inter-band CA

No requirements unique to CA operation are defined.

6.3D Output power dynamics for UL-MIMO
6.3D.1Minimum output power for UL-MIMO

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the minimum output power is
defined as the sum of the mean power at each transmit connector in one sub-frame (1ms). The minimum output power
shall not exceed the values specified in Table 6.3.1-1.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.3.1 apply

6.3D.2Transmit OFF power for UL-MIMO

The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at least one
sub-frame (1ms) excluding any transient periods.

The transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 6.3.2-1.

6.3D.3Transmit ON/OFF time mask for UL-MIMO

For UE supporting UL-MIMO, the ON/OFF time mask requirements in subclause 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 subclause 6.3.3.1 apply to each transmit antenna connector. The requirements shall be
met with the UL-MIMO configurations described in sub-clause 6.2D.1.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.3.3 apply.

6.3D.4Power control for UL-MIMO

For UE supporting UL-MIMO, the power control tolerance applies to the sum of output power at each transmit antenna
connector.

The power control requirements specified in subclause 6.3.4 apply to UE with two transmit antenna connectorsin
closed-loop spatial multiplexing scheme. The requirements shall be met with UL-MIMO configurations described in
sub-clause 6.2D.1.
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If UE is configured for transmission on single-antenna port, the requirements in subclause 6.3.4 apply
6.4 Transmit signal quality

6.4.1 Frequency error

The UE modulated carrier frequency shall be accurate to within £0.1 PPM observed over a period of 1 ms 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 subclause 6.4.2 are defined using the measurement methodology specified in Annex F.

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 difference is 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 sub-clause 6.4.2.4. For DFT-s-OFDM waveforms, the EVM result is defined after the
front-end FFT and IDFT asthe 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 the duration of
PUCCH/PUSCH channel, or one hop, if frequency hopping is enabled for PUCCH and PUSCH in the time domain. The
EVM measurement interval is reduced by any symbols that contains an allowable power transient as defined in
subclause 6.3.3.

The RMS average of the basic EVM measurements for 10 sub-frames excluding any transient period for the average
EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case, for the different
modulations schemes shall not exceed the values specified in Table 6.4.2.1-1 for the parameters defined in Table
6.4.2.1-2. For EVM evaluation purposes, all PRACH preamble formats 0-4 and all PUCCH formats 1, 1a, 1b, 2, 2aand
2b 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 >TBD
Operating conditions Normal conditions
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6.4.2.2 Carrier leakage

Carrier leakage is an additive sinusoid waveform whose frequency is the same as the modulated waveform carrier
frequency. The measurement interval is one sot 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 values 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 slot 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.

Table 6.4.2.3-1: Requirements for in-band emissions

dParar_neFer Unit Limit (NOTE 1) Appllcab_le
escription Frequencies
max{ —25-10-10g ;o (N s / L )
General dB 20-10g 0 EVM —3-5-(Agg| -1/ Lcrg Any(n'\i)gzl‘_';lllzlozgated
~ 57 dBm +10log,, (SCS /15kHz ) - Py }
-28 Image frequencies when output power > 10 dBm Image
IQ Image dB . frequencies
-25 Image frequencies when output power < 10 dBm (NOTES 2, 3)
-28 Output power > 10 dBm Carrier leak
Carrier dBc -25 0 dBm = Output power £10 dBm afrrrleer sﬁcage
leakage -20 -30 dBm < Output power < 0 dBm (NO'I(']ES 4y5)
-10 -40 dBm < Output power < -30 dBm '
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NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the higher of Prs - 30 dB and the power sum of all limit values
(General, IQ Image or Carrier leakage) that apply. Prs is defined in NOTE 10.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured average power per allocated RB, where the averaging is done across all
allocated RBs.

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 are those that are enclosed in the RBs containing the carrier

leakage frequency if NRB is odd, or in the two RBs immediately adjacent to the carrier leakage frequency
if NRB is even but excluding any allocated RB.
NOTE 6: LCRE is the Transmission Bandwidth (see Figure 5.3.3).

NOTE 7: NRB is the Transmission Bandwidth Configuration (see Figure 5.3.3).

NOTE 8: EVM s 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 =lor ARB=_1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10: FI)?E is the transmitted power normalized by the number of allocated RBs, measured in dBm.

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
alocation 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 evaluated within each of these frequency
ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference
between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6 dB,

and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must
not be larger than 10 dB (see Figure 6.4.2.4-1).

Table 6.4.2.4-1: Requirements for EVM equalizer spectrum flatness (normal conditions)

Frequency range Maximum ripple [dB]
FuL_meas — FuL_Low= 3 MHz and FuL_igh— FuL_meas 2 3 MHz 4 (p-p)
(Range 1)
FuL_meas — FuL_Low< 3 MHz or Fut_igh — FuL_meas < 3 MHz 8 (p-p)
(Range 2)
NOTE 1: FuL_weas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and FuL_nigh refer to each E-UTRA frequency band specified in Table
5.5-1
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Table 6.4.2.4-2: Minimum requirements for EVM equalizer spectrum flatness f (extreme conditions)

Frequency range Maximum Ripple [dB]
Fut_meas — FuL_Low= 5 MHz and FuL_nigh — FuL_wmeas 2 5 MHz 4 (p-p)
(Range 1)
FuL_meas — FuL_tow< 5 MHZz or FuL_nigh — FuL_meas < 5 MHz 12 (p-p)
(Range 2)
NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and FuL_nigh refer to each E-UTRA frequency band specified in Table
5.5-1
o
@
% |
[ N
< 4(4) dBp-p | ! <8(12) dBpp
max(Range 2)-min(Range 1) < 7(10) dB : max(Range 1)-min(Range 2) < 5(6) dB
1
i L Vv %
i
Range 1 Range 2
7
FuL_nigh — 3(5) MHz FuL_righ ” f

Figure 6.4.2.4-1: The limits for EVM equalizer spectral flathess 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 |E [P-Boost-BPSK] is set to 1 for power class 3 capable UE operating in TDD bands
n40, n77, n78 and n79 with pi/2 BPSK modulation and 40% or less dlotsin radio frame are used for UL transmission.
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.

Table 6.4.2.4.1-1: Mask for EVM equalizer coefficients for pi/2 BPSK, normal conditions

Frequency range Parameter Maximum ripple [dB]
F_meas — F_center < X MHz or F_center — F_meas < X MHz X1 6 (p-p)
(Range 1)
F_meas — F_center > X MHz or F_center — F_meas > X MHz X2 14 (p-p)
(Range 2)

NOTE 1: F_meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2: F_center 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 for description of X1, X2
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Figure 6.4.2.4.1-1: The limits for EVM equalizer spectral flathess with the maximum allowed variation.
F_center denotes the center frequency of the allocated block of PRBs. F_alloc denotes the
bandwidth of the PRB allocation.

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 @D}, f isthe frequency of the M allocated subcarriers, (t,f) and ¢(t,f) are the
amplitude and phase response.

0dB reference is defined as 20loguo | &(t,0) | .

6.4A Transmit signal quality for CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmit signal quality
requirements in subclause 6.4 apply.

6.4A.1 Frequency error for CA
6.4A.1.1 Frequency error for intra-band contiguous CA
6.4A.1.2 Frequency error for intra-band non-contiguous CA

6.4A.1.3 Frequency error for inter-band CA

For inter-band carrier aggregation with uplink assigned to two NR bands, the frequency error requirements defined in
subclause 6.4.1 shall apply on each component carrier with all component carriers active.

6.4A.2 Transmit modulation quality for CA
6.4A.2.1 Frequency error for intra-band contiguous CA
6.4A.2.2 Frequency error for intra-band non-contiguous CA

6.4A.2.3 Frequency error for inter-band CA

For inter-band carrier aggregation with uplink assigned to two NR bands, the requirements shall apply on each
component carrier as defined in clause 6.4.2 with all component carriers active.
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6.4D Transmit signal quality for UL-MIMO
6.4D.1Frequency error for UL-MIMO

For UE(s) supporting UL-MIMO, the UE modulated carrier frequency at each transmit antenna connector shall be
accurate to within + 0.1 PPM observed over a period of one sub-frame (1 ms) 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 at each transmit antenna
connector.

If UE is configured for transmission on single-antenna port, the requirements specified for single carrier apply.
The transmit modulation quality is specified in terms of:
- Error Vector Magnitude (EVM) for the allocated resource blocks (RBS)

- EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement
process

- Carrier leakage (caused by 1Q offset)
- In-band emissions for the non-allocated RB
6.4D.2.1 Error Vector Magnitude

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Error Vector Magnitude
requirements specified in Table 6.4.2.1-1 which is defined in subclause 6.4.2.1 apply at each transmit antenna
connector. The reguirements 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 subclause 6.4.2.2 apply at each transmit antenna
connector. The reguirements 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 subclause 6.4.2.3 apply at each transmit antenna
connector. The requirements 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 Table 6.4.2.4-1 and Table 6.4.2.4-2 which are defined in subclause 6.4.2.4 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.3Time alignment error for UL-MIMO

For UE(s) with multiple transmit antenna connectors supporting UL-MIMO, this requirement appliesto 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.
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6.4D.4Requirements 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 portsin 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 power

Differen f relative ph rror
erence of relative phase erro error

Time window

40 degrees 4 dB 20 msec

The above requirements when all the following conditions are met within the specified time window:

- UE is not signaled with a change in number of SRS portsin SRS-config, or a change in PUSCH-config
- UE remainsin DRX active time (UE does not enter DRX OFF time)

- No measurement gap occurs

- No instance 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
SCell(s))

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 80 90 100
MHz | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

Occupied
channel 5 10 15 20 25 30 40 50 60 80 90 100
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 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.
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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 Foos, the spurious requirements in subclause 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.

Table 6.5.2.2-1: NR General spectrum emission mask

Spectrum emission limit (dBm) / Channel bandwidth

Afoos
(MHz)

MHz

10
MHz

15 20 25 30 40 50 60 80 90 100
MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz

Measurement
bandwidth

+0-1

-13

-13

-13 -13 -13 -13 -13

1 % channel
bandwidth

+0-1

24 | 24 | 24 | 24 | 24

30 kHz

+1-5

-10

-10

-10 -10 -10 -10 -10 -10 -10 -10 -10 -10

+5-6

-13

+6-10

-25

-13

+10-15

-25

13
T

+15-20

-13

+ 20-25

-13

+ 25-30

25 -13

+ 30-35

25 -13

+ 35-40

3 a3

+ 40-45

+ 45-50

+ 50-55

+ 55-60

+ 60-65

-25

+ 65-80

+ 80-90

-25

+90-95

+ 95-100

+ 100-105

1 MHz

6.5.2.3 Additional spectrum emission mask

Additional spectrum emission requirements are signalled by the network with network signalling value indicated by the
field additional SpectrumEmission.

6.5.2.3.1 Requirements for network signalled 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.
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Table 6.5.2.3.1-1: Additional requirements for “NS_35"

Spectrum emission limit (dBm) / Channel bandwidth
Afoos 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz bandwidth

(unless

otherwise

stated)
+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

NOTE: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, senditivity 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.

6.5.2.3.2 Requirements for network signalled value "NS_04"

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

Then4l 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 transmission bandwidths occupied by
RBsis used for the SEM.

Table 6.5.2.3.2-1: n41 transmission bandwidths for CP-OFDM

SCs Channel bandwidths (MHz)

(kHz) | 10 15 20 40 50 60 80 90 100
15 9.36 | 14.22 | 19.08 | 38.88 | 48.6 N.A N.A N.A N.A
30 |[8.64|13.68 | 18.36 | 38.16 | 47.88 | 58.32 | 78.12 | 88.02 | 98.28
60 | 7.92]|12.96|17.28 | 36.72 | 46.8 | 56.88 | 77.04 | 87.12 | 97.20

Table 6.5.2.3.2-2: n41 transmission bandwidths for DFT-S-OFDM

SCs Channel bandwidths (MHz)

(kHz) | 10 15 20 40 50 60 80 90 100
15 | 9.00 | 13.50 | 18.00 | 38.88 | 48.60 | N/A N/A N/A N/A
30 |[8.64 | 12.96 | 18.00 | 36.00 | 46.08 | 58.32 | 77.76 | 87.48 | 97.20
60 | 7.20 | 12.96 | 17.28 | 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.
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Table 6.5.2.3.2-3: n41 SEM with “NS_04"

Spectrum emission limit (dBm) / measurement bandwidth
for each channel bandwidth
Afoos 10 15 20 40 50 60 80 90 | 100 Measurement
MHz MHz | MHz | MHz | MHz | MHz | MHz | MHZ | MHZz | MHZz bandwidth
+0-1 10 | -10 | -10 | -10 2 % channel bandwidth
-10 1 MHz
+1-5 -10
£5-X -13 1 MHz
+ X - (BWchannel + 5
MHz) -25
NOTE: X is 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 signalled value "NS_03"

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS 03", isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.2.3.3-1.

Table 6.5.2.3.3-1: Additional requirements for “NS_03"

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 5 10 15 20 40 Measurement
(MHz) MHz MHz MHz MHz MHz bandwidth
+0-1 -13 -13 -13 -13 -13 1 % of channel BW
+1-6 -13 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 -13 1 MHz
+15-20 -25 -13 -13 1 MHz
+20-25 -25 -13 1 MHz
+ 25-40 -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, senditivity 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.

Table 6.5.2.3.3-2: Void

6.5.2.3.4 Requirements for network signalled value "NS_06"

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_06" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.2.34-1.
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Table 6.5.2.3.4-1: Additional requirements for “NS_06"

Spectrum emission limit (dBm) / Channel bandwidth
Afoos 5 10 15 Measurement
(MHz) MHz MHz MHz bandwidth

+0-0.1 -15 -18 -20 30 kHz

+01-1 -13 -13 -13 100 kHz
+1-6 -13

£+6-10 -25 13 -13 1 MHz

+10-15 -25

+15-20 -25

6.5.2.3.5 Requirements for network signalled value "NS_40"

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
reguirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_40" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.2.3.5-1.

Table 6.5.2.3.5-1: Additional requirements for NR channels are assigned within 1427-1452MHz

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
27 MHz
1400 =f=<1427 -32 27 MHz
NOTE 1: This requirement shall be verified with UE transmission power of 15 dBm.

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.

6.5.2.3.6 Requirements for network signalled value “NS_41"

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_41" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.2.3.6-1.

Table 6.5.2.3.6-1: Additional requirements for NR channels assigned within 1427-1452MHz

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
27 MHz
1400 =f=<1427 -32 27 MHz
NOTE 1: This requirement shall be verified with UE transmission power of 15 dBm.

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 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.

6.5.2.3.7 Requirements for network signalled value "NS_42"

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.
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When "NS_42" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.5.2.3.7-1.

Table 6.5.2.3.7-1: Additional requirements for NR channels assigned within 1492-1517MHz

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
1 MHz
1518 <f=<1520 -0.8 1 MHz
1520 <f=<1559 -30 1 MHz

NOTE: Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
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 Adjacent channel leakage ratio

Adjacent Channel Leakage power Ratio (ACLR) istheratio 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.

6.5.24.1 NRACLR

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-50dBm then the NRacr shall be higher than the value specified
inTable6.5.2.4.1-2.

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 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

NR ACLR
measurement | 4.515 | 9.375 | 14.235 | 19.095 | 23.955 | 28.815 | 38.895 | 48.615 | 58.35 | 78.15 | 88.23 | 98.31
bandwidth

Table 6.5.2.4.1-2: NR ACLR requirement

Power class 1 | Power class 2 | Power class 3

NR ACLR 31dB 30dB

6.5.2.4.2 UTRAACLR

UTRA adjacent channel leakage power ratio (UTRAAcLr) 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.
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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 o =0.22 and bandwidth of 3.84 MHz. The
assigned NR channel power is measured with arectangular filter with measurement bandwidth specified in
Table 6.5.2.4.2-1.

If the measured adjacent channel power is greater than - 50dBm then the UTRA acLr1 and UTRAacLr2 shall be higher
than the value specified in Table 6.5.2.4.2-1.

Table 6.5.2.4.2-1: UTRA ACLR requirement

Power class 3

UTRAACLRL 33 dB
UTRAAcLR2 36 dB

UTRA ACLR regquirement is applicable when signalled by the network with network signalling value indicated by the
field additional SpectrumEmission.

6.5.3 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
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 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: 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 (MHZ) 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 all
transmitter band configurations (Nrg) and channel bandwidths.

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

Table 6.5.3.1-1: Boundary between NR out of band and general spurious emission domain

Channel
bandwidth OOB boundary Foos (MHz)
BW channel BWchannel + 5
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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
-25 dBm 1 MHz

12.75 GHz s f < 5t
harmonic of the upper

frequency edge of the -30 dBm 1 MHz 1
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 EN-DC combinations that include n41 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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Spurious emission for UE co-existence
NR Protected band Frequency range (MHz) | Maximum | MBW NOTE
Band Level (MHz)
(dBm)
nl,n84 | E-UTRABand1,5,7,8,11, 18,
19, 20, 21, 22, 26, 27, 28, 31,
32, 38, 40, 41, 42, 43, 44, 45,
50, 51, 65, 67, 68, 69, 72,73, | [Plow | - | FoLnn -0 !
74,75, 76,
NR Band n78, n79
NR Band n77 FoL_low - FpL_high -50 1 2
E-UTRA Band 3, 34 FoL_low - FoL_high -50 1 15
Frequency range 1880 - 1895 -40 1 15, 27
Frequency range 1895 - 1915 -15.5 5 15é726’
Frequency range 1915 - 1920 +1.6 15é726’
n2 E-UTRA Band 4, 5, 10, 12, 13, FoL_tow - FoL_nigh -50 1
14, 17, 24, 26, 27, 28, 29, 30,
41,42, 48,50,51,66,70,71,74
E-UTRA Band 2, 25 FoL_low - FoL_nigh -50 1 15
E-UTRA Band 43 FoL_low - FpL_nigh -50 1 2
n3, n80 E-UTRABand 1, 5, 7, 8, 20, 26, | FoL_low - FoL_high -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_low - FoL_nigh -50 1 15
E-UTRA Band 11, 18, 19, 21 FoL_tow - FoL_high -50 1 13
E-UTRA Band 22, 42, FoL_low - FoL_nigh -50 1 2
NR Band n77, n78
Frequency range 1884.5 - 1915.7 -41 0.3 13
n5 E-UTRABand 1, 2, 3,4,5,7,8, | FoLlow - Fou_nigh -50
10, 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
E-UTRA Band 41, 52 FoL_iow - FoL_nigh -50 1 2
E-UTRA Band 11, 21 FoL_iow - FoL_nigh -50 1 39
Frequency range 1884.5 - 1915.7 -41 0.3 8,39
n7 E-UTRABand 1, 2, 3,4,5,7,8, | FoLlow - FoL_nigh -50 1
10, 12, 13, 14, 17, 20, 22, 26,
27, 28, 29, 30, 31, 32, 33, 34,
40, 42, 43, 50, 51, 65, 66, 67,
68, 72, 74, 75, 76,
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, | FoLlow - 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,
NR Band n77, n78, n79
E-UTRA 8 FoL_low - FoL_high -50 1 15
E-UTRA Band 11, 21 FoL_iow - FoL_high -50 1
Frequency range 1884.5 - 1915.7 -41 0.3 8
nl2 E-UTRA Band 2, 5, 13, 14, 17, | FDL_lo - FDL_hi -50 1
24, 25, 26, 27, 30, 41, 48, 50, w gh
51,71,74
E-UTRA Band 4, 10, 66, 70 FDL_lo - FDL_hi -50 1 2
w gh
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Spurious emission for UE co-existence
NR Protected band Frequency range (MHz) | Maximum | MBW NOTE
Band Level (MHz)
(dBm)
E-UTRA Band 12, 85 FDL_lo - FDL_hi -50 1 15
w gh
n20,n82 | E-UTRABand 1, 3,7,8,22,31, | FoLiow - FoL_nigh -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, 69, FoL_low - FoL_high -50 1 2
NR Band n77, n78
Frequency range 758 - 788 -50 1
n25 E-UTRA Band 4, 5, 10,12, 13, FoL_tow - Fou_nigh -50 1
14, 17, 24, 26, 27, 28, 29, 30,
41, 42, 48, 66, 70, 71, 85
E-UTRA Band 2 FoL_iow - FoL_nigh -50 1 15
E-UTRA Band 25 FoL_iow - FoL_nigh -50 1 15
E-UTRA Band 43 FoL_iow - FoL_nigh -50 1 2
n28,n83 | E-UTRA Band 1, 4, 10, 22, 42, FoL_tow - FoL_nigh -50 1 2
43, 50, 51, 65, 73, 74, 75, 76,
NR Band n77, n78
E-UTRA Band 1 FoL_tow - FoL_high -50 1 19, 25
E-UTRABand 2, 3, 5, 7, 8, 18, FoL_low - FoL_nigh -50 1
19, 20, 25, 26, 27, 31, 34, 38,
40, 41, 66, 72,
NR Band n79
E-UTRA Band 11, 21 FoL_tow - FoL_high -50 1 19, 24
Frequency range 470 - 694 -42 8 15, 35
Frequency range 470 - 710 -26.2 6 34
Frequency range 662 - 694 -26.2 6 15
Frequency range 758 - 773 -32 1 15
Frequency range 773 - 803 -50 1
Frequency range 1884.5 - 1915.7 -41 0.3 8,19
n34 E-UTRABand 1, 3,7, 8, 11, 18, | FoL_ow - Fou_nigh -50 1 5
19, 20, 21, 22, 26, 28, 31, 32,
33, 38,39, 40, 41, 42, 43, 44, 45,
50, 51, 65, 67, 69, 72, 74, 75,
76,
NR Band n78, n79
NR Band n77 FoL_low - 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_tow - Fou_nigh -50 1
10, 12, 13, 14, 17, 20, 22, 27,
28, 29, 30, 31, 32, 33, 34, 40,
42, 43, 50, 51, 65, 66, 67, 68,
72,74,75,76
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, 34, FoL_tow - Fou_nigh -50 1
40, 41, 42, 44, 45, 50, 51, 74,
NR Band n79
NR Band n77, n78 FoL_low - FoL_nigh -50 1 2
Frequency range 1805 - 1855 -40 1 33
Frequency range 1855 - 1880 -155 5 15, 26,
33
n40 E-UTRA Band 1, 3, 5, 7, 8, 20, FoL_tow - FoL_nigh -50 1
22,26, 27, 28, 31, 32, 33, 34,
38, 39, 41, 42, 43, 44, 45, 50,
51, 65, 67, 68, 69, 72, 74, 75,
76,
NR Band n77, n78
NR Band n79 FoL_low - FoL_nigh -50 1 2
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Spurious emission for UE co-existence

NR Protected band Frequency range (MHz) | Maximum | MBW NOTE
Band Level (MHz)
(dBm)
n41 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, 40, 42,
44, 45, 48, 50, 51, 65, 66, 70,

71,73, 74,
NR Band n77, n78
NR Band n79 FoL_low - FoL_high -50 1 2
E-UTRA Band 9, 11, 18, 19,21 | FoL_low - FoL_nigh -50 1 30
Frequency range 1884.5 1915.7 -41 0.3 8, 30
n50 E-UTRABand 1, 2, 3,4,5,7,8, | FoL_ow - For_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, | FoLlow - FoL_nigh -50 1
12, 13, 17, 20, 26, 28, 29, 31,
34, 38, 39, 40, 41, 42, 43, 48,
65, 66, 67, 68
n66,n86 | E-UTRABand 1, 2,3,4,5,7,8, | FoL_iow - For_nigh -50 1
12, 13, 17, 20, 26, 28, 29, 31,
34, 38, 39, 40, 41, 42, 43, 48,
65, 66, 67, 68, 70, 71

E-UTRA Band 42, 48 FoL_tow - FoL_nigh -50 1 2
n70 E-UTRA Band 2, 4, 5, 10, 12, FoL_tow - FoL_nigh -50 1 2
13, 14, 17, 24, 25, 29, 30, 41,
48, 66, 70, 71
n71 E-UTRA Band 4, 5, 12, 13, 14, FoL_low - FoL_high -50 1
17, 24, 26, 30, 48, 66, 85

E-UTRA Band 2, 25, 41, 70 FoL_low - FoL_nigh -50 1 2
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, | FoLiow - FoL_high -50 1

12, 13, 17, 18, 19, 20, 26, 28,
29, 31, 34, 38, 39, 40, 41, 42,
43, 48, 65, 66, 67, 68

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,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
NR Band n257 26500 - 29500 -5 100
n79 E-UTRABand 1, 3,5, 8, 11, 18, | FoL_iow - Fou_nigh -50 1
19, 21, 28, 34, 39, 40, 41, 42, 65
Frequency range 1884.5 - 1915.7 -41 0.3 8
NR Band n257 26500 - 29500 -5 100
n80 See n3
n81 See n8
n82 See n20
n83 See n28
n84 Seenl
n86 See n66
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NOTE 1: FoL_low and FoL_nigh refer to each frequency band specified in Table 5.2-1 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 (2MHz + N x LCRB 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.

NOTE 3: 15 kHz SCS is assumed when RB is mentioned in the note.

NOTE 4. N/A

NOTE 5: For non-synchronised TDD operation to meet these requirements some restriction will be needed
for either the operating band or protected band

NOTE 6: N/A

NOTE 7: Applicable when co-existence with PHS system operating in 1884.5 - 1919.6 MHz.

NOTE 8: Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.

NOTE 9: N/A

NOTE 10: N/A

NOTE 11: Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD

NOTE 12: The emissions measurement shall be sufficiently power averaged to ensure a standard deviation <
0.5dB

NOTE 13: This requirement applies for 5, 10, 15 and 20 MHz NR channel bandwidth allocated within
1744.9MHz and 1784.9MHz.

NOTE 14: N/A

NOTE 15: These requirements also apply for the frequency ranges that are less than Foos (MHz) in Table
6.5.3.1-1 and Table 6.5A.3.1-1 from the edge of the channel bandwidth.

NOTE 16: N/A

NOTE 17: N/A

NOTE 18: N/A

NOTE 19: Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the
channel bandwidth used is 5 or 10 MHz.

NOTE 20: N/A

NOTE 21: This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB.

NOTE 22: This requirement is applicable for 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 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 5.3.3-1) 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 5.3.3-1) 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 any channel bandwidths within the range 1920 - 1980 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB.

NOTE 28: N/A

NOTE 29: N/A

NOTE 30: This requirement applies when the NR carrier is confined within 2545-2575MHz or 2595-2645MHz
and the channel bandwidth is 10 or 20 MHz
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Spurious emission for UE co-existence
NR Protected band Frequency range (MHz) | Maximum | MBW NOTE
Band Level (MHz)
(dBm)
NOTE 31: N/A
NOTE 32: Void

NOTE 33: 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.

NOTE 34: This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718-
728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission
bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.

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: This requirement is applicable for NR channel bandwidth allocated within 1920-1980 MHz.

NOTE 37: Applicable when the upper edge of the channel bandwidth frequency is greater than 1980MHz.

NOTE 38: Applicable when NS_33 or NS_34 is configured by the pre-configured radio parameters.

NOTE 39: Void.

NOTE 40: 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 41: Applicable for 1.4 MHz bandwidth, 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 3, 5 and
10 MHz bandwidth, and when the lower edge of the assigned E-UTRA UL channel bandwidth
frequency is greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.

NOTE 42: Applicable for 1.4 , 3 and 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 for10 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: 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.

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.

6.5.3.3.1 Requirement for network signalled value "NS_04"

When "NS 04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.1-1. 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 6.5.3.3.1-1: Additional requirements

Measurement
bandwidth

Frequency range Channel bandwidth / Spectrum
(MHz) emission limit (dBm)
10, 15, 20, 40, 50, 60, 80, 90, 100 MHz

2495 < f < 2496 -13 1% of Channel BW
2490.5 < f < 2495 -13 1 MHz
0 <f<2490.5 -25 1 MHz
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6.5.3.3.2 Requirement for network signalled 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 Foos (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.2-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement NOTE
range emission limit (dBm) bandwidth
(MHz) 5, 10 MHz
470=<f=<710 -26.2 6 MHz 1
NOTE 1: Applicable when the assigned E-UTRA carrier is confined within 718 MHz
and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

6.5.3.3.3 Requirement for network signalled 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

Frequency Channel bandwidth / Spectrum Measurement NOTE
range emission limit (dBm) bandwidth
(MHz) 5, 10, 15, 20 MHz
692-698 -26.2 6 MHz

6.5.3.3.4 Requirement for network signalled 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 Foog (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.4-1: Additional requirements

Frequency band Channel bandwidth / Spectrum emission limit Measurement | NOTE
(MHz) (dBm) bandwidth
5MHz 10MHz 15MHz 20MHz
1884.5 < f<1915.7 -41 -41 -41 -41 300 KHz

6.5.3.3.5 Requirement for network signalled value “NS_08"

When “NS08” 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 (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.5-1: Additional requirement

Frequency Channel bandwidth / Spectrum emission limit (dBm) | Measurement bandwidth
range
(MHz) 5 MHz 10 MHz 15 MHz
860 < f=<890 -40 -40 -40 1 MHz
6.5.3.3.6 Requirement for network signalled 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 FOOB (MHz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.
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Table 6.5.3.3.6-1: Additional requirement

Frequency band Channel bandwidth / Spectrum emission limit (dBm) Measurement
(MHz) bandwidth
5MHz 10MHz 15MHz 20MHz
1475.9<f=<1510.9 -35 -35 -35 -35 1 MHz
6.5.3.3.7 Requirement for network signalled 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 FOOB (MHZz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.7-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz, 10 MHz, 15 MHz, 20 MHz
1400 = f = 1427 -32 27MHz
NOTE 1: This requirement shall be verified with UE transmission power of 15 dBm.

6.5.3.3.8 Requirement for network signalled 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 FOOB (MHz) in Table 6.5.3.1-1
from the edge of the channel bandwidth.

Table 6.5.3.3.8-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz, 10 MHz, 15 MHz, 20 MHz
1475 <f<1488 -28 1MHz

6.5.4 Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of
signalsinitsnon 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 reguirement of transmit intermodulation is specified in Table 6.5.4-1.
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Table 6.5.4-1: Transmit Intermodulation

Wanted signal

channel bandwidth
Interference signal
frequency offset from channel BWchannel 2*BW channel
center

BW-channel

Interference CW signal level -40dBc

Intermodulation product < -29dBc < -35dBc

The maximum transmission bandwidth configuration among the different SCSs for
the channel BW as defined in Table 6.5.2.1.1-1

BWchannel and 2*BW channel 2*BWchannel and 4*BW channel

Measurement bandwidth

Measurement offset from
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
requirements in subclause 6.5 apply.

6.5A.1 Occupied bandwidth for CA

6.5A.1.1 Occupied bandwidth for Intra-band contiguous CA

6.5A.1.2 Occupied bandwidth for Intra-band non-contiguous CA

6.5A.1.3 Occupied bandwidth for Inter-band CA

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

Detailed structure of the subclauseis TBD

6.5A.2.2 Spectrum emission mask

6.5A.2.2.1 Spectrum emission mask for Intra-band contiguous CA

6.5A.2.2.2 Spectrum emission mask for Intra-band non-contiguous CA

6.5A.2.2.3 Spectrum emission mask for Inter-band CA

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 subclauses
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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6.5A.2.3 Additional spectrum emission mask

6.5A.2.3.1 Additional spectrum emission mask for Intra-band contiguous CA
6.5A.2.3.2 Additional spectrum emission mask for Intra-band non-contiguous CA
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

6.5A.2.4.1.2 NR ACLR for Intra-band non-contiguous CA

6.5A.2.4.1.3 NR ACLR for Inter-band CA

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 subclause 6.5.2.4.1.

6.5A.2.4.2 UTRA ACLR

6.5A.2.4.2.1 UTRA ACLR for Intra-band contiguous CA
6.5A.2.4.2.2 UTRA ACLR for Intra-band non-contiguous CA
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 subclause 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.

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
6.5A.3.2.2 Spurious emissions for UE co-existence for Intra-band non-contiguous CA
6.5A.3.2.3 Spurious emissions for UE co-existence for Inter-band CA

For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirementsin Table 6.5A.3.2-1
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-
1 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 6.5A.3.2-1 would be considered to be verified by the measurements verifying
the one uplink inter-band CA UE to UE co-existence requirements.
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Table 6.5A.3.2.3-1: Requirements for uplink inter-band carrier aggregation (two bands)

NR CA Spurious emission
Configuration Protected Band Frequency range (Mhz) Maximum MBW NOTE
Level (MHz)
(dBm)
CA_n3A-n78A | E-UTRABand 1, 3,5, 7, 8, 11,
18, 19, 20, 21, 26, 28, 34, 39, FoL_tow - FoL_nigh -50 1
40, 41, 65
Frequency range 1884.5 - 1915.7 -41 0.3 3
NR Band n257 26500 - 29500 -5 100
CA_n8A-n78A | E-UTRA Band 1,8, 20, 28, 34, FoL | i Fou 50 1
39’ 40,65 _low DL_high
E-UTRA Band 3, 7,41 FoL_low - FoL_nigh -50 1 2
E-UTRA Band 11, 21 FoL_low - FoL_high -50 1 5
Frequency range 860 - 890 -40 1 4,5
Frequency range 1884.5 - 1915.7 -41 0.3 3
NR Band n257 26500 - 29500 -5 100
NR Band n258 24250 - 27500 -5 100

NOTE 1: FDL_low and FDL_high refer to each frequency band specified in Table 5.2-1 or Table 5.5-1 in 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 5" harmonic
spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1
MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission.
This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB 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.

NOTE 3: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz

NOTE 4: These requirements also apply for the frequency ranges that are less than Foos (MHZz) in Table 6.5.3.1-1
and Table 6.5A.3.1-1 from the edge of the channel bandwidth.

NOTE 5: This requirement is applicable only for the following cases: - for carriers of 5 MHz channel bandwidth when
carrier centre frequency (Fc) is within the range 902.5 MHz < Fc < 907.5 MHz with an uplink transmission
bandwidth less than or equal to 20 RB - for carriers of 5 MHz channel bandwidth when carrier centre
frequency (Fc) is within the range 907.5 MHz < Fc < 912.5 MHz without any restriction on uplink
transmission bandwidth. - for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is
Fc = 910 MHz with an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.

NOTE: Tosimplify 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.

6.5A.4 Transmit intermodulation for CA
6.5A.3.2.1 Transmit intermodulation for Intra-band contiguous CA
6.5A.3.2.2 Transmit intermodulation for Intra-band non-contiguous CA

6.5A.3.2.3 Transmit intermodulation for Inter-band CA

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.

6.5D Output RF spectrum emissions for UL-MIMO
6.5D.10ccupied bandwidth for UL-MIMO

For UE supporting UL-MIMO, the requirements for occupied bandwidth is specified at each transmit antenna
connector. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of
the transmitted spectrum on the assigned channel at each transmit antenna connector.

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, 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 UL-MIMO configurations described in sub-clause 6.2D.1.
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If UE is configured for transmission on single-antenna port, the requirements in subclause 6.5.1 apply

6.5D.20ut of band emission for UL-MIMO

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

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
subclasuse 6.5.2 apply to each transmit antenna connector. The requirements shall be met with UL-MIMO
configurations described in sub-clause 6.2D.1.

If UE is configured for transmission on single-antenna port, the requirements in subclause 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, intermodulation products and frequency conversion products
are specified at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in
subclasuse 6.5.3 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations described in sub-clause 6.2D.1.

If UE is configured for transmission on single-antenna port, the requirements in subclause 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 power at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in
subclause 6.5.4 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations described in sub-clause 6.2D.1.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.5.4 apply.
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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).

The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections
below.

With the exception of subclause 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
and A.2.3, the DL reference measurement channels specified in Annex A.3.2 and using the set-up specified in Annex
C3.1l

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, 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 requirements in Section 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.

The above rules apply for al subclauses with the exception of subclause 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.

In later subclauses of Section 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 val ue 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, A.2.3 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) 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

Operating SCS 5 10 15 20 25 30 40 50 60 80 90 100 Duplex
Band kHz | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz Mode
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)

15 | -100.0 | -96.8 | -95.0 | -93.8

nl 30 -97.1 | -95.1 | -94.0 FDD
60 975 | -954 | -94.2
15 -98.0 | -948 | -93.0 | -91.8

n2 30 -95.1 | -93.1 | -92.0 FDD
60 -95.5 | -934 | -92.2
15 -97.0 | -93.8 | -92.0 | -90.8 | -89.7 | -88.9

n3 30 941 | -921 | -91.0 | -89.8 | -89.0 FDD
60 945 | -924 | -91.2 -90.0 | -89.1
15 -98.0 | -94.8 -93.0 | -90.8

n5 30 -95.1 | -93.1 | -91.0 FDD
60
15 -98.0 | -948 | -93.0 | -91.8

n7! 30 -95.1 | -93.1 | -92.0 FDD
60 -95.5 | -934 | -92.2
15 -97.0 | -93.8 | -92.0 | -90.0

n8 30 941 | -92.1 | -90.2 FDD
60
15 -97.0 | -93.8 | -92.0

nl2 30 941 | -92.1 EDD
60
15 -97.0 | -93.8 | -91.0 | -89.8

n20 30 -94.1 911 -90.0 EDD
60
15 -96.5 | -93.3 | -915 | -90.3

n2s5 30 -93.6 -91.6 -90.5 EFDD
60 -940 | -91.9 | -90.7
15 -985 | -955 | -935 | -90.8

n28 30 -95.6 | -93.6 | -91.0 FDD
60
15 | -100.0 | -96.8 | -95.0

n34 30 -97.1 -95.1 TDD
60 -97.5 | -95.4
15 | -100.0 | -96.8 | -95.0 | -93.8

n38 30 -97.1 | -95.1 | -94.0 TDD
60 975 | -954 | -94.2
15 | -100.0 | -96.8 | -95.0 | -93.8 | -92.7 | -91.9 | -90.6

n39 30 -97.1 | -95.1 | -94.0 | -92.8 | -92.0 | -90.7 TDD
60 -97.5 | -954 | -942 | -93.0 | -921 | -90.9
15 | -100.0 | -96.8 | -95.0 | -93.8 | -92.7 | -91.9 | -90.6 | -89.6

n40 30 -97.1 | -95.1 | -940 | 928 | -920 | -90.7 | -89.7 | -88.9 | -87.6 TDD
60 975 | -954 | -942 | 930 | 921 | -909 | -89.8 | -89.1 | -87.6
15 -948 | -93.0 | -91.8 -88.6 | -87.6

n41t 30 -95.1 | -93.1 | -92.0 -88.7 | -87.7 | -86.9 | -85.6 | -85.1 | -84.7 TDD
60 -955 | -93.4 | -92.2 -889 | -87.8 | -87.1 | -85.6 | -85.1 | -84.7
15 | -100.0 | -96.8 | -95.0 | -93.8 -90.6 | -89.6

n50 30 -97.1 | -95.1 | -94.0 -90.7 | -89.7 | -88.9 | -87.6 TDD
60 975 | -954 | -94.2 -909 | -89.8 | -89.1 | -87.6
15 | -100.0

n51 TDD
30
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Operating band / SCS / Channel bandwidth / Duplex-mode

Operating SCs 5 10 15 20 25 30 40 50 60 80 90 100 Duplex
Band kHz | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz Mode
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
60
15 | -995 | -96.3 | -945 | -93.3 -90.1
n66 30 -96.6 | -94.6 | -93.5 -90.2 FDD
60 -97.0 | -94.9 | -93.7 -90.4
15 | -100.0 | -96.8 | -95.0 | -93.8 | -92.7
n70 30 -97.1 | -95.1 | -94.0 | -92.8 FDD
60 975 | -954 | -942 | -93.0
15 | -97.2 | -94.0 | -91.6 | -86.0
n71 30 943 | -91.9 | -87.4 FDD
60 -
15 | -99.5% | -96.3% | -94.53 | -93.3°
n74 30 -96.6% | -94.6% | -93.53 FDD
60 -97.0% | -94.9% | -93.78
n77(33 | 15 -95.8 | -94.0 | -92.7 -89.6 | -88.6
t0 3.8 30 96.1 | -94.1 | -92.9 -89.7 | 887 | -87.9 | -86.6 | -86.1 | -85.6 | TDD
GHz)! 60 R 965 | -94.4 | -93.1 -89.9 | -888 | -88.0 | -86.7 | -86.2 | -85.7
15 953 | -935 [ -92.2 -89.1 | -88.1
n771 30 956 | -93.6 | -92.4 -89.2 | 882 | -87.4 | -86.1 | -856 | -85.1 | TDD
60 - -96.0 | -93.9 | -92.6 -89.4 | -883 | -875 | -86.2 | -85.7 | -85.2
15 -95.8 | -94.0 | -92.7 -89.6 | -88.6
n78! 30 -96.1 | -94.1 | -92.9 -89.7 | -88.7 | -87.9 | -86.6 | 86.1 | 856 | TDD
60 965 | -94.4 | -93.1 -89.9 | -88.8 | -88.0 | -86.7 | 862 | -g57
15 -89.6 | -88.6
n79t 30 -89.7 | -88.7 | -87.9 | -86.6 -85.6 | TDD
60 -89.9 | -88.8 | -88.0 | -86.7 -85.7

NOTE 1: Four Rx antenna ports shall be the baseline for this operating band
NOTE 2: The transmitter shall be set to Pumax as defined in subclause 6.2.4

NOTE 3: %indicates that the requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9-

1510.9 MHz.

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)
n7, n38, n41 -2.7
n77,n78, n79 -2.2

The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.2-1 and Table 7.3.2-2 shall be met for

an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal

to that specified in Table 7.3.2-3.
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Table 7.3.2-3: Uplink configuration for reference sensitivity
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Operating band / SCS / Channel bandwidth / Duplex mode

Operating | SCS 5 10 15 20 25 30 40 50 60 80 20 100 | Duplex
Band kHz | MHz | MHz | MHz | MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | Mode
15 25 50! 75t 100t
nl 30 24 36! 50! FDD
60 10! 18 24
15 25 50t | 50! 501!
n2 30 10! 24 241 241 FDD
60 10! 10! 101
15 25 50t | 50! 50! 50! 50!
n3 30 24 241 241 241 241 FDD
60 10! 10! 10! 10t 10!
15 25 251 25! 25t
n5 30 10! 10! 10! FDD
60
15 25 50! 751 751
n7 30 24 36! 361! FDD
60 10! 18 18t
15 25 251 25! 25t
n8 30 10! 10t 10t FDD
60
15 20! | 20! 20t
ni2 30 10! 10! FDD
60
15 25 20! 202 202
n20 30 10! 102 102 FDD
60
15 25 50 50! 50!
n25 30 24 241 241 FDD
60 10 10t 10t
15 25 251 251 251
n28 30 10! 10t 10t FDD
60
15 25 50! 751
n34 30 24 36! TDD
60 10! 18
15 25 50! 75t 100t
n38 30 24 36! 50! TDD
60 10! 18 24
15 25 50! 751 100! 128! 160 | 216
n39 30 24 36! 50! 64! 75! | 100! TDD
60 10! 18 24 30! 36! 50!
15 25 50! 75t 100t 1281 160 | 216 | 270
n40 30 24 36! 50! 641 75t | 100 | 128! | 162 216t TDD
60 10! 18 24 30! 36! 50! 641 75t 100!
15 50! 75t 100t 216 | 270
n41l 30 24 36! 50! 100t | 128! | 162 216! | 243! | 270! TDD
60 10t | 18 24 50! | 64' | 75! | 100 | 120 | 135
15 25 50! 751 100! 216 | 270
30 24 36! 50! 100! | 128 | 162 | NOTE
n50 3 TDD
60 10! 18 24 50! 641 751 | NOTE
3
15 25
n51 TDD
30
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Operating band / SCS / Channel bandwidth / Duplex mode

Operating | SCS 5 10 15 20 25 30 40 50 60 80 90 | 100 | Duplex
Band kHz | MHz | MHz | MHz | MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | Mode
60
15 25 50! 75t 100t 216
n66 30 24 36! 50! 100! FDD
60 10t 18 24 50!
15 25 50! 75t NO3TE NO3TE
n70 30 24 | 36t | NOTE | NOTE FDD
60 10t 18 N%TE N%TE
15 25 25 | 20t 20!
n71 30 12! 10! 10! FDD
60
15 25 251 25t 25
N74 30 10! 10t 10t FDD
60 5! 51 5!
15 50t | 75! | 100! 216 | 270
n77 30 24 36! 50! 100 | 128! | 162 | 216 | 243' | 2701 | TDD
60 - 10t | 18 24 501 | 64! | 75! | 100! | 120' | 135
n77 (3.8 15 501 751 100! 216 270
to 4.2 30 24 36! 50! 100! | 128! | 162 | 216' | 243 | 2701 | TDD
GHz) 60 10t | 18 | 24 50t | 64! | 75t | 100t | 120% | 135
15 50! 75 100t 216 270
n78 30 24 36! 50! 100 | 128! | 162 | 216 | 243' | 2701 | TDD
60 10t 18 24 50! 64! | 75! | 100 | 120! | 135
15 216 270
n79 30 100 | 128! | 162 216 270! TDD
60 50! 64t | 75! | 100! 135
NOTE 1: ! Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but

NOTE 2:

NOTE 3:

confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
2 refers to Band 20; for 15kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be
located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at
RBstart 16; for 30kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located
at RBstart 6 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8;
for 60kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3
and in the case of 20MHz 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 duplex distance 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

Operating Network

band Signalling
value

n2 NS 03
nl2 NS_06
n25 NS _03
n66 NS_03
n70 NS 03
n71 NS 35
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7.3.3 AR

<Editor’s note: Text to be added >
7.3A Reference sensitivity for CA
7.3A.1General

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.

7.3A.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 Annex A (with one sided dynamic OCNG
Pattern OP.1 FDD/TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.2-1.

7.3A.2.2 Reference sensitivity power level for Intra-band non-contiguous CA

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
Annex A (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal) with parameters specified in
Table 7.3.2-1, Table 7.3.2-2 and Table 7.3.2-3 modified in accordance with sub-clause 7.3A.3.2. The reference
sengitivity is defined to be met with al downlink component carriers active and one of the uplink carriers active.
Exceptions to reference sensitivity are allowed in accordance with sub-clause 7.3A.4.

7.3A.3ARs for CA

7.3A.3.1 General

For a UE supporting a CA configuration, the ARs ¢ applies for both SC and CA operation.

7.3A.3.2 ARfor Inter-band CA

For the UE which supportsinter-band carrier aggregation, the minimum requirement for reference sensitivity in Table

7.3A.3.2-1 shall be increased by the amount given by AR ¢ defined in subclause 7.3A.3.2 for the applicable operating
bands.

ETSI



3GPP TS 38.101-1 version 15.3.0 Release 15 103 ETSI TS 138 101-1 V15.3.0 (2018-10)

7.3A.3.2.1 ARjg. for two bands
Table 7.3A.3.2.1-1: AR due to CA (two bands)

Inter-band CA NR Band AR (dB)
configuration
n3 0.2
CA_n3-n77 n77 05
n3 0.2
CA_n3A-n78A n78 05
CA_n3-n79 n79 0.5
n8 0.2
CA n8A-n78A n78 05
CA n8-n79 n79 0.5
CA n28-n75 n28 0.2
n28 0.2
CA_n28A-n78A n78 05
CA n41A-n78A! n78 0.5
CA_n75A-n78A n78 0.5
CA _n76A-n78A 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.

7.3A.3.2.2 ARjg for three bands
Table 7.3A.3.2.2-1: ARjgc due to CA (three bands)

Inter-band CA NR Band ARic (dB)
configuration

7.3A.4 Reference sensitivity exceptions due to UL harmonic interference for
CA

Sensitivity degradation is allowed for a band 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

MSD due to harmonic exception for the DL 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
dB dB dB dB dB dB dB dB dB dB dB dB
n3 n77%2 23.9 22.1 20.9 17.9 16.9 16.1
n773 1.1 0.8 0.3
n3 n78%2 23.9 22.1 20.9 17.9 16.9 16.1
n783 1.1 0.8 0.3
n8 n784% 10.8 9.1 8.0 5.1 4.2 3.5 2.3 1.4
n8 n78%2 10.8 9.1 8 3.5 2.3 1.4
n8 n79t2 6.8 | 6.2 [ [5.6] | 4.9 4.4
n28 n75%2 28.1 25.3 24.0 22.8
n78%2 [10.4] | [8.9] [7.8] [4.7] [3.7] [3] [1.7] [1.2] [0.7]

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.

NOTE 2: The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such

that 1% =| "8 /0.2[0.1in MHzand FLe L Bw!® /2< fl® <Fl® BWLE /2 with f11° carrier

UL _low Channel uL = FuL_high —
frequency in the victim (higher) band in MHz and BW.2 , the channel bandwidth configured in the lower

hannel
band.
NOTE 3: The requirements are only applicable to channel bandwidths with a carrier frequency at

HB LB
* (20+ BWoname /2) MHz offset from Zam in the victim (higher band) with
FULLE’JOW +BWSE 12< f B <F® -BWLE /2

LB HB
Channel UL _high , where B\Weharna and BWeharne 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 a low band for which the 4" transmitter harmonic is within the downlink transmission bandwidth of a high
band.

NOTE 5: The requirements should be verified for UL NR-ARFCN of a low band (superscript LB) such that

fuLLB = L fD'-IjB /0'4J 0.1in MHz and FULLB_mN"'B\AéS;m /2< fu%_B RS Fulf_B_h'gw _BV\é:mé 12 with for the

carrier frequency of a high band in MHz and BWE  the channel bandwidth configured in the low band.

hannel

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 80 90 100
band band | MHz | MHz | MHz MHz MHz | MHz | MHz | MHz | MHz MHz MHz MHz

n3 n77 26 39 53 106 133 160

n3 n78 26 39 53 106 133 160 25

n8 n78 16 25 25 25 25 25 25 25 25
n8 n79 25 25 25 25 25
n28 n75 12 25 36 50
n28 n78 5 10 15 20

NOTE: 15kHz SCS is assumed for UL band.

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 7.3A.4-3 with uplink configuration
specified in Table 7.3A.4-4.
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Table 7.3A.4-3: MSD for the CA configuration for asynchronous operation and cross band isolation

for CA
Channel bandwidth
NR CA NR 5 10 15 20 40 50 60 80 90 100 Duplex
Configuration band MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz mode
CAN4IAn78A | n4l 90.3 | 88.5 | 87.3 | 84.1 | 83.1 oD

Table 7.3A.4-3a: Uplink configuration for reference sensitivity exceptions due to cross band isolation
for CA

NR Band / Channel bandwidth of the high band

UL DL SCS 5 10 15 20 25 30 40 50 60 80 90 100
band | band | (kHz) | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz MHz | MHz

n78 n41 30 N/A | 273 | 273 273 N/A | N/A | 273 | 273 | 273 273 273 273

Table 7.3A.4-4: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1

UL DL 5 10 15 20 25 40 50 60 80 90 100
band band MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
n4l n78! N/A 8.3 8.0 6.9 N/A 3.9 3 2.3 1.2 0.4

n78 n41? N/A 10.4 10.4 10.4 N/A 7.2 6.2 55 4.5 4.5
NOTE 1: The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such

fUIT_B = LfDF:_B /015p1 FULLB_Iow + BWCLhBa\nnel /2 < fULLB < FULLB_high - BWCLtE\nneI /2 fD|-|I_B Carrier

LB
frequency in the victim (higher) band in MHz and BVehema the channel bandwidth configured in the lower

band.
NOTE 2: The requirements should be verified for UL EARFCN of the aggressor (high) band (superscript HB) such
fUILB = |_15* fDFI‘_B plm MHz and FUHLB_Icwv + ch:aBnnel 12< fUHLB < fUHLB_high - BWCHh:nnd 12 Wlth [If Carrier
LB
frequency in the victim (lower) band in MHz and BWenamd the channel bandwidth configured in the higher
band.

that in MHz and with

that

Table 7.3A.4-4a: Uplink configuration for reference sensitivity exceptions due to receiver harmonic
mixing for CA in NR FR1

UL DL SCS 5 10 15 20 25 40 50 60 80 90 100
band band | (kHz) | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz

n4l n78 30 N/A 24 24 24 N/A 24 24 24 24 24 24
n78 n41 30 N/A 50 50 50 N/A 50 50 50 50 50 50

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 the reference
sengitivity is defined only for the specific uplink and downlink test points specified in Table 7.3A.5-1. 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.
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Table 7.3A.5-1: 2DL/2UL interband Reference sensitivity QPSK Prersens and uplink/downlink
configurations

Band / Channel bandwidth / Nrs / Duplex mode SOlIJl\r/ICDe of
NR CA NR band UL Fc UIé(BL uL DL Fc MSD Duplex
Configuration (MHz) (MH2) Cirs (MHz) (dB) mode
[26] IMD24
CA_n3A-n78A n3 1740 5 25 1835 8.7 FDD
n78 3575 10 25 3575 N/A TDD N/A
[8.0] IMD44
CA_n3A-n78A n3 1765 5 25 1860 0.7 FDD
n78 3435 10 25 3435 N/A TDD N/A
n8 897.5 5 25 942.5 8.3 FDD IMD4
CA_NBA-n78A n78 3635 10 52 3635 N/A TDD N/A

NOTE 1: Both of the transmitters shall be set min(+20 dBm, Pcmax_Lfc) as defined in subclause 6.2A.4

NOTE 2: RBstarT = 0, 15kHz 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).

NOTE4: 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.

7.3B Reference sensitivity for DC

7.3C Reference sensitivity for SUL

7.3C.1General

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.

7.3C.2Reference sensitivity power level for SUL

For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table
7.3.2-1 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.

Table 7.3C.2-1: Supplementary Uplink configuration for reference sensitivity

Downlink band/ Uplink band / Channel bandwidth /
Nrs

Downlink Uplink 5 10 15 20
band band MHz | MHz | MHz | MHz
n78 n80 25 52 79 106
n78 n81 25 52 79 106
n78 n82 25 52 79 106
n78 n83 25 52 79 106
n78 ng4 25 52 79 106
n78 n86 25 52 79 106
n79 n80 25 52 79 106
n79 n81 25 52 79 106

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 allowed 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)

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

n80 n7812 23.9 22.1 20.9 17.9

n783 1.1 0.8 0.3
n82 n784% 10.8 9.1 8 6
n81 n78%2 10.8 9.1 8 5.1 4.2 3.5 2.3 1.4
n81 n7867 10.4 8.9 7.8 4.7 3.7 3 1.7 1.2 0.7
n86 n78%2 23.9 22.1 20.9 17.9

n783 1.1 0.8 0.3
n81 n7987 [6.8] 6.2 [5.6] 4.9 4.4

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.

NOTE 2: The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such

. . fHB .
that fUIT_B = |_ka:_8 lozplln MHZ and FULLB_Iow + BWCLhBa\nnel /2 < fULLB < ULLB_high - BWCLtE\nneI /2 Wlth bt carrier
LB
frequency in the victim (higher) band in MHz and B\Werama the channel bandwidth configured in the lower

band.
NOTE 3: The requirements are only applicable to channel bandwidths with a carrier frequency at
+(20+ BWSB, , 12) 2f

MHz offset from “ 'Vt in the victim (higher band) with
FLB BWLB /2<fLB<FLB _BWLB /2 B LB HB
UL _low + Channel = 'uL = TUL_high Channel , Where V\éhannel and BWChannel are the Channe|

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

that fUILB = |_f[>'-|‘_B /o,4p_1in MHz and FULLB_Iow + BWehannet / 2 < fuLl_B < FULLB_high - BWCLhinneI /2 with fDHLB carrier

Channel
frequency in the victim (higher) band in MHz and BW.2,
band.
NOTE 6: The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such

that fUILB = |_f[>'-|‘_B /0.5J).lin MHz and FULLB_Iow + BWehannet / 2 < fuLl_B < FULLB_high - BWCLhinneI /2 with fDHLB carrier

Channel
frequency in the victim (higher) band in MHz and BW.2  the channel bandwidth configured in the lower
band.
NOTE 7: 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.

the channel bandwidth configured in the lower

Table 7.3C.2-3: Supplementary Uplink configuration (exceptions due to harmonic issue)

NR Band / Channel bandwidth of the high band
UL band 5 10 15 20 25 30 40 50 60 80 90 100
DL MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
band MHz | MHz | MHz MHz (Nrs | (Nre | (NrRe | (Nre | (Nre | (Nrs | (Nre | (Nrs
(Nre) | (Nr8) | (Nre) | (Nrs)
) ) ) ) ) ) ) )
n80 n78 25 36 50 100
n81 n78 16 25 25 25 25 25 25 25 25
n81 n79 25 25 25 25 25 25
n83 n78 10 15 20 25 25 25 25 25 25
n86 n78 26 39 53 100

7.3C.3ARg for SUL
7.3C.3.1 General

For a UE supporting a SUL configuration, the ARg ¢ applies for both SC and SUL operation.
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7.3C.3.2 SUL band combination

For the UE which supports SUL band combiantion, the minimum requirement for reference sensitivity in Table 7.3C.2-
1 shall be increased by the amount given in AR ¢ defined in subclause 7.3C.3.2 for the applicable operating bands.

7.3C.3.2.1 AR for two bands
Table 7.3C.3.2.1-1: ARgcdue to SUL (two bands)

Band NR Band AR (dB)
combination
for SUL
n78 0.5
SUL_n78-n80 n80 0.2
n78 0.2
SUL_n78-n81 N8l 02
SUL _n78-n82 n78 0.5
n78 0.5
SUL_n78-n83 n83 0.2
SUL _n78-n84 n78 0.5
n78 0.5
SUL_n78-n86 86 02

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 subclause 7.3 shall be met with the UL-MIMO configurations described in sub-clause 6.2D.1. For UL-
MIMO, the parameter Pumax isthe total transmitter power over the two transmits power over the two transmit antenna
connectors.

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
Annex A.3.2 (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 80 90 100
MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHZz | MHz | MHz
Power in -252 =242 | 232 | -22%2 | -21? -20?
Transmission dBm -223
Bandwidth =278 -26% | -25% | -248 | 238
Configuration
NOTE 1: The transmitter shall be set to 4dB below Pcmax_ at the minimum uplink configuration specified in
Table 7.3-3 with Pcmax_L as defined in subclause 6.2.4.
NOTE 2: Reference measurement channel is [TBD] for 64-QAM.
NOTE 3: Reference measurement channel is [TBD] for 256-QAM.

7.4A Maximum input level for CA

7.4A.1 Maximum input level for Intra-band contiguous CA

For carrier aggregation maximum input level is defined as the exact wording TBD, over the aggregated receiver
bandwidth, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified
reference measurement channel over each component carrier. The minimum requirement is the same as the one
specified in Table 7.4-1.
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7.4A.2 Maximum input level for Intra-band non-contiguous CA

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. The UE shall meet the requirements specified in subclause 7.4 for each component carrier while all
downlink carriers are active.

7.4D Maximum input level for UL-MIMO

For UE with two transmitter antenna connectorsin closed-loop spatial multiplexing, the minimum requirements
specified in sub-clause 7.4 shall be met with the UL-MIMO configurations described in sub-clause 6.2D.1. For UL-
MIMO, the parameter Pcvwax 1 is defined as the total transmitter power over the two transmit antenna connectors.

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. ACS isthe ratio of the receive filter attenuation on the assigned channel frequency to the receive filter
attenuation on the adjacent channel(s).

The UE shall fulfil the minimum requirements specified in Table 7.5-1 for NR bands with Fp__nigh < 2700 MHz and
FuL_high < 2700 MHz and the minimum requirements specified in Table 7.5-2. for NR bands with Fp_jow> 3300 MHz
and Fuc_jow> 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.2.3 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)]. For operating
bands with an unpaired DL part (as noted in [ Table 5.5-1]), the requirements only apply for carriers assigned in the
paired part.

Table 7.5-1: ACS for NR bands with FpL_nigh < 2700 MHz and Fu_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 [25.5] [24] [23] [22.5] [21]
RX parameter Units Channel bandwidth
90 MHz 100 MHz
ACS dB [20.5] [20]

Table 7.5-2: ACS for NR bands with FpL_jow2 3300 MHz and Fur_jow 2 3300 MHz

RX parameter Units Channel bandwidth
10 MHz 15 MHz 20 MHz 40 MHz 50 MHz
ACS dB [33] [33] [33] [33] [33]
RX parameter Units Channel bandwidth
60 MHz 80 MHz 90 MHz 100 MHz
ACS dB [33] [33] [33] [33]
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Table 7.5-3: Test parameters for NR bands with Fp__nigh < 2700 MHz and Fu._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 +
[45.5]dB [45.5]dB [42.5] dB [39.5]dB [38.5]dB
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 +
[38]1dB [36.5] dB [35.5] dB [35]dB [33.5]dB
BWinterferer MHz 5 5 5 5 5
Finterferer (Offset) MHz 17.5 225 275 325 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 +
[33]1dB [32.5] dB
BWinterferer MHz 5 5
Finterferer (Offset) MHz 47.5 52.5
/ /
-47.5 -52.5
NOTE 1: The transmitter shall be set to 4dB below [...].
NOTE 2: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
q_“:intafaer |/ scs '|+ 0.5)3(;3 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 NR interferer RMC specified in [...]
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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 17.5 225 275 325 42.5
/ / / / /
-17.5 -22.5 -27.5 -32.5 -42.5
RX parameter Units Channel bandwidth
90 MHz 100 MHz
Power in dBm
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 [...].
NOTE 2: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
(ﬂpmﬁqer |/ 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 3: The interferer consists of the RMC specified in [...]
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Table 7.5-5: Test parameters for NR bands with Fp__jow 2 3300 MHz and Fu_jow2 3300 MHz, case 1

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz [ 40MHz | 50 MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + [45.5] dB
BWinterferer MHz 10 15 20 40 50
Finterferer (Offset) MHz 10 15 20 40 50
/ / / / /
-10 -15 -20 -40 -50
RX parameter Units Channel bandwidth
60MHz | 80MHz | 90MHz | 100 MHz
Power in dBm
transmission
bandwidth REFSENS + 14 dB
configuration
Pinterferer dBm REFSENS REFSENS REFSENS REFSENS
+[45.5] dB +[45.5] dB +[45.5] dB +[45.5] dB
BWinterferer MHz 60 80 90 100
Finterferer (Offset) MHz 60 80 90 100
/ / / /
-60 -80 -90 -100
NOTE 1: The transmitter shall be set to 4dB below [...].
NOTE 2: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
(ﬂpmﬁqer |/'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 3: The interferer consists of the RMC specified in [...]

Table 7.5-6: Test parameters for NR bands with Fp__jow 2 3300 MHz and Fuc_jow2 3300 MHz, case 2

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 40MHz | 50MHz
Power in dBm
transmission
bandwidth [-56.5]
configuration
Pinterferer dBm -25
BWinterferer MHz 10 15 20 40 50
Finterferer (Offset) MHz 10 15 20 40 50
/ / / / /
-10 -15 -20 -40 -50
RX parameter Units Channel bandwidth
60MHz | 80MHz | 90MHz | 100 MHz
Power in dBm
transmission
bandwidth [-56.5]
configuration
Pinterferer dBm -25 -25 -25 -25
BWinterferer MHz 60 80 90 100
Finterferer (Offset) MHz 60 80 90 100
/ / / /
-60 -80 -90 -100
NOTE 1: The transmitter shall be set to 24 dB below [...].
NOTE 2: The absolute value of the interferer offset Fintererer (Offset) shall be further adjusted to
mpimme ‘/ CS -|+ 0.5)3(;3 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 [...]
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7.5A.1 Adjacent channel selectivity for Intra-band contiguous CA

For intra-band contiguous carrier aggregation with two component carriers and aggregated bandwidth BWChannel _CA
shall be configured at nominal channel spacing tothe PCC. The UE shall fulfil the minimum requirement specified in

Table 7.5A.1-1 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.X.X (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex
A.X.X.X) with parameters specified in Tables 7.5A.1-2 and 7.5A.1-3.

Table 7.5A.1-1: ACS for intra-band contiguous CA with Fp__jow2 3300 MHz and Fy__jow2 3300 MHz

RX parameter Units Channel bandwidth
110 MHz | 120 MHz | 130 MHz | 140 MHz | 150 MHz
ACS dB [33] [33] [33] [33] [33]
RX parameter Units Channel bandwidth
160 MHz | 180 MHz | 200 MHz
ACS dB [33] [33] [33]

Table 7.5A.1-2: Test parameters for intra-band contiguous CA with Fp__jow2 3300 MHz and Fuy_jow 2

3300 MHz, case 1

RX parameter Units Channel bandwidth
110MHz [ 120MHz | 130MHz | 140MHz [ 150 MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + [455] dB
BWinterferer MHz 110 120 130 140 150
Finterferer (Offset) MHz 110 120 130 140 150
/ / / / /
-110 -120 -130 -140 -150
RX parameter Units Channel bandwidth
160 MHz 180 MHz 200 MHz
Power in dBm
transmission REFSENS REFSENS REFSENS
bandwidth +14 dB +14 dB +14dB
configuration
Pinterferer dBm REFSENS REFSENS REFSENS
+[45.5] dB +[45.5] dB +[45.5]dB
BWinterferer MHz 160 180 200
Finterferer (Offset) MHz 160 180 200
/ / /
-160 -180 -200
NOTE 1: The transmitter shall be set to 4dB below [...].
NOTE 2: The absolute value of the interferer offset Fintererer (Offset) shall be further adjusted to
q_“:intafaer |/ scs '|+ 0.5)3(;3 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 [...]
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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 Channel bandwidth
110MHz [ 120MHz | 130MHz | 140MHz [ 150 MHz
Power in dBm
transmission
bandwidth [56.5]
configuration
Pinterferer dBm -25
BWinterferer MHz 110 120 130 140 150
Finterferer (Offset) MHz 110 120 130 140 150
/ / / / /
-110 -120 -130 -140 -150
RX parameter Units Channel bandwidth
160 MHz 180 MHz 200 MHz
Power in dBm
transmission
bandwidth [-56.5] [-56.5] [-56.5]
configuration
Pinterferer dBm -25 -25 -25
BWinterferer MHz 160 180 200
Finterferer MHz 160 180 200
(offset) / / /
-160 -180 -200
NOTE 1: The transmitter shall be set to 4dB below [...].
NOTE 2: The absolute value of the interferer offset Finterferer (0ffset) shall be further adjusted to
(ﬂpmﬁqer |/ 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 3: The interferer consists of the RMC specified in [...]

7.5A.2 Adjacent channel selectivity Intra-band non-contiguous CA

Detailed structure of the subclauseis TBD.

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 regquirements 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 subclause 7.5 for each component carrier
while al 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.X.X (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex
AX.X.X).

7.5D Adjacent channel selectivity for UL-MIMO

For UE(s) with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum
requirements specified in sub-clause 7.5 shall be met with the UL-MIMO configurations described in sub-clause
6.2D.1. For UL-MIMO, the parameter Pcvax_L is defined as the total transmitter power over the two transmit antenna
connectors.

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.
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7.6.2 In-band blocking

For NR bands with Fp_pnigh < 2700 MHz and Fy_nigh < 2700 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.2.3 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) with parameters specified in Table 7.6.2-1 and Table 7.6.2-2. The said 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 5.5-1), the requirements only apply for carriers assigned in
the paired part.

Table 7.6.2-1: In-band blocking parameters for NR bands with Fp_nigh < 2700 MHz and Fuyc_nigh < 2700

MHz

RX parameter Units Channel bandwidth

5MHz | 10MHz [ 15MHz | 20MHz [ 25MHz
Power in dBm REFSENS + channel specific value below
transmission dB 6 6 7 9 10
bandwidth
configuration
BWinterferer MHz 5
Floffset, case 1 MHz 75
Fioffset, case 2 MHz 12.5
RX parameter Units Channel bandwidth

30MHz | 40MHz | 50MHz | 60MHz | 80MHz
Power in dBm REFSENS + channel specific value below
transmission
bandwidth dB 11 12 13 14 15
configuration
BWinterferer MHz 5
Floffset, case 1 MHz 75
Floffset, case 2 MHz 12.5
RX parameter Units Channel bandwidth

90MHz [ 100 MHz
Power in dBm
transmission REFSENS + channel specific
bandwidth value below
configuration

dB 15.5 | 16

BWinterferer MHz 5
Fioffset, case 1 MHz 7.5
Floffset, case 2 MHz 12.5
NOTE 1: The transmitter shall be set to 4dB below [...].
NOTE 2: The interferer consists of the