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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.

The present document is part 2 of a multi-part Technical Specification (TS) covering the New Radio (NR) User
Equipment (UE) conformance specification, which is divided in the following parts:

3GPP TS 38.521-1 [13]: NR; User Equipment (UE) conformance specification; Radio transmission and
reception; Part 1: Range 1 Standalone;

3GPP TS 38.521-2: NR; User Equipment (UE) confor mance specification; Radio transmission and
reception; Part 2: Range 2 Standalone;

3GPP TS 38.521-3[14]: NR; User Equipment (UE) conformance specification; Radio transmission and
reception; Part 3: Range 1 and Range 2 Interworking operation with other radios;

3GPP TS 38.521-4 [15]: NR; User Equipment conformance specification; Radio transmission and reception; Part
4: Performance;

3GPP TS 38.522 [16]: NR; User Equipment (UE) conformance specification; Applicability of radio
transmission, radio reception and radio resource management test cases;

3GPP TS 38.533[17]: NR; User Equipment (UE) conformance specification; Radio resource management
(RRM);
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1 Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that
contain RF characteristics for frequency Range 2 as part of the 5G-NR.

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are
only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances
in which tests apply, thisis noted in the "definition and applicability" part of the test.

For example only Release 15 and later UE declared to support 5G-NR shall be tested for this functionality. In the event
that for some tests different conditions apply for different releases, thisisindicated within the text of the test itself.

2 References

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

e References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e [or aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto 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 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1. Range 1
Standalone”.

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

[4] 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’.

[5] 3GPP TR 38.810: " Study on test methods for New Radio".

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

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

[8] FCC 47 CFR Part 30: "UPPER MICROWAVE FLEXIBLE USE SERVICE, §30.202 Power
limits".

[9] 3GPP TS 38.211: "NR; Physical channels and modulation".

[10] 3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test
environment".

[17] 3GPP TS 38.508-2: "5GS; User Equipment (UE) conformance specification; Part 2: Common
I mplementation Conformance Statement (ICS) proforma’.

[12] 3GPP TS 38.509: "5GS; Specia conformance testing functions for User Equipment (UE)".

[13] 3GPP TS 38.521-1: "NR; User Equipment (UE) conformance specification; Radio transmission

and reception; Part 1: Range 1 Standalone”.

[14] 3GPP TS 38.521-3: "NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios’.
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[15] 3GPP TS 38.521-4: "NR; User Equipment conformance specification; Radio transmission and
reception; Part 4: Performance".

[16] 3GPP TS 38.522: "NR; User Equipment (UE) conformance specification; Applicability of radio
transmission, radio reception and radio resource management test cases'”.

[17] 3GPP TS 38.533: "NR; User Equipment (UE) conformance specification; Radio resource
management (RRM)".

[18] 3GPP TS 38.300: "NR; Overall description; Stage 2".

[19] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

[20] 3GPP TR 38.903: "NR; Derivation of test tolerances and measurement uncertainty for User
Equipment (UE) conformance tests".

[21] 3GPP TR 38.905: "NR; Derivation of test points for radio transmission and reception conformance
test cases'.

[22] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

[23] 3GPP TS 38.214: "NR; Physical layer procedures for data’.

[24] 3GPP TS 38.215: "NR; Physical layer measurements”.

[25] 3GPP TS 38.133: "NR; Requirements for support of radio resource management".

[26] 3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities'.

[27] |EEE Std 149: "IEEE Standard Test Procedures for Antennas', |EEE.

[28] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin 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 TR 21.905 [1].

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

Beam correspondence: the ability of the UE to select a suitable beam for UL transmission based on DL measurements
with or without relying on UL beam sweeping.

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.

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

EIRP(Link=TX beam peak direction, M eas=Link angle): measurement of the EIRP of the UE such that the
measurement angle is aligned with the beam peak direction within an acceptable measurement error uncertainty. EIRP
(indicator to be measured) can be replaced by Frequency, EVM, carrier Leakage, In-band emission and OBW.
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EIRP(Link=Link angle, M eas=Link angle): measurement of the UE such that the link angle is aligned with the
measurement angle. EIRP (indicator to be measured) can be replaced by EIS, Frequency, EVM, carrier Leakage, In-
band emission and OBW.

EIRP(Link=Spherical coverage grid, Meas=Link angle): measurement of the EIRP spherical coverage of the UE
such that the EIRP link and measurement angles are aligned with the directions along the spherical coverage grid within
an acceptable measurement error uncertainty. Alternatively, the spherical coverage grid can be replaced by the beam
peak search grid as the results from the beam peak search can be re-used for spherical coverage.

ElS (equivalent isotropic sensitivity): sensitivity for an isotropic directivity device equivalent to the sensitivity of the
discussed device exposed to an incoming wave from a defined AcA

NOTE 1: The sensitivity isthe minimum received power level at which specific requirement is met.
NOTE 2: Isotropic directivity isequal in al directions (i.e. 0 dBi).

EIS(Link=RX beam peak direction, Meas=Link angle): measurement of the EIS of the UE such that the
measurement angle is aligned with the RX beam peak direction within an acceptable measurement error uncertainty.

Fallback group: Group of carrier aggregation bandwidth classes for which it is mandatory for a UE to be able to
fallback to lower order CA bandwidth class configuration. It is not mandatory for a UE to be able to fallback to lower
order CA bandwidth class configuration that belongs to a different fallback group.

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

NOTE: Carriersaggregated in each band can be contiguous or non-contiguous.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.

Link angle: aDL-signal AoA from the view point of the UE, as described in Annex N. If the beam lock functionis
used to lock the UE beam(s), the link angle can become any arbitrary AoA once the beam lock has been activated.

M easurement angle: the angle of measurement of the desired metric from the view point of the UE, as described in
Annex N.

radiated interface boundary: operating band specific radiated requirements reference point where the radiated
requirements apply.

radiated requirementsreference point: for the RF measurement setup, the radiated requirements reference point is
located at the centre of the quiet zone. From the UE perspective the reference point is the input of the UE antenna array.

RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of
ElSisfound.

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.

TRP(Link=TX beam peak direction, Meas=TRP grid): measurement of the TRP of the UE such that the
measurement angles are aligned with the directions of the TRP grid points within an acceptable measurement
uncertainty while the link angle is aligned with the TX beam peak direction

NOTE: For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region.
TX beam peak direction: direction where the maximum total component of EIRP is found.

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

Vehicular UE: A UE embedded in avehicle.

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 21 ETSI TS 138 521-2 V16.6.0 (2021-02)

3.2

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

Symbols

AEIRPsc The beam correspondence tolerance, where AEIRPsc = EIRP, — EIRP;

AFgiobal Granularity of the global frequency raster

AFRaser Band dependent channel raster granularity

Afoos A Frequency of Out Of Band emission

AMBpp Allowed relaxation to each, minimum peak EIRP and reference sensitivity due to support for
multi-band operation, per band in a combination of supported bands

AMBsp Allowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to support
for multi-band operation, per band in a combination of supported bands

Ars The starting frequency offset between the allocated RB and the measured non-allocated RB

AR Allowed reference sensitivity relaxation due to support for inter-band CA operation

>MBp Total allowed relaxation to each, minimum peak EIRP and reference sensitivity due to support for
multi-band operation, for all bandsin a combination of supported bands

>MBs Total allowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to
support for multi-band operation, for all bands in a combination of supported bands

BW channe Channel bandwidth

BWchame_ca Aggregated channel bandwidth, expressed in MHz.

BWoce max( BWes,channel(k) )

BWoeg,chamegg ~ Minimum guardband defined in clause 5.3A.2 of carrier k

BWinterferer Bandwidth of the interferer

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

ElRPmex The applicable maximum EIRP as specified in clause 6.2.1

EIRP; The measured total EIRP based on the beam the UE chooses autonomously (corresponding beam)
to transmit in the direction of the incoming DL signal, which is based on beam correspondence
without relying on UL beam sweeping

EIRP;, The measured total EIRP based on the beam yielding highest EIRP in a given direction, which is
based on beam correspondence with relying on UL beam sweeping

Fc RF reference frequency for the carrier center on the channel raster, given in table 5.4.2.2-1

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

Fc plock, low Fc of the lowest transmitted/received carrier in a sub-block.

Fc, high The Fc of the highest carrier, expressed in MHz.

Fc, iow The Fc of the lowest carrier, expressed in MHz.

FoL_high The highest frequency of the downlink operating band

FoL_iow The lowest frequency of the downlink operating band

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

Fedge,block,low The lower sub-block edge, where Fedge biockiow = Fc,blocklow = Foffset, low.

Fedge, high The upper edge of Aggregated Channel Bandwidth, expressed in MHZz. Fedge, high = Fc, high + Foffset,
high.

Fedge, low The lower edge of Aggregated Channel Bandwidth, expressed in MHZz. Fedge, 1ow = Fc, 1ow - Fofrset, 1ow.

Finterferer Frequency of theinterferer

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

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

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

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

Foffset, high Frequency offset from Fc, nigh to the upper UE RF Bandwidth edge, or from Fc piock, nigh t0 the upper
sub-block edge

Fofrset, low Frequency offset from Fc, 10w t0 the lower UE RF Bandwidth edge, or from Fc piock, 1ow tO the lower
sub-block edge

Frer RF reference frequency

Frer-offs Offset used for calcul ati ng Frer

FuL_high The highest frequency of the uplink operating band

FuL_iow The lowest frequency of the uplink operating band

FuL_mess The sub-carrier frequency for which the equalizer coefficient is evaluated

F_center The center frequency of an allocated block of PRBs
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GBchame Minimum guardband defined in clause 5.3.3

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

L crB,Max Maximum number of RB for a given Channel bandwidth and sub-carrier spacing

Max() The largest of given numbers

Min() The smallest of given numbers

MPR ¢ Maximum output power reduction for carrier f of serving cell ¢

MPRnarrow Maximum output power reduction due to narrow PRB allocation

MPRwt Maximum power reduction due to modulation orders, transmit bandwidth configurations,
waveform types

NRacLr NRACLR

Nrs Transmission bandwidth configuration, expressed in units of resource blocks

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

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

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

NRer-offs Offset used for calculating Nree

Npre Physical resource block number

Pcemax The configured maximum UE output power

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

Pinterferer M odulated mean power of the interferer

Pint The intermediate power point as defined in table 6.3.4.2-2

Prnax The maximum UE output power as specified in clause 6.2.1

Prin The minimum UE output power as specified in clause 6.3.1

ProwerClass Nominal UE power class (i.e., no tolerance) as specified in clause 6.2.1

Prs The transmitted power per alocated RB, measured in dBm

Prvax fc The measured total radiated power for carrier f of serving cell ¢

Pumax The measured configured maximum UE output power

Pw Power of awanted DL signal

P-MPRs ¢ The Power Management UE Maximum Power Reduction for carrier f of serving cell ¢

RBstart Indicates the lowest RB index of transmitted resource blocks

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

SCSiow SCS for the lowest assigned component carrier in clause 5.3A.1

SSrer SS block reference frequency position

TRPrmax The maximum TRP for the UE power class as specified in clause 6.2.1

T(AP) The tolerance T(AP) for applicable values of AP (valuesin dB)

3.3 Abbreviations

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

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

AOA Angle of Arriva

A-MPR Additional Maximum Power Reduction

BCS Bandwidth Combination Set

BPSK Binary Phase-Shift Keying

BS Base Station

BW Bandwidth

BWP Bandwidth Part

CA Carrier Aggregation

CABW Cumulative Aggregated Channel Bandwidth

CA_nX-nY 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

CC Component Carrier

CDF Cumulative Distribution Function

CP-OFDM Cyclic Prefix-OFDM

Cw Continuous Wave

DFT-ssOFDM  Discrete Fourier Transform-spread-OFDM
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DL Downlink
DM-RS Demodulation Reference Signal
DTX Discontinuous Transmission
DUT Device Under Test
EIRP Effective | sotropic Radiated Power
EIS Effective Isotropic Sensitivity
EVM Error Vector Magnitude
FR Frequency Range
FWA Fixed Wireless Access
GSCN Global Synchronization Channel Number
IBB In-band Blocking
IDFT Inverse Discrete Fourier Transformation
ITU-R Radio communication Sector of the International Telecommunication Union
MBW Measurement bandwidth defined for the protected band
MPR Allowed maximum power reduction
NR New Radio
NR-ARFCN NR Absolute Radio Frequency Channel Number
OCNG OFDMA Channel Noise Generator
Oo0B Out-of-band
OTA Over The Air
PRB Physical Resource Block
P-MPR Power Management Maximum Power Reduction
QAM Quadrature Amplitude Modulation
RB Resource Blocks
REFSENS Reference Sensitivity
RF Radio Frequency
RIB Radiated Interface Boundary
RMS Root Mean Square (value)
RSRP Reference Signal Receiving Power
Rx Receiver
SCS Subcarrier Spacing
SEM Spectrum Emission Mask
SRS Sounding Reference Symbol
SS Synchronization Symbol
TDD Time Division Duplex
TPC Transmission Power Control
TRP Total Radiated Power
TX Transmitter
UE User Equipment
UL Uplink
UL MIMO Uplink Multiple Antenna transmission
4 General
4.1 Relationship between minimum requirements and test

requirements

The TS 38.101-2 [3] isa Single-RAT specification for NR UE, covering RF characteristics and minimum performance
requirements. Conformance to the TS 38.101-2 [3] is demonstrated by fulfilling the test requirements specified in the
present document.

The Minimum Requirements given in TS 38.101-2 [3] make no alowance for measurement uncertainty (MU). The
measurement uncertainty definesin TR 38.903 [20]. The present document defines test tolerances (TT). These test
tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirementsin
this specification to create test requirements. For some requirements, including regulatory requirements, the test
tolerance is set to zero.
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The measurement results returned by the test system are compared - without any modification - against the test
requirements as defined by various levels of " Shared Risk" principle as described below.

a) Core specification value is not relaxed by any relaxation value (TT=0). For each single measurement, the
probability of aborderline good UE being judged as FAIL equals the probability of a borderline bad UE being
judged as PASS.

Test tolerances equal to O (TT=0) are considered in this specification.

b) Core specification value isrelaxed by arelaxation value (TT>0). For each single measurement, the probability of
aborderline bad UE being judged as PASS is greater than the probability of a borderline good UE being judged
asFAIL.

Test tolerances |lower than measurement uncertainty and greater than 0 (0 < TT < MU) are considered in this
specification.

Test tolerances high up to measurement uncertainty (TT = MU) are considered in this specification which is a'so
known as “Never fail agood DUT” principle.

c) Core specification value is tightened by a stringent value (TT<0). For each single measurement, the probability
of aborderline good UE being judged as FAIL is greater than the probability of a borderline bad UE being
judged as PASS.

Test tolerances lower than 0 (TT<0) are not considered in this specification.

The “Never fail agood DUT” and the “ Shared Risk” principles are defined in Recommendation ITU R M.1545 [6].

4.2 Applicability of minimum requirements

a) InTS38.101-2 [3] the Minimum Requirements are specified as general requirements and additional
requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be
met in al scenarios.

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

¢) The spurious emissions power requirements are for the long-term average of the power. For the purpose of
reducing measurement uncertainty it is acceptable to average the measured power over a period of time
sufficient to reduce the uncertainty due to the statistical nature of the signal.

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

A terminal which supports CA or DC configurations, which include FR2 intra-band CA combinations with multiple
subblocks, where at least one of the subblocks consists of a contiguous CA combination, is not required to support al
possible fallback combinations but can directly fall back to asingle FR2 carrier. Deactivating carriers within the CA or
DC combination is still possible.

4.3 Specification suffix information

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

NOTE:  Suffix D in this specification represents
either polarized UL MIMO or spatial UL
MIMO. RF requirements are same. If
UE supports both kinds of UL MIMO,
then RF requirements only need to be
verified under either polarized or spatial
UL MIMO.

4.4 Test point analysis

Theinformation on test point analysis and test point selection including number of test points for each test caseis
shown in TR 38.905 [21] clause 4.2.

4.5 Applicability and test coverage rules

The applicability and test coverage rules for Standalone and EN-DC capable devices shall include the following:

If atest case for aFR2 NR band in a device istested in NSA mode for non-exceptional requirement as per TS 38.521-3
[14], it shall fulfil the coverage requirement for that test case for standalone FR2 test requirements for that NR band and
need not be retested.

5 Operating bands and channel arrangement

5.1 General

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

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

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

Table 5.1-1: Definition of frequency ranges

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

The present specification covers FR2 operating bands.

5.2 Operating bands

NR is designed to operate in the FR2 operating bands defined in Table 5.2-1.
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Table 5.2-1: NR operating bands in FR2

Operating Uplink (UL) operating band Downlink (DL) operating band Duplex ‘

Band BS receive BS transmit Mode
UE transmit UE receive

‘ FuL_low — FuL_nigh FpL_low — FpL_high ‘
n257 26500 MHz - 29500 MHz | 26500 MHz - 29500 MHz TDD
n258 24250 MHz - 27500 MHz | 24250 MHz - 27500 MHz TDD
n260 37000 MHz — 40000 MHz | 37000 MHz - 40000 MHz TDD
n261 27500 MHz — 28350 MHz | 27500 MHz - 28350 MHz TDD

5.2A  Operating bands for CA

5.2A.1 Intra-band CA

NR intra-band contiguous and non-contiguous carrier aggregation is designed to operate in the operating bands defined
in Table 5.2A.1-1, where all operating bands are within FR2.

Table 5.2A.1-1: Intra-band contiguous and non-contiguous CA operating bands in FR2

NR Band
NR CA Band (Table 5.2-1)
CA_n257 n257
CA_n260 n260
CA_n261 n261

5.2A.2 Void

5.2D  Operating bands for UL MIMO

NR UL MIMO is designed to operate in the operating bands defined in Table 5.2D-1.

Table 5.2D-1: NR UL MIMO operating bands

UL MIMO operating band
(Table 5.2-1)
n257
n258
n260
n261

5.3 UE Channel bandwidth

531 General

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

From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel
bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to
different UEs.
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The placement of the UE channel bandwidth for each UE carrier isflexible but can only be completely within the BS
channel bandwidth.

The relationship between the channel bandwidth, the guardband and the transmission bandwidth configuration is shown
in Figure 5.3.1-1.

L Channel Bandwidth [MHz] J
I 'I
|‘ Transmission Bandwidth Configuration Ngg [RB] J
0]
wl h " | Q
B I l Transmission I | 8
5 | | Bandwidth [RB]| | =
1 g
S| i ] |8
| "
z |
| ; g |
__________ I,....: I - .,l fl
........... .Hl ACth@ Resource A i,

Blocks

Guardband, can be asymmetric

Figure 5.3.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one NR
channel

5.3.2 Maximum transmission bandwidth configuration

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

Table 5.3.2-1: Maximum transmission bandwidth configuration Ngrs

5.3.3
The minimum guardband for each UE channel bandwidth and SCSis specified in Table 5.3.3-1.

SCS (kHz) | 50 MHz 100 MHz 200 MHz | 400 MHz
Nre Nre Nre Nre
60 66 132 264 N/A
120 32 66 132 264

Minimum guardband and transmission bandwidth configuration

Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz)

SCS (kHz) | 50 MHz 100 MHz 200 MHz 400 MHz
60 1210 2450 4930 N/A
120 1900 2420 4900 9860
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NOTE:  The minimum guardbands have been calculated using the following equation: (BWchana X 1000 (kHZ) -
Nre X SCSx 12) / 2 - SCS/2, where Ngrg are from Table 5.3.2-1.

The minimum guardband of receiving BS SCS 240 kHz SS/PBCH block for each UE channel bandwidth is specified in
table 5.3.3-2 for FR2.

Table: 5.3.3-2: Minimum guardband (kHz) of SCS 240 kHz SS/PBCH block

SCS (kHz) | 100 MHz 200 MHz 400 MHz
240 3800 7720 15560

NOTE: The minimum guardband in Table 5.3.3-2 is applicable only when the SCS 240 kHz SS/PBCH block is
received adjacent to the edge of the UE channel bandwidth within which the SS/PBCH block is located.

Figure 5.3.3-1: Void

The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this
clause is 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 transmitted immediately adjacent to the guardband.

If multiple numerologies are multiplexed in the same symbol and the UE channel bandwidth is >200 MHz, the
minimum guardband applied adjacent to 60 kHz SCS shall be the same as the minimum guardband defined for 120 kHz
SCS for the same UE channel bandwidth.
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NOTE:

5.3.4

For each numerology, its common resource blocks are specified in clause 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 UE transmission bandwidth configuration is
indicated by the higher layer parameter carrierBandwidth [19] and will fulfil the minimum UE guardband requirement

UE channel bandwidth

ETSI TS 138 521-2 V16.6.0 (2021-02)

Guard defined for
numerology X
when transmitted
across full UE
channel BW

RB alignment

specified in clause 5.3.3.

5.3.5

The reguirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown
in Table 5.3.5-1. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified

Numerology X

Numerology Y

Channel bandwidth per operating band

Guard defined for
numerology Y
when transmitted
across full UE
channel BW

Figure 5.3.3-3: Guardband definition when transmitting multiple numerologies

Figure 5.3.3-3 is not intended to imply the size of any guard between the two numerologies. Inter-
numerology guardband within the carrier is implementation dependent.

channel bandwidths. The channel bandwidths are specified for both the Tx and Rx path.

Table 5.3.5-1: Channel bandwidths for each NR band

Operating band / SCS / UE channel bandwidth

Operating SCS 50 100 200 4007
band kHz MHz MHz MHz MHz
n257 60 Yes Yes Yes N/A

120 Yes Yes Yes Yes
n258 60 Yes Yes Yes N/A
120 Yes Yes Yes Yes
60 Yes Yes Yes N/A
n260 120 | Yes | Yes | Yes | Yes
60 Yes Yes Yes N/A
n261 120 | Yes | Yes | Yes | Yes

NOTE 2:

release of the specification.

NOTE 1: For test configuration tables from the
transmitter and receiver tests in Section 6 and 7
that refer to this table and indicate test SCS to
use, if referenced SCS value is not supported
by the UE in UL and/or DL, select the closest
SCS supported by the UE in both UL and DL.
This UE channel bandwidth is optional in this
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5.3A UE Channel bandwidth for CA

5.3A.1 General

TBD

5.3A.2 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.2-1.

Aggregated Channel Bandwidth, BWchannei_ca [MHz]

\4

™

col ic
¥ <
e Lowest Carrier : : Highest Carrier e
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& Configuration [RB] H H Configuration [RB] =y
[CRER™ n ¢ e 1 @
Pl :
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: : i .
= i
= H
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Fottset, low _ Fotset, high
¥ —_—
Fedge, low Fc,iow Fc, high Fedge, high

Figure 5.3A.2-1: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation

The aggregated channel bandwidth, BWchame_ca, is defined as
BW channe_ca = Fedgeigh - Fedgelow (MHZ).

The lower bandwidth edge Fedge, 10w and the upper bandwidth edge Feugenigh 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

Foffset jow = (NRB,IOW* 12 + 1)*SCS|OW/2 + BWoes (M HZ)
Foftset,high = (NRre pigh* 12 - 1)* SCShigh/2 + BWes (MHZ)
BWgg = max(BWag channel())

Nrg,jow @nd NRre pigh are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest
assigned component carrier, SCSow and SCShigh are the sub-carrier spacing for the lowest and highest assigned
component carrier respectively. SCSow, SCShigh, Nrs,jow, NRrs high, 8Nnd BW g chamel(y USe the largest p value among the
subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to
Table 5.3.5-1 and BWeg channel() 1S the minimum guard band for carrier k according to Table 5.3.3-1 for the said  value.
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For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see

Figure 5.3A.2-2.
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Figure 5.3A.2-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum

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

The lower and upper frequency offsets Fofrset,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

Foftsetbiocklow = (NRB jow* 12 + 1)* SCSow/2 + BWes (MHZ)
Foftset,block high = (NRrs high* 12 - 1)* SCShigh/2 + BWee (MHZ)
BWgg = max(BWag channel(i))

where Nres jow @nd Nre 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. SCSiow, SCShigh, Nrs,iow, NRre high, and

BWag channel () USe the largest p value among the subcarrier spacing configurations supported in the operating band for
both of the channel bandwidths according to Table 5.3.5-1 and BWeg,chamnex) 1S the minimum guard band for carrier k
according to Table 5.3.3-1 for the said i value.SCSw and SCS;igh are the sub-carrier spacing for the lowest and highest
assigned component carrier within a sub-block, respectively.

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

Wgap = Fedge,block n+1,low - Fedge,block n,high (M HZ)

5.3A.3 RB alignment with different numerologies for CA
TBD
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5.3A.4 UE channel bandwidth per operating band for CA

For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting
a carrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each
carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a
bandwidth combination set, UE can indicate support of several bandwidth combination sets per carrier aggregation
configuration. The requirements are applicable only when Uplink CCs are configured within the frequency range
between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.

For intra-band non-contiguous downlink carrier aggregation, a carrier aggregation configuration is a single operating
band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class. The requirements are
applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink
component carrier and upper edge of highest downlink component carrier.

Frequency separation class specified in Table 5.3A.4-2 indicates the maximum frequency span between lower edge of
lowest component carrier and upper edge of highest component carrier that UE can support per band in downlink or
uplink respectively in non-contiguous intra-band operation.

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.4-1: CA bandwidth classes

NR CA bandwidth Aggregated channel bandwidth Number of contiguous | Fallback group
class CC
A BWchannel < 400 MHz 1 1,2,3,4
400 MHz < BWchannel_ca = 800 MHz 2
C 800 MHz < BWchannel_ca = 1200 MHz 3 1
D 200 MHz < BWchannel_ca = 400 MHz 2
E 400 MHz < BWchannel_ca < 600 MHz 3 2
F 600 MHz < BWchannel_ca = 800 MHz 4
G 100 MHz < BWchannel_ca < 200 MHz 2
H 200 MHz < BWchannel_ca = 300 MHz 3
| 300 MHz < BWchannel_ca = 400 MHz 4
J 400 MHz < BWchannel_ca = 500 MHz 5 3
K 500 MHz < BWchannel_ca < 600 MHz 6
L 600 MHz < BWchannel_ca = 700 MHz 7
M 700 MHz < BWchannel_ca = 800 MHz 8
(0] 100 MHz < BWchannel_ca <200 MHz 2
P 150 MHz < BWchannel_ca <300 MHz 3 4
Q 200 MHz = BWchannel_ca < 400 MHz 4
NOTE 1: Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200
MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A.
NOTE 2: It is mandatory for a UE to be able to fall back to lower order CA bandwidth class configuration within a
fallback group. It is not mandatory for a UE to be able to fall back to lower order CA bandwidth class
configuration that belongs to a different fallback group.

Table 5.3A.4-2: Frequency separation classes for non-contiguous intra-band operation

Frequency separation class Frequency separation (Fs)

| Fs < 800 MHz

Il Fs = 1200 MHz

1] Fs = 1400 MHz
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5.3D Channel bandwidth for UL MIMO

The requirements specified in clause 5.3 are applicable to UE supporting UL MIMO.

5.4 Channel arrangement

54.1 Channel spacing

541.1 Channel spacing for adjacent NR carriers

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the
channel bandwidths. The nominal channel spacing between two adjacent NR carriersis defined as following:

For NR operating bands with 60 kHz channel raster,
Nominal Channel spacing = (BWchame (1) + BWchanna(2))/2 + {-20 kHz, 0 kHz, 20 kHz} for AFraser €quals to 60 kHz
Nominal Channel spacing = (BWchame(1) + BWchane(2))/2 + {-40 kHz, 0 kHz, 40 kHz} for AFraser €qualsto 120 kHz
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.

542 Channel raster

5421 NR-ARFCN and channel raster

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

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

RF reference frequency is designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range
[2016667...3279165] 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.otts 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) | AFaiobal (kHz) Frer-ofts (MHZ) NREeF-offs Range of Nrer
24250 — 100000 60 24250.08 2016667 2016667 — 3279165

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 AFgigpa.

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

The mapping between the RF reference frequency on channel raster and the corresponding resource element isgivenin
Table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total humber of RBs
that are alocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology
supported by the UE.
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Table 5.4.2.2-1: Channel raster to resource element mapping

Ngs mod2 =0 Ngs mod2=1
Resource element index k 0 6
Physical resource block number Npgg N N
— RB _ RB
nPRB - nPRB -
2 2
k, Nprg » Ngg areasdefined in TS 38.211[9].
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.

- For NR operating bands with 60 kHz channel raster above 24 GHz, AFraser = | XAFgiona, Where | € {1,2}. Every
1™ NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the
step size for the channel raster in Table 5.4.2.3-1 isgiven as<I>.

- Infrequency bands with two AFgaser, the higher AFraser @ppliesto channels using only the SCSthat is equal to
the higher AFraster and the SSB SCS that is equal to or larger than the higher AFrager.

Table 5.4.2.3-1: Applicable NR-ARFCN per operating band

Operating AFRraster Uplink and Downlink
Band (kHz) Range of Nrer
(First — <Step size> — Last)
n257 60 2054166 — <1>— 2104165
120 2054167 — <2> — 2104165
n258 60 2016667 — <1>— 2070832
120 2016667 — <2> — 2070831
n260 60 2229166 — <1>— 2279165
120 2229167 — <2>— 2279165
n261 60 2070833 — <1> — 2084999
120 2070833 — <2> — 2084999

5.4.3  Synchronization raster

543.1 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.

A global synchronization raster is defined for all 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 frequency SSger is given in subclause 5.4.3.2. The
synchronization raster and the subcarrier spacing of the synchronization block are 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
24250.08 MHz + N * 17.28 MHz,
24250 — 100000 MHz 22256+ N 22256 — 26639
N = 0: 4383
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5.4.3.2 Synchronization raster to synchronization block resource element mapping

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

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

| Resource element index k | 120 |

k is the subcarrier number of SS/PBCH block defined in TS 38.211 [9] clause 7.4.3.1.

5.4.3.3 Synchronization raster entries for each operating band

The synchronization raster for each band is given 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.

Table 5.4.3.3-1: Applicable SS raster entries per operating band

NR Operating Band SS Block SCS SS Block pattern? Range of GSCN
(First — <Step size>— Last)
n257 120 kHz Case D 22388 - <1> - 22558
240 kHz Case E 22390 - <2> - 22556
n258 120 kHz Case D 22257 - <1> - 22443
240 kHz Case E 22258 - <2> - 22442
n260 120 kHz Case D 22995 - <1> - 23166
240 kHz Case E 22996 - <2> - 23164
n261 120 kHz Case D 22446 - <1> - 22492
240 kHz Case E 22446 - <2> - 22490
NOTE 1: SS Block pattern is defined in subclause 4.1 in TS 38.213 [22].

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 60kHz channel raster:

BWChanneI (&) + BWChannel(Z) - ZGBChannel [ GBChanneI(Z)‘
0.06* 2"

Nominal channel spacing = 0.06* 2" [MHZ]

with
n=po—2

where BW chame (1) and BWchannel(2) are the channel bandwidths of the two respective NR component carriers according to
Table5.3.2-1 with valuesin MHz, |, isthe largest u value among the subcarrier spacing configurations supported in the
operating band for both of the channel bandwidths according to Table 5.3.5-1, and GBchanneiy 1S the minimum
guardband for channel bandwidth i according to Table 5.3.3-1 for the said pn value, with p as defined in TS 38.211 [9].

The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of sub-carrier spacing
less than the nominal channel spacing to optimize performance in 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.
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5.5A.1 Configurations for intra-band contiguous CA

Table 5.5A.1-1: NR CA configurations, bandwidth combination sets, and fallback group defined for
intra-band contiguous CA

. Maximum Fallb
corll\lf|i? Slf':\ltio ClOJIgllc:nEI’g'tAiO BWchannel|BWchannel |BWchannel | BWchannel |BWchannel |BWchannel|BWchannel |BWchannel aggregate BCS ack
?1 gs (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MH2) grou
BW (MHz) D
50, 100,
CAn2578 | CAn2578 | S0t | 400 800 o |1
CA_n257D | CA n257D 502’01000' 200 400 0
CA_n257E | CA n257E 502’01000' 200 200 600 ol 2
CA_n257F | CA n257F 502*01000’ 200 200 200 800 0
CA n257G | CA n257G | 50,100 | 100 200 0
CA n257H | CA n257H | 50,100 | 100 100 300 0
CA n2571 | CA n2571 | 50,100 | 100 100 100 400 0
CA n257J | CA n257J | 50,100 | 100 100 100 100 500 0| 3
CA n257K | CA n257K | 50,100 | 100 100 100 100 100 600 0
CA n257L | CA n257L | 50,100 | 100 100 100 100 100 100 700 0
CA n257M | CA n257M | 50,100 | 100 100 100 100 100 100 100 800 0
50, 100,
CA_n260B | CAn2608 | ontoc| 400 800 0
50, 100, 1
CA_n260C | CAn2608 | or o0 | 400 400 1200 | 0
CA_n260D | CA n260D 50é380' 200 400 | 0 | 2
CA_n260E | CA_n260E SOéégo’ 200 200 600 | 0
CA_n260F | CA_n260F SOéégo’ 200 200 200 800 | 0
CA n260G | CA n260G | 50,100 | 100 200 0| 3
CA n260H | CA n260H | 50,100 | 100 100 300 0
CA n260l | CA n260l | 50,100 | 100 100 100 400 0
CA n260J | CA n260J | 50,100 | 100 100 100 100 500 0
CA n260K | CA n260K | 50,100 | 100 100 100 100 100 600 0
CA n260L | CA n260L | 50,100 | 100 100 100 100 100 100 700 0
CA n260M | CA n260M | 50,100 | 100 100 100 100 100 100 100 800 0
CA n2600 | CA n2600 | 50, 100 | 50, 100 200 0
CA n260P | CA n260P | 50,100 | 50, 100 | 50, 100 300 0| 4
CA n2600Q | CA n2600 | 50,100 | 50, 100 | 50, 100 | 50, 100 400 0
50, 100,
CAn261B | CAn2618 | oe | 400 800 o,
CA n261C | CA n261B | 50 400 400 8501 | 0
CA_n261D | CA n261D 5058"’ 200 400 ol 2
CA_n261E | CA n261E 50é380' 200 200 600 0
CA_n261F | CA n261F 5oéggo, 200 200 200 800 0
CA n261G | CA n261G | 50,100 | 100 200 0| 3
CA n261H | CA n261H | 50,100 | 100 100 300 0
CA n2611 | CA n261l | 50,100 | 100 100 100 400 0
CA n261J | CA n261J | 50,100 | 100 100 100 100 500 0
CA n261K | CA n261K | 50,100 | 100 100 100 100 100 600 0
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. Maximum Fallb
corll\lfli? SrAatio cgrﬁ)“nﬁrgﬁo BWochannel |BWchannel |BWchannel |BWchannel |BWchannel|BWchannel |BWchannel|BWchannel| @ggregate BCS ack
?1 gs (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MH2) grou
BW (MHz) p
CA n261L | CA n261L | 50,100 100 100 100 100 100 100 700 0
CA n261M | CA n261M | 50, 100 100 100 100 100 100 100 100 800 0
CA n2610 | CA n2610 | 50,100 | 50, 100 200 0
CA n261P | CA n261P | 50,100 | 50,100 | 50, 100 300 0 4
CA_n261Q | CA n261Q | 50,100 | 50,100, | 50,100 | 50, 100 400 0
NOTE 1: The maximum bandwidth of band n261 is 850MHz.
NOTE 2: For the NR CA configuration with more than two component carries, the bandwidths in a BCS which may introduce
combinations more than requested unintentionally should be listed in a row separately.
5.5A.2 Configurations for intra-band non-contiguous CA
Configurations listed in this clause apply to downlink carrier aggregation only.
Table 5.5A.2-1: NR CA configurations with single CA bandwidth class defined for intra-band non-
contiguous CA
confi'\llzratio cgﬁll‘:nﬁrgﬁo Sub- Sub- Sub- Sub- Sub- Sub- Sub- | Sub- Z(BWCh)ann BCS
9 g block | block | block | block | block | block | block | block | ©:bloc
n ns (MHz)
CA_n257(2A) - n257A | n257A 800 0
CA_n260(2A) - n260A n260A 800 0
CA_n260(3A) - n260A n260A n260A 1200 0
CA_n260(4A) - n260A n260A | n260A | n260A 1600 0
CA_n261(2A) - n261A | n261A 800 0
CA_n261(3A) - n261A n261A | n261A 800 0
CA_n261(4A) - n261A n261A n261A n261A 800 0

NOTE 1:
NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:
NOTE 6:
NOTE 7:

Void
Void
Void

Void
Void

less than the bandwidth of the operating band.

Channel bandwidth per operating band defined in Table 5.3.5-1.

¥ (BW channel block) denotes the maximum total bandwidth from the summation of the sub-block bandwidths and shall be
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Table 5.5A.2-2: NR CA configurations and bandwidth combination sets for intra-band non-contiguous CA
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CA configuration | UPIMKCA | Sub- | Sub- | Sub- | Sub- | Sub- | Sub- | Sub- E(eBL:’Z::;”" Bes
configurations | block block block block block block block (MHz)
CA_Nn260(A-) CA_n2601 | n260A | “ASN%° 800 0
cAn2600-6) | Sahocia | on | Coer 600 0
CA_n260(D-H) gﬁzﬂggga CAO—S% CAO—QZG 700 0
CA_n260(D-I) %ﬁ—_”né%%? CAO—S% CAEI”ZG 800 0
CA_n260(D-O) gﬁ:ﬂgggg CAO—S% CAO—O”ZG 600 0
CAN260(0-P) | Cnhaeon | oo | om 700 0
CA_n260(D-Q) gﬁzﬂgggg CAO—S% CAO—Q”ZG 800 0
CAn260(E-0) | Spahoels | oo | L 800 0
CA_n260(E-P) gﬁﬂ‘éggg CARZE | CADZ6 900 0
CA_n260(E-Q) gﬁzggggg CA5£26 CAO—Q”ZG 1000 0
canzso) | LT | a2 | e 600 0
CA_n261(D-G) gﬁzﬂggig CAl—S% CAl—é‘ZG 600 0
CA_n261(D-H) 700 0
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CA_n261D CA_n26 | CA_n26
CA _n261H 1D 1H
CA_n261D CA_n26 | CA_n26
CA_n261(D-l) CA_n261l iD 1 800 0
CA_n261D CA_n26 | CA_n26
CA_n261(D-0) CA 2610 iD 10 600 0
CA_n261D CA_n26 | CA_n26
CA_n261(D-P) CA_n261P D Ip 700 0
CA_n261D CA_n26 | CA_n26
CA_n261(D-Q) CA 2610 iD 10 800 0
CA_n261E CA_n26 | CA_n26
CA_n261(E-O) CA 2610 1E 10 800 0
CA_n261E CA_n26 | CA_n26
CA_n261(E-P) CA_n261P 1E 1p 800 0
CA_n261E CA_n26 | CA_n26 1
CA_n261(E-Q) CA Nn261Q 1E 10 800 0
NOTE 1: Void
NOTE 2: Void
NOTE 3: Unless otherwise stated, BCSO is referred in each constituent CA configuration.
NOTE 4: Void.
NOTE 5: Void.
NOTE 6: Void.
NOTE 7: X(BWochannel,block) denotes the maximum total bandwidth from the summation of the sub-block bandwidths and shall be less than
the bandwidth of the operating band.
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5.5D Configurations for UL MIMO

The requirements specified in subclause 5.5 are applicable to UE supporting UL MIMO.

5] Transmitter characteristics

6.1 General

Editor’s Note: Test configurations/environments that require new spherical scan shall be included in test procedure
section and identifying such scenariosis currently FFS and owned by RANS.

Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with asingle or multiple
transmit chains.

Unless otherwise stated, for power class 3 UEs, the beam correspondence side condition for SSB and CSI-RS specified
in subclause 6.6.4 shall apply to the transmission tests.

Transmitter requirements for CA operation apply only when the DM RS initialization parameters (including the case
when the UE applies cell ID as DMRS scrambling D) are different across all CCs. The UE may use higher MPR values
outside this limitation.

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

For Tx test cases the identified beam peak direction can be stored and reused for a device under test in various
configurations/environments for the full duration of device testing as long as beam peak direction is the same.

Unless otherwise stated, Channel Bandwidth shall be prioritized in the selecting of test points. Subcarrier spacing shall
be selected after Test Channel Bandwidth is selected.

Uplink RB allocations given in Table 6.1-1 are used throughout this section, unless otherwise stated by the test case.

The UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization
System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
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Table 6.1-1: Common Uplink Configuration PC2, for PC3 and PC4

RB allocation

= = Q & £

Channel = Bl g g 9 .g_:”

Bandwidt | SC>KHZ | oFpMm T, o 0 = o o

" ! s | 5 | B | EF | & 2

3 2 5 5 5 5

E = £ £ £

®) = = £
60 DFT-s 64@0 1@0 1@65 20@22 1@22 1@43
50MHz CP 66@0 1@0 1@65 22@22 1@22 1@43
120 DFT-s 32@0 1@0 1@31 10@11 1@11 1@21
CP 32@0 1@0 1@31 11@11 1@11 1@21
60 DFT-s 128@0 1@0 1@131 40@44 1@44 1@87
100MHz CP 132@0 1@0 1@131 44@44 1@44 1@87
120 DFT-s 64@0 1@0 1@65 20@22 1@22 1@43
CP 66@0 1@0 1@65 22@22 1@22 1@43
60 DFT-s 256@0 1@0 1@263 81@88 1@88 1@175
200MHz CP 264@0 1@0 1@263 88@88 1@88 1@175
120 DFT-s 128@0 1@0 1@131 40@44 1@44 1@87
CP 132@0 1@0 1@131 44@44 1@44 1@87

60 DFT-s N/A N/A N/A N/A N/A N/A

400MHz CP N/A N/A N/A N/A N/A N/A
120 DFT-s 256@0 1@0 1@263 64@66 1@66 1@197
CP 264@0 1@0 1@263 64@66 1@66 1@197

Note 1:  RB allocation is left aligned within inner region
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Table 6.1-2: Common Uplink Configuration for PC1

RB allocation
— — N N
c c c c
- 9 h= N 9 o
5 |5 s | & & | s 2 | B
Chann = El = > @ e, > « e,
| b e = =
el SCS(k oFom | @ 0 n:I © ;:_3) O:I o ;:_3)
idth = ) | ) I m I
3 |& |s O - - e - -
> 5 () | — [} | —
o o s @ I P @ '
= c S £ c S
c c c [
£ £ £ £
60 DFT-s | 64@0 1@0 1@65 20022 | 1@22 1@43 32@16 1@1 1@64
50MHz CP 66@0 | 1@0 1@65 | 23@22 | 1@22 | 1@43 33@16 1@1 1@64
120 DFT-s | 32@0 1@0 1@31 12@11 | 1@11 1@21 16@8 1@1 1@30
CP 32@0 1@0 1@31 12@11 | 1@11 1@21 16@8 1@1 1@30
DFT-s 123@ 1@0 1@213 45@44 | 1@44 1@87 64@32 1@1 1@130
60
1OOZMH CP 133@ 1@0 1@i13 45@44 | 1@44 1@87 66@33 1@1 1@130
120 DFT-s | 64@0 | 1@0 1@65 | 20022 | 1@22 | 1@43 32@16 1@1 1@64
CP 66@0 1@0 1@65 23@22 | 1@22 1@43 33@16 1@1 1@64
DFT-s 258@ 1@0 1@226 81@88 | 1@88 | 1@175 12%1@6 1@1 1@262
60
264@ 1@26 132@6
200MH CP 0 1@0 3 89@88 | 1@88 | 1@175 6 1@1 1@262
z DFT-s 123@ 1@0 1@113 45@44 | 1@44 1@87 64@32 1@1 1@130
120
CP 133@ 1@0 1@113 45@44 | 1@44 1@87 66@33 1@1 1@130
60 DFT-s N/A N/A N/A N/A N/A N/A N/A N/A N/A
CP N/A N/A N/A N/A N/A N/A N/A N/A N/A
4OOZMH DFT-s 258@ 1@0 1@226 64@66 | 1@66 | 1@197 12%1@6 1@1 1@262
120
CP 263@ 1@0 1@226 66@66 | 1@66 | 1@197 1326@6 1@1 1@262
Note 1:  RB allocation is left aligned within inner region 1 or inner region 2 as defined in clause 6.2.2.3.1.

6.2 Transmit power

6.2.1 UE maximum output power

6.2.1.0 General

Note: Power class 1, 2, 3, and 4 are specified based on the assumption of certain UE types with specific device
architectures. The UE types can be found in Table 6.2.1.0-1.

Table 6.2.1.0-1: Assumption of UE Types

UE Power class UE type
1 Fixed wireless access (FWA) UE
2 Vehicular UE
3 Handheld UE
4 High power non-handheld UE

6.2.1.1 UE maximum output power - EIRP and TRP

Editor’s note: The following aspects are either missing or not yet determined:
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- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
- The test case isincomplete for band n259.

- Measurement Uncertainty is FFS for ETC

6.2.1.1.1 Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified
nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum
output power decreases the coverage area.

6.2.1.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.
6.2.1.1.3 Minimum conformance requirements

6.2.1.1.3.1 UE maximum output power for power class 1

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.1-1. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

Table 6.2.1.1.3.1-1: UE minimum peak EIRP for power class 1

Operating band Min peak EIRP (dBm)
n257 40.0
n258 40.0
n260 38.0
n261 40.0
NOTE 1: Minimum peak EIRP is defined as the lower limit without tolerance

The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.1-2 below. The maximum allowed
EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX
beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).

Table 6.2.1.1.3.1-2: UE maximum output power limits for power class 1

Operating band Max TRP (dBm) Max EIRP (dBm)
n257 35 55
n258 35 55
n260 35 55
n261 35 55

The minimum EIRP at the 85" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.1-3 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 45 ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.2.1.1.3.1-3: UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
n257 32.0
n258 32.0
n260 30.0
n261 32.0

NOTE 1: Minimum EIRP at 85%-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in Annex E.2.1.

6.2.1.1.3.2 UE maximum output power for power class 2

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.2-1. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

Table 6.2.1.1.3.2-1: UE minimum peak EIRP for power class 2

Operating band Min peak EIRP (dBm)

n257 29
n258 29
n261 29

NOTE 1: Minimum peak EIRP is defined as the lower limit without tolerance

The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.2-2 below. The maximum allowed
EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX
beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).

Table 6.2.1.1.3.2-2: UE maximum output power limits for power class 2

Operating band Max TRP (dBm) Max EIRP (dBm)
n257 23 43
n258 23 43
n261 23 43

The minimum EIRP at the 60" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.2-3 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.2-3: UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
n257 18.0
n258 18.0
n261 18.0

NOTE 1: Minimum EIRP at 60%-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in Annex E.2.1.

6.2.1.1.3.3 UE maximum output power for power class 3

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.2-1. The
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requirement is verified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link
angle). The reguirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-1. The
requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-1 and Table
6.2.1.1.3.3-4.

Table 6.2.1.1.3.3-1: UE minimum peak EIRP for power class 3

Operating band Min peak EIRP (dBm)
n257 22.4
n258 22.4
n259 18.7
n260 20.6
n261 22.4
NOTE 1: Minimum peak EIRP is defined as the
lower limit without tolerance
NOTE 2: Void

The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.3-2. The max alowed EIRP is
derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam
peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction,
Meas=Link angle).

Table 6.2.1.1.3.3-2: UE maximum output power limits for power class 3

Operating band | Max TRP (dBm) | Max EIRP (dBm)
n257 23 43
n258 23 43
n259 23 43
n260 23 43
n261 23 43

The minimum EIRP at the 50" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.3-3 below. The requirement is
verified with the test metric of the total component of EIRP, as defined in [5] (Link=Spherical coverage grid,
Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-3.
The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-3 and Table
6.2.1.1.3.3-4.

Table 6.2.1.1.3.3-3: UE spherical coverage for power class 3

. Min EIRP at 50'%-tile CDF
Operating band (dBm)
n257 11.5
n258 11.5
n259 5.8
n260 8
n261 11.5

NOTE 1: Minimum EIRP at 50 %-tile CDF is defined as the
lower limit without tolerance

NOTE 2: Void

NOTE 3: The requirements in this table are verified only under
normal temperature conditions as defined in Annex
E.2.1.

For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coveragein
Tables6.2.1.1.3.3-1 and 6.2.1.1.3.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter
AMBp, and EIRP spherical coverage relaxation parameter AMBs, asindicated in Table 6.2.1.1.3.3-4t06.2.1.1.3.3-5.
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Supported bands YMBpe (dB) YMBs (dB)
n257, n258 <1.3 <1.25
n257, n260 <1.0 <0.75°
n258, n260 <1.0 <0.75%
n258, n261 <1.0 <1.25
n260, n261 0.0 <0.75%
n257, n258, n260 <17 <1.753
n257, n258, n261 <1.7 <1.75
n257, n260, n261 <05 <1.258
n258, n260, n261 <15 <1.25°
n257, n258, n260, n261 1.7 <1.758
NOTE 1: The requirements in this table are applicable to UEs which support only the

indicated bands
NOTE 2: For supported bands n260 + n261, AMBsis not applied for band n260
NOTE 3: For n260, maximum applicable AMBs is 0.4 dB and AMBp is 0.75 dB
NOTE 4: For all bands except n260, the maximum applicable AMBp ., and AMBs is
0.75 dB.

Table 6.2.1.1.3.3-5: UE multi-band relaxation factors for power class 3 (Rel-16 and forward)

n261+n257

Band AMBpn (dB) AMBsn (dB)
n257 0.73 0.7°
n258 0.6 0.7
n259 0.5 0.4
n260 0.5* 0.4*
n261 0.5%4 0.7*
Note 1:  n260 peak and spherical relaxations are 0 dB for UE that exclusively supports
n261+n260
Note 2:  n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3:  n257 peak and spherical relaxations are 0 dB for UE that exclusively supports
n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports

6.2.1.1.34 UE maximum output power for power class 4

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.4-2. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.4-1: UE minimum peak EIRP for power class 4

Operating band Min peak EIRP (dBm)
n257 34
n258 34
n260 31
n261 34

NOTE 1: Minimum peak EIRP is defined as the
lower limit without tolerance

The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.4-2 below. The maximum allowed
EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX
beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).
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Table 6.2.1.1.3.4-2: UE maximum output power limits for power class 4

Operating band | Max TRP (dBm) | Max EIRP (dBm)
n257 23 43
n258 23 43
n260 23 43
n261 23 43

The minimum EIRP at the 20" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.4-3 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.4-3: UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
n257 25
n258 25
n260 19
n261 25

NOTE 1: Minimum EIRP at 20%-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in Annex E.2.1.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.1.
6.2.1.1.4 Test description

6.2.1.14.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.2.1.1.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.2.1.1.4.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal, TL/VL, TL/VH, TH/VL, TH/VH
subclause [4.1] (NOTE 2)
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid Range, High range
subclause [4.3.1]

Test Channel Bandwidths as specified in TS Lowest, 100 MHz, Highest
38.508-1 [10] subclause [4.3.1]
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test ChBw SCS Downlink Uplink Configuration
ID Configuration
Default N/A Modulation RB allocation (NOTE 1)
1 50 DFT-s-OFDM QPSK | Inner_Full for PC2, PC3
2 100 and PC4
3 200 Inner_Full_Region1 for
4 400 PC1

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3
and PC4 or Table 6.1-2 for PC1.
NOTE 2: Test environment for UE Max TRP is normal only.
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Connection between SS and UE isshown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.2.1.1.4.1-1.
Propagation conditions are set according to Annex B.O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2.1.1.4.3

6.2.1.1.4.2 Test procedure

1

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format [0_1] for C_RNTI
to schedule the UL RMC according to Table 6.2.1.1.1.4.1-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2.1.1.4.3.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection
to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Tables 6.2.1.1.5-1 t0 6.2.1.1.5-4. EIRP test
procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated
considering both polarizations, theta and phi.

Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with
bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement
procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering
both polarizations, theta and phi.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

6.2.1.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.2.1.1.5 Test requirement

The EIRP derived in step 4 and TRP derived in step 5 shall not exceed the values specified in Table 6.2.1.1.5-1 to Table
6.2.1.1.5-4.
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Table 6.2.1.1.5-1: UE maximum output test requirements for power class 1

Operating band

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

n257 35+TT 55 40.0-TT
n258 35+TT 55 40.0-TT
n260 35+TT 55 38.0-TT
n261 35+TT 55 40.0-TT

Table 6.2.1.1.5-2: UE maximum output test requirements for power class 2

Operating band

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

n257 23+TT 43 29-TT
n258 23+TT 43 29-TT
n260

n261 23+TT 43 29-TT

Table 6.2.1.1.5-3: UE maximum output test requirements for power class 3 for single band UE or

multiband UE declaring MBp =0 in all FR2 bands

Operating band | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
n257 23+TT 43 22.4-TT
n258 23+TT 43 22.4-TT
n260 23+TT 43 20.6-TT
n261 23+TT 43 22.4-TT
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Table 6.2.1.1.5-3a: UE maximum output test requirements for power class 3 for multi band UE

declaring MBp>0 in any FR2 band (Rel-15)

Supported FR2
bands set

Test requirement (dB)

(Note 1)

Maximum
sum of MBp,
>MBp (dB)

(Note 3)

n257

n258

n260

n261

Comments

n257, n258

22.4-TT-MBp

22.4-TT-MBp

1.3

Maximum 0.75
dB relaxation
allowed for each
band

n257, n260

22.4-TT-MBp

20.6-TT-MBp

1.0

Maximum 0.75
dB relaxation
allowed for each
band

n258, n260

22.4-TT-MBp

20.6-TT-MBp

1.0

Maximum 0.75
dB relaxation
allowed for each
band

n258, n261

22.4-TT-MBp

22.4-TT-MBp

1.0

Maximum 0.75
dB relaxation
allowed for each
band

n260, n261

0.0

No relaxation
factor allowed

n257, n258, n260

22.4-TT-MBp

22.4-TT-MBp

20.6-TT-MBp

1.7

Maximum 0.75
dB relaxation
allowed for each
band

n257, n258, n261

22.4-TT-MBp

22.4-TT-MBp

22.4-TT-MBp

1.7

Maximum 0.75
dB relaxation
allowed for each
band

n257, n260, n261

22.4-TT-MBp

20.6-TT-MBp

22.4-TT-MBp

0.5

Maximum 0.75
dB relaxation
allowed for each
band

n258, n260, n261

22.4-TT-MBp

20.6-TT-MBp

22.4-TT-MBp

15

Maximum 0.75
dB relaxation
allowed for each
band

10

n257, n258, n260,
n261

22.4-TT-MBp

22.4-TT-MBp

20.6-TT-MBp

22.4-TT-MBp

1.7

Maximum 0.75
dB relaxation
allowed for each
band

Note 1:

Note 2:
Note 3:
Note 4:

MB;y is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2.
This declaration shall fulfil the requirements in Table 6.2.1.1.3.3-4.
All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Max allowed sum of MBp over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.1.5-3d applies.

Table 6.2.1.1.5-3b: Test Tolerance (Max TRP for Power class 3)

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

2.65dB

2.77dB

Table 6.2.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3)

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

2.87 dB

2.87dB
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Table 6.2.1.1.5-3d: UE maximum output test requirements for power class 3 (Rel-16 and forward)

ID | FR2 bands/set Test requirement (dB) Comments
(Note 1)
n257 n258 n259 n260 n261
1 n257 22.4-TT-AMBpn
2 n258 22.4-TT-AMBpn
3 n259 18.7-TT-AMBpn
4 n260 20.6-TT-AMBpn
5 n261 22.4-TT-AMBpn
6 257, n261 22.4-TT-AMBpn 22.4-TT-AMBpn ﬁngP,n relaxation is 0
7 n260, n261 20.6-TT-AMBpn | 22.4-TT-AMBp,n |AMBp n relaxation is 0
dB

Note 1:  AMBp is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.

Table 6.2.1.1.5-4: UE maximum output power test requirements for power class 4

Operating band | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
n257 23+TT 43 34-TT
n258 23+TT 43 34-TT
n260 234TT 43 31-TT
n261 23+TT 43 34-TT
6.2.1.2 UE maximum output power - Spherical coverage

Editor’s note: The following aspects are either missing or not yet determined:

Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2.1.2.1 Test purpose

To verify that the spatial coverage of the UE in expected directions is acceptable.

6.2.1.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that support beam correspondence without UL beam
sweeping.
6.2.1.2.3 Minimum conformance requirements

Minimum conformance requirements are defined in clause 6.2.1.1.3.
6.2.1.2.4 Test description

6.2.1.2.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.2.1.2.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.
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Table 6.2.1.2.4.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] | Normal
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid Range, High range
subclause [4.3.1]

Test Channel Bandwidths as specified in TS Lowest, Highest
38.508-1 [10] subclause [4.3.1]
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test ChBw SCS Downlink Uplink Configuration
ID Configuration
Default N/A Modulation RB allocation (NOTE 1)
1 50 DFT-s-OFDM QPSK | Inner_Full for PC2, PC3
2 100 and PC4
3 200 Inner_Full_Region1 for
4 400 PC1

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3
and PC4 or Table 6.1-2 for PC1.

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.2.1.2.4.1-1.
Propagation conditions are set according to Annex B.O.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2.1.2.4.3

6.2.1.2.4.2 Test procedure

1

5.

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI
to schedule the UL RMC according to Table 6.2.1.2.1.4.1-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2.1.2.4.3.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration. Repeat EIRP measurements for al directions in the sphere according to EIRP
measurement procedure defined in Annex K.1.3. After arotation, allow TBD ms for UE to find the best beam to
use. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations,
theta and phi.

Calculate a cumulative distribution function for the measured EIRP values.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

6.2.1.2.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.
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6.2.1.2.5 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 5 shall exceed the values specified in Table
6.2.1.2.5-1to Table 6.2.1.2.5-4.

Table 6.2.1.2.5-1: UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
n257 32.0-TT
n258 32.0-TT
n260 30.0-TT
n261 32.0-TT

Table 6.2.1.2.5-2: UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
n257 18.0-TT
n258 18.0-TT
n260
n261 18.0-TT

Table 6.2.1.2.5-3: UE spherical coverage for power class 3 for single band UE or multiband UE
declaring MBs =0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
n257 115-TT
n258 115-TT
n259 5.8-TT
n260 8TT
n261 115-TT
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Table 6.2.1.2.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any
FR2 band (Rel-15)

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
n257 n258 n260 n261
1 n257, n258 11.5-TT-MBs Maximum 0.75 dB
11.5-TT-MBs 1.25 relaxation allowed for each
band
2 11.5-TT-MBs 8-TT-MBs Maximum 0.4 dB relaxation
n257, n260 0.75 allowed fo_r n260 and 0.75
dB relaxation allowed for
all other bands
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
allowed for n260 and 0.75
11.5-TT-MBs 0.75 dB relaxation allowed for
all other bands
4 n258, n261 11.5-TT-MBs Maximum 0.75 dB
11.5-TT-MBs 1.25 relaxation allowed for each
band
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
0.75 n260 apd 0.75dB
' relaxation allowed for all
other bands
6 11.5-TT-MBs |11.5-TT-MBs| 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
N257, n258, n260 allowed for n260 and 0.75
dB relaxation allowed for
all other bands
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs Maximum 0.75 dB
11.5-TT-MBs 1.75 relaxation allowed for each
band
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.5 allowed fqr n260 and 0.75
' dB relaxation allowed for
all other bands
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
allowed for n260 and 0.75
11.5-TT-MBs 1.25 dB relaxation allowed for
all other bands
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
n261 allowed for n260 and 0.75
11.5-TT-MBs 175 dB relaxation allowed for
all other bands
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in Table 6.2.1.1.3.3-4.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.2.5-3c applies.

Table 6.2.1.2.5-3b: Test Tolerance (UE spherical coverage for Power class 3)

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

2.58 dB

2.58 dB

ETSI




3GPP TS 38.521-2 version 16.6.0 Release 16

56

ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.2.1.2.5-3c: UE spherical coverage for power class 3 (Rel-16 and forward)

ID | FR2 bands/set Test requirement (dB) Comments
(Note 1)
n257 n258 n259 n260 n261
1 n257 22.4-TT-AMBsn
2 n258 22.4-TT-AMBsn
3 n259 18.7-TT-AMBsn
4 n260 20.6-TT-AMBsn
5 n261 22.4-TT-AMBsn
6 n257, n261 22.4-TT-AMBsn 22.4-TT-AMBsn ﬁngs,n relaxation is 0
7 n260, n261 20.6-TT-AMBsn | 22.4-TT-AMBsn |AMBs,n relaxation is O
dB for n260
Note 1:  AMBs is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.
Table 6.2.1.2.5-4: UE spherical coverage for power class 4
Operating band Min EIRP at 20%-tile CDF (dBm)
n257 25
n258 25
n260 19
n261 25
6.2.2 UE maximum output power reduction
Editor’ s note: The following aspects are either missing or not yet determined:
- Measurement Uncertainties and Test Tolerances are FFS for PC1, PC2 and PCA4.
- Measurement grid for PC2/4 in Annex M.4 is FFS.
- Measurment with modifiedMPRbehavior is FFS.
6.2.2.0 General

The requirements in section 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation,
and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit
bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined
in subclauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for
QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as
specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of aUE is
modified by MPR, the power limits specified in subclause 6.2.4 apply.

For aUE that is configured for single CC operation with different channel bandwidthsin UL and DL, the requirements
in section 6.2A.2 apply.

For al power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 isthe
reference waveform with 0 dB MPR and is used for the power class definition.

6.2.2.1 Test purpose

The number of RB identified in 6.2.2.3 is based on meeting the requirements for the maximum power reduction (MPR)
due to Cubic Metric (CM).

6.2.2.2 Test applicability

The requirements of thistest apply to al types of NR UE release 15 and forward.
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6.2.2.3 Minimum conformance requirements

6.2.2.3.1 UE maximum output power reduction for power class 1
For power class 1, MPR for contiguous allocations is defined as:

MPR = max(MPRwt, MPRnarow)
Where,

M PRnarr()W = 144 dB, When BWaIIoc,RB S 144 M HZ, M PRnarroW = 10 dB, When 144 M HZ < BWaH()QRB S 108 M HZ,
where BWaocrs iS the bandwidth of the RB alocation size.

MPRwr is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed
in table 5.3.2-1, and waveform types. MPRwr is defined in Tables 6.2.2.3.1-1 and 6.2.2.3.1-2.

Table 6.2.2.3.1-1: MPRwt for power class 1, BWchannel £ 200 MHz

MPRwr (d B), BWchannel £ 200 MHz
Modulation Outer RB allocations Inner RB allocations
Region 1 Region 2
Pi/2 BPSK <55 0.0 <3.0
- QPSK <6.5 0.0 <3.0
DFT-s-OFDM 16 QAM <65 <4.0 <4.0
64 QAM <6.5 <5.0 <5.0
QPSK <7.0 <45 <45
CP-OFDM 16 QAM <7.0 <55 <55
64 QAM <75 <75 <75

Table 6.2.2.3.1-2: MPRwr for power class 1, BWchannel = 400 MHz

MPRwt (dB), BWochannel = 400 MHz
Modulation Outer RB allocations Inner RB allocations
Region 1 Region 2
Pi/2 BPSK =55 0.0 3.0
- QPSK £6.5 0.0 =35
DFT-s-OFDM 16 QAM <65 <45 <45
64 QAM <65 <6.5 <6.5
QPSK 7.0 5.0 =50
CP-OFDM 16 QAM 7.0 £6.5 £6.5
64 QAM 9.0 <9.0 <9.0

Where the following parameters are defined to specify valid RB allocation ranges for the RB allocations regionsin
Tables6.2.2.3.1-1 and 6.2.2.3.1-2:

Nrg is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBstat + Lcre - 1
RBsat,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 — Lcre
An RB allocation is an Outer RB alocation if
RBgat < RBsart,Low OR RBgat > RBgart,High OR Lcre > Ceil(Nre/2)
where Ceil(x) isthe smallest integer greater than or equal to x.
An RB alocation belonging to Table 6.2.2.3.1-1 isa Region 1 inner RB allocation if
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RBsgat > Ceil(1/3 Nrs) AND RBeng < Ceil(2/3 Ngg)
An RB alocation belonging to Table 6.2.2.3.1-2 isa Region 1 inner RB allocation if
RBsgat > Ceil(1/4 Nrg) AND RBeng < Ceil(3/4 Nrg) AND Lcre < Ceil(1/4 Ngg)
An RB alocationisaRegion 2 inner alocation if it is NOT an Outer allocation AND NOT a Region 1 inner allocation.
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.4 apply.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.2.1.

6.2.2.3.2 UE maximum output power reduction for power class 2

For power class 2, MPR specified in subclause 6.2.2.3.3 applies.

Table 6.2.2.3.2-1: Void

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.2.2.

6.2.2.3.3 UE maximum output power reduction for power class 3
For power class 3, MPR for contiguous allocationsis defined as:

MPR = max(MPRwt, MPRrarow)
Where,

MPRnarow = 2.5 dB, BWaiocre < 1.44 MHz, and 0 < RBgat < Ceil(1/3 Nrs) or Ceil(2/3Ngrs) < RBgat < Nra-Lcrz,
where BWaiocrs 1S the bandwidth of the RB allocation size.

MPRwr is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in
Table 5.3.2-1, and waveform types. MPRwr is defined in Table 6.2.2.3.3-1 and Table 6.2.2.3.3-2.

Table 6.2.2.3.3-1: MPRwrt for power class 3, BWchannel < 200 MHz

MPRWT, BWochannel £ 200 MHz
. Inner RB
Modulation allocations, aﬁggaetizﬁs
Region 1
Pi/2 BPSK 0.0 <20
= QPSK 0.0 <2.0
DFT-s-OFDM 16 QAM <30 <35
64 QAM <5.0 <55
QPSK <35 <4.0
CP-OFDM 16 QAM <5.0 <5.0
64 QAM <75 <75

Table 6.2.2.3.3-2: MPRwr for power class 3, BWchannel = 400 MHz

MPRWT, BW¢channel = 400 MHz
Modulation Inner RRB a_lllocatlons, Edge RB allocations
egion 1
Pi/2 BPSK 0.0 <3.0
. QPSK 0.0 <3.0
DFT-s-OFDM 16 QAM <45 <45
64 QAM <6.5 <6.5
QPSK <5.0 <5.0
CP-OFDM 16 QAM <6.5 <6.5
64 QAM <9.0 <9.0
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Where the following parameters are defined to specify valid RB allocation ranges for RB allocationsin Tables
6.2.2.3.3-1and 6.2.2.3.3-2:
Nrs is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBsat + Lere - 1
An RB alocation belonging to table 6.2.2.3.3-1 isa Region 1 inner RB allocation if
RBsgat > Ceil(1/3 Nrg) AND RBeng < Ceil(2/3 Nrg)
An RB allocation belonging to table 6.2.2.3.3-2 isa Region 1 inner RB alocation if
RBsat > Ceil(1/4 Nrg) AND RBeng < Ceil(3/4 Nrg) AND Lcrs < Ceil(1/4 Ngg)
An RB allocation isan Edge allocation if it isNOT a Region 1 inner allocation.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.2.3.

6.2.2.3.4 UE maximum output power reduction for power class 4

For power class 4, MPR specified in sub-clause 6.2.2.3.3 applies.

Table 6.2.2.3.4-1: Void

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.4.
6.2.2.4 Test description

6.2.2.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shownin Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9. The details of
the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and
PDCCH before measurement are specified in Annex C.2.
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Table 6.2.2.4.1-1: Test Configuration Table (Power Class 1, MPRnarrow)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] | Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] | Low range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test | Freq | ChBw SCS Downlink Uplink Configuration
ID Configuration
N/A for . RB allocation
Maximum Modulation (NOTE 1)
1 Low Power CP-OFDM 64 QAM Outer_1RB_Left
2 | high | Default | Default | pequction CP-OFDM 64 QAM | Outer_1RB_Right
(MPR) test
case
3 Low CP-OFDM 64 QAM 2@0
4 High CP-OFDM 64 QAM 2@NRs-2
5 Low CP-OFDM 64 QAM 7@0
6 High CP-OFDM 64 QAM 7@NRrs-7
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-2.
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Table 6.2.2.4.1-2: Test Configuration Table (Power Class 1, MPRwr, BWchannel £ 200 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest supported channel
38.508-1 [10] subclause 4.3.1 bandwidth that < 200 MHz
Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation R?ﬁgg‘éai')on
1 Low DFT-s-OFDM PI/2 8@0
BPSK
2 High DFT-s-OFDM PI/2 8@NRre-8
BPSK
3 Default DFT-s-OFDM P1/2 Outer_Full
BPSK
4 Default DFT-s-OFDM QPSK | Inner_Full_Region2
5 Default DFT-s-OFDM 16 Inner_Full_Region2
QAM
6 | Low N/A for DFT-s-OFDM 64 8@0
Maximum QAM
7 | High | Default | Default Power DFT-s-OFDM 64 8@Nre-8
Reduction
(MPR) test QAM
8 Default case DFT-s-OFDM 64 Outer_Full
QAM
9 Default DFT-s-OFDM 64 Inner_Full_Region2
QAM
10 | Default CP-OFDM QPSK Inner_Full_Region2
11 Low CP-OFDM 16 QAM 8@0
12 High CP-OFDM 16 QAM 8@NRe-8
13 | Default CP-OFDM 16 QAM Outer_Full
14 | Default CP-OFDM 16 QAM | Inner_Full_Region2
15 Low CP-OFDM 64 QAM 8@0
16 High CP-OFDM 64 QAM 8@NRe-8
17 | Default CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in clause 6.1-2.
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Table 6.2.2.4.1-3: Test Configuration Table (Power Class 1, MPRwt, BWchannel = 400 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS 400 MHz
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation R?ﬁgg‘éai')on
1 Low DFT-s-OFDM PI/2 8@0
BPSK
2 High DFT-s-OFDM PI/2 8@NRrs-8
BPSK
3 Default DFT-s-OFDM P1/2 Outer_Full
BPSK
4 Default DFT-s-OFDM PI/2 Inner_Full_Region2
BPSK
5 Default DFT-s-OFDM QPSK | Inner_Full_Region2
6 Default N/A_‘ for DFT-s-OFDM 16 Inner_Full_Region2
Maximum QAM
7 Low | Default | Default Power DFT-s-OFDM 64 8@0
Reduction
(MPR) test QAM
8 High case DFT-s-OFDM 64 8@NRrs-8
QAM
9 Default DFT-s-OFDM 64 Outer_Full
QAM
10 | Default CP-OFDM QPSK Inner_Full_Region2
11 Low CP-OFDM 16 QAM 83@0
12 High CP-OFDM 16 QAM 8@NRs-8
13 | Default CP-OFDM 16 QAM Outer_Full
14 | Default CP-OFDM 16 QAM | Inner_Full_Region2
15 Low CP-OFDM 64 QAM 83@0
16 High CP-OFDM 64 QAM 8@NRs-8
17 | Default CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in clause 6.1-2.

Table 6.2.2.4.1-4: Void
Table 6.2.2.4.1-5: Void

Table 6.2.2.4.1-6: Void
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Table 6.2.2.4.1-7: Test Configuration Table (Power Class 2, 3 and 4, MPRarrow, BWchannel £ 200 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] | Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] | Low range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highes supported channel
38.508-1 [10] subclause 4.3.1 bandwidth that < 200 MHz t
Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test | Freq | ChBw SCS Downlink Uplink Configuration
ID Configuration
N/A for . RB allocation
Maximum Modulation (NOTE 1)
1 Low Power DFT-s-OFDM QPSK Outer_1RB_Left
2 | high | Default | Default | pequction DFT-s-OFDM QPSK | Outer 1RB_Right
(MPR) test
case
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Table 6.2.2.4.1-8: Test Configuration Table (Power Class 2, 3 and 4, MPRwr, BWchannel £ 200 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest supported channel
38.508-1 [10] subclause 4.3.1 bandwidth that < 200 MHz
Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation REzl\?gt%Eail)on
1 Default DFT-s-OFDM QPSK Outer_Full
2 Default DFT-s-OFDM 16 QAM Inner_Full
3 Low DFT-s-OFDM 16 QAM | Outer 1RB_Left
4 High DFT-s-OFDM 16 QAM | Outer_1RB_Right
5 Default DFT-s-OFDM 16 QAM Outer_Full
6 Default DFT-s-OFDM 64 QAM Inner_Full
7 | Low N/A for DFT-s-OFDM 64 QAM | Outer 1RB_Left
8 High Maximum DFT-s-OFDM 64 QAM | Outer 1RB_Right
9 | Default | Default | Default R:{;’J‘(’;‘Egn DFT-s-OFDM 64 QAM Outer_Full
10 | Default (MPR) test CP-OFDM QPSK Inner_Full
11 Low case CP-OFDM QPSK Outer 1RB_ Left
12 High CP-OFDM QPSK Outer_1RB_Right
13 | Default CP-OFDM QPSK Outer_Full
14 Low CP-OFDM 16 QAM Outer_1RB_Left
15 High CP-OFDM 16 QAM | Outer_1RB_Right
16 | Default CP-OFDM 16 QAM Outer_Full
17 Low CP-OFDM 64 QAM Outer 1RB_ Left
18 High CP-OFDM 64 QAM Outer_1RB_Right
19 | Default CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.
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Table 6.2.2.4.1-9: Test Configuration Table (Power Class 2, 3 and 4, MPRwr, BWchannel = 400 MHz)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal

subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, High range

subclause 4.3.1

Test Channel Bandwidths as specified in TS 400 MHz

38.508-1 [10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 120kHz

Test Parameters

Test | Freq ChBw SCS Downlink Uplink Configuration

ID Configuration
Modulation REEI\?(I)IE)r(I:Eail)on

1 Low DFT-s-OFDM QPSK Outer_1RB_Left
2 High DFT-s-OFDM QPSK | Outer_1RB_Right
3 Default DFT-s-OFDM QPSK Outer_Full
4 Low DFT-s-OFDM 16 QAM | Outer 1RB_Left
5 High DFT-s-OFDM 16 QAM | Outer_1RB_Right
6 Default N/A for DFT-s-OFDM 16 QAM Quter_Full
7 Low Maximum DFT-s-OFDM 64 QAM | Outer_1RB_Left
8 High Default | Default Power DFT-s-OFDM 64 QAM | Outer_1RB_Right
9 Default Reduction DFT-s-OFDM 64 QAM Outer_Full
10 Low (MPR) test CP-OFDM QPSK Outer_1RB_Left
11 High case CP-OFDM QPSK Outer_1RB_Right
12 | Default CP-OFDM QPSK Outer_Full
13 Low CP-OFDM 16 QAM Outer_1RB_Left
14 High CP-OFDM 16 QAM Outer_1RB_Right
15 | Default CP-OFDM 16 QAM Outer_Full
16 Low CP-OFDM 64 QAM Outer_1RB_Left
17 High CP-OFDM 64 QAM Outer_1RB_Right
18 | Default CP-OFDM 64 QAM Outer_Full

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9.
5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2.2.4.3.

6.2.2.4.2 Test procedure

1. SSsendsuplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9. Since the UL has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

3. Send continuously uplink power control "up” commands in every uplink scheduling information to the UE;
alow at least 200ms for the UE to reach Pymax level. Allow at least BEAM_SELECT_WAIT_TIME (Note 1)
for the UE Tx beam selection to complete.
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4. SS activatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in 6.2.2.5. EIRP test procedure is defined in
Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both
polarizations, theta and phi.

6. SS deactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

NOTE 2: When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.2.2.4.1-1 to
Table 6.2.2.4.1-9, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3
Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.2.2.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.2.2.5 Test requirement

The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output
power and tolerance in following tables.
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Table 6.2.2.5-1: UE Power Class test requirements for Power Class 1 ( for Bands n257, n258, n261)

Test . Lower limit Upper limit
Confll_guratlon Test ID Prowerclass MPRtc T(MPRtc) (dBm) (dBm)
able
1 40 14.4 7 18.6-TT 55
2 40 14.4 7 18.6-TT 55
Table 6.2.2.4.1-1 3 40 10 > 2517 25
4 40 10 5 25-TT 55
5 40 10 5 25-TT 55
6 40 10 5 25-TT 55
1 40 55 5 29.5-TT 55
2 40 5.5 5 29.5-TT 55
3 40 5.5 5 29.5-TT 55
4 40 3 2 35-TT 55
5 40 4 3 33-TT 55
6 40 6.5 5 28.5-TT 55
7 40 6.5 5 28.5-TT 55
8 40 6.5 5 28.5-TT 55
Table 6.2.2.4.1-2 9 40 5 4 31-TT 55
10 40 4.5 4 31.5-TT 55
11 40 5 28-TT 55
12 40 5 28-TT 55
13 40 5 28-TT 55
14 40 5.5 5 29.5-TT 55
15 40 7.5 5 27.5-TT 55
16 40 7.5 5 27.5-TT 55
17 40 7.5 5 27.5-TT 55
1 40 55 5 29.5-TT 55
2 40 5.5 5 29.5-TT 55
3 40 55 5 29.5-TT 55
4 40 3 2 35-TT 55
5 40 35 3 33.5-TT 55
6 40 4.5 4 31.5-TT 55
7 40 6.5 5 28.5-TT 55
8 40 6.5 5 28.5-TT 55
Table 6.2.2.4.1-3 9 40 6.5 5 28.5-TT 55
10 40 5 4 31-TT 55
11 40 7 5 28-TT 55
12 40 7 5 28-TT 55
13 40 7 5 28-TT 55
14 40 6.5 5 28.5-TT 55
15 40 9 5 26-TT 55
16 40 5 26-TT 55
17 40 9 5 26-TT 55
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Table 6.2.2.5-1a: UE Power Class test requirements for Power Class 1 ( for Bands n260)

Test . Lower limit Upper limit
Confll_guratlon Test ID Prowerclass MPRy,c T(MPR#c) (dBm) (dBm)
able
1 38 14.4 7 16.6-TT 55
2 38 14.4 7 16.6-TT 55
Table 6.2.2.4.1-1 3 38 10 > 2317 25
4 38 10 5 23-TT 55
5 38 10 5 23-TT 55
6 38 10 5 23-TT 55
1 38 55 5 27.5-TT 55
2 38 5.5 5 27.5-TT 55
3 38 55 5 27.5-TT 55
4 38 3 2 33-TT 55
5 38 4 3 31-TT 55
6 38 6.5 5 26.5-TT 55
7 38 6.5 5 26.5-TT 55
8 38 6.5 5 26.5-TT 55
Table 6.2.2.4.1-2 9 38 5 4 29-TT 55
10 38 4.5 4 29.5-TT 55
11 38 5 26-TT 55
12 38 7 5 26-TT 55
13 38 5 26-TT 55
14 38 55 5 27.5-TT 55
15 38 7.5 5 25.5-TT 55
16 38 7.5 5 25.5-TT 55
17 38 7.5 5 25.5-TT 55
1 38 55 5 27.5-TT 55
2 38 55 5 27.5-TT 55
3 38 5.5 5 27.5-TT 55
4 38 3 2 33-TT 55
5 38 3.5 3 31.5-TT 55
6 38 4.5 4 29.5-TT 55
7 38 6.5 5 26.5-TT 55
8 38 6.5 5 26.5-TT 55
Table 6.2.2.4.1-3 9 38 6.5 5 26.5-TT 55
10 38 5 4 29-TT 55
11 38 7 5 26-TT 55
12 38 7 5 26-TT 55
13 38 7 5 26-TT 55
14 38 6.5 5 26.5-TT 55
15 38 9 5 24-TT 55
16 38 9 5 24-TT 55
17 38 9 5 24-TT 55
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Table 6.2.2.5-2: UE Power Class test requirements for Power Class 2

gurat Lower limit Upper limit
Conf1|_gurat|on TestiD Ppowerciass MPRi.c T(MPRi.c) (dBm) (dBm)
able
Table 6.2.2.4.1-7 ! 29 25 2 24.5-TT 43
2 29 25 2 24.5-TT 43
L 29 2 15 25.5-TT 43
2 29 3 2 24-TT 43
3 29 3.5 3 22.5-TT 43
4 29 3.5 3 22.5-TT 43
5 29 3.5 3 22.5-TT 43
6 29 5 4 20-TT 43
! 29 55 5 185-TT 43
8 29 55 5 185-TT 43
9 29 55 5 185-TT 43
Table 6.2.2.4.1-8 10 29 35 3 22.5-TT 43
11 29 4 3 22-TT 43
12 29 4 3 22-TT 43
13 29 4 3 22-TT 43
14 29 5 4 20-TT 43
15 29 5 4 20-TT 43
16 29 5 4 20-TT 43
17 29 7 5 17-TT 43
18 29 7 5 17-TT 43
19 29 7 5 17-TT 43
L 29 3 2 24-TT 43
2 29 3 2 24-TT 43
3 29 3 2 24-TT 43
4 29 45 4 20.5-TT 43
5 29 45 4 20.5-TT 43
6 29 4.5 4 20.5-TT 43
! 29 6.5 5 17.5-TT 43
8 29 6.5 5 17.5-TT 43
Table 6.2.2.4.1-9 9 29 6.5 5 17.5TT 43
10 29 5 4 20-TT 43
11 29 5 4 20-TT 43
12 29 5 4 20-TT 43
13 29 6.5 5 175-TT 43
14 29 6.5 5 175-TT 43
15 29 6.5 5 17.5-TT 43
16 29 9 5 15-TT 43
17 29 9 5 15-TT 43
18 29 9 5 15-TT 43
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Table 6.2.2.5-3: UE Power Class test requirements for Power Class 3 ( n257, 258, 261 )

cOnfiTgejrtation TIeDSt Prowersass | MPRic | T(MPRio) Lo‘('é‘gn'q'?'t Up(%%'r:q';m
Table
Table 1 224 25 2 17.9-TT-AMBpn 43
6.2.24.1-7 2 22.4 25 2 17.9-TT-AMBp 5 43
1 224 2 15 18.9-TT-AMBepn 43
2 22.4 3 2 17.4-TT-AMBpn 43
3 22.4 35 3 15.9-TT-AMBpn 43
4 22.4 35 3 15.9-TT-AMBpn 43
5 22.4 3.5 3 15.9-TT-AMBpn 43
6 224 5 4 13.4-TT-AMBpn 43
7 22.4 55 5 11.9-TT-AMBpn 43
8 22.4 55 5 11.9-TT-AMBpn 43
9 224 5.5 5 11.9-TT-AMBpn 43
600 o 10 22.4 3.5 3 15.9-TT-AMBp . 43
11 22.4 4 3 15.4-TT-AMBpn 43
12 224 4 3 15.4-TT-AMBepn 43
13 224 4 3 15.4-TT-AMBepn 43
14 22.4 5 4 13.4-TT-AMBpn 43
15 224 5 4 13.4-TT-AMBpn 43
16 224 5 4 13.4-TT-AMBpn 43
17 22.4 7 5 10.4-TT-AMBpn 43
18 224 7 5 10.4-TT-AMBepn 43
19 224 7 5 10.4-TT-AMBepn 43
1 22.4 3 2 17.4-TT-AMBpn 43
2 224 3 2 17.4-TT-AMBpn 43
3 224 3 2 17.4-TT-AMBpn 43
4 22.4 4.5 4 13.9-TT-AMBpn 43
5 224 4.5 4 13.9-TT-AMBpn 43
6 224 4.5 4 13.9-TT-AMBpn 43
7 22.4 6.5 5 10.9-TT-AMBpn 43
8 22.4 6.5 5 10.9-TT-AMBpn 43
Table 9 22.4 6.5 5 10.9-TT-AMBpn 43
6.2.2.4.1-9 10 22.4 5 4 13.4-TT-AMBpn 43
11 224 5 4 13.4-TT-AMBpn 43
12 224 5 4 13.4-TT-AMBpn 43
13 22.4 6.5 5 10.9-TT-AMBpn 43
14 22.4 6.5 5 10.9-TT-AMBpn 43
15 22.4 6.5 5 10.9-TT-AMBpn 43
16 22.4 9 5 8.4-TT-AMBpn 43
17 224 9 5 8.4-TT-AMBpn 43
18 224 9 5 8.4-TT-AMBpn 43
Note 1:  AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of
TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is
Note 3: :Aoggllﬁ)nvsed sum of AMBe n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  AMBp, is O for single band UE.
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Table 6.2.2.5-3a: UE Power Class test requirements for Power Class 3 (n260)

Conf?;]eLIS:ation TIeDSt Prowersass | MPRic | T(MPRio) Lo‘('égn';;‘"t Up(%%rn':;“'t
Table
Table 1 20.6 25 2 16.1-TT-AMBpn 43
6.2.24.1-7 2 20.6 2.5 2 16.1-TT-AMBp 43
1 20.6 2 1.5 17.1-TT-AMBpn 43
2 20.6 3 2 15.6-TT-AMBpn 43
3 20.6 35 3 14.1-TT-AMBpn 43
4 20.6 35 3 14.1-TT-AMBpn 43
5 20.6 3.5 3 14.1-TT-AMBpn 43
6 20.6 5 4 11.6-TT-AMBpn 43
7 20.6 55 5 10.1-TT-AMBpn 43
8 20.6 55 5 10.1-TT-AMBpn 43
9 20.6 55 5 10.1-TT-AMBpn 43
600 o 10 20.6 3.5 3 14.1-TT-AMBp . 43
11 20.6 4 3 13.6-TT-AMBpn 43
12 20.6 4 3 13.6-TT-AMBpn 43
13 20.6 4 3 13.6-TT-AMBpn 43
14 20.6 5 4 11.6-TT-AMBpn 43
15 20.6 5 4 11.6-TT-AMBpn 43
16 20.6 5 4 11.6-TT-AMBpn 43
17 20.6 7 5 8.6-TT-AMBpn 43
18 20.6 7 5 8.6-TT-AMBpn 43
19 20.6 7 5 8.6-TT-AMBpn 43
1 20.6 3 2 15.6-TT-AMBpn 43
2 20.6 3 2 15.6-TT-AMBpn 43
3 20.6 3 2 15.6-TT-AMBpn 43
4 20.6 4.5 4 12.1-TT-AMBpn 43
5 20.6 4.5 4 12.1-TT-AMBpn 43
6 20.6 4.5 4 12.1-TT-AMBpn 43
7 20.6 6.5 5 9.1-TT-AMBpn 43
8 20.6 6.5 5 9.1-TT-AMBpn 43
Table 9 20.6 6.5 5 9.1-TT-AMBpn 43
6.2.2.4.1-9 10 20.6 5 4 11.6-TT-AMBe,n 43
11 20.6 5 4 11.6-TT-AMBpn 43
12 20.6 5 4 11.6-TT-AMBpn 43
13 20.6 6.5 5 9.1-TT-AMBpn 43
14 20.6 6.5 5 9.1-TT-AMBpn 43
15 20.6 6.5 5 9.1-TT-AMBpn 43
16 20.6 9 5 6.6-TT-AMBpn 43
17 20.6 9 5 6.6-TT-AMBpn 43
18 20.6 9 5 6.6-TT-AMBpn 43
Note 1:  AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of
TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:  Max allowed sum of AMBp, over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  AMBp, is O for single band UE.
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Table 6.2.2.5-3b: Test Tolerance (Power class 3)

Test Metric FR2a FR2b
Quiet Zone size <30 cm 3.11dB 3.11dB

Table 6.2.2.5-4: UE Power Class test requirements for Power Class 4 ( n257, 258, 261 )

ot Lower limit Upper limit
Con‘;'_gUfatlon Test ID Ppowerclass MPRy,¢ T(MPRt.c) (dBm) (dBm)
able
Table 6.2.2.4.1-7 1 34 2.5 2 29.5-TT 43
2 34 25 2 29.5-TT 43
! 34 2 15 30.5-TT 43
2 34 2 20-TT 43
3 34 35 3 27.5-TT 43
4 34 35 3 27.5-TT 43
S 34 35 3 27.5-TT 43
6 34 5 4 25-TT 43
7 34 5.5 5 23.5-TT 43
8 34 5.5 5 23.5-TT 43
9 34 5.5 5 23.5-TT 43
Table 6.2.2.4.1-8 10 34 3.5 3 27.5-TT 43
11 34 4 3 27-TT 43
12 34 4 3 27-TT 43
13 34 4 3 27-TT 43
14 34 5 4 25-TT 43
15 34 5 4 25-TT 43
16 34 5 4 25-TT 43
17 34 7 5 22-TT a3
18 34 7 5 22-TT 43
19 34 7 5 22-TT 43
1 34 3 2 29-TT a3
2 34 3 2 20-TT 43
3 34 3 2 20-TT 43
4 34 4.5 4 255-TT 3
5 34 4.5 4 255-TT 3
6 34 45 4 25.5-TT 43
7 34 6.5 5 22.5-TT 43
8 34 6.5 5 22.5-TT 43
Table 6.2.2.4.1-9 o 34 6.5 5 22.5-TT 43
10 34 5 4 25-TT 43
11 34 5 4 25-TT 43
12 34 5 4 25-TT 43
13 34 6.5 5 22.5-TT 43
14 34 6.5 5 225-TT 43
15 34 6.5 5 225-TT 43
16 34 9 5 20-TT a3
17 34 9 5 20-TT a3
18 34 9 5 20-TT 43
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Table 6.2.2.5-4a: UE Power Class test requirements for Power Class 4 (n260)

gurat Lower limit Upper limit
Comjll'guraltlon Test ID Prowerclass MPRtc T(MPRt.c) (dBm) (dBm)
able
Table 6.2.2.4.1-7 1 31 25 2 26.5-TT 43
2 31 25 2 26.5-TT 43
! 31 2 15 275-TT 43
2 31 3 2 26-TT 43
3 31 35 3 245-TT 43
4 31 35 3 245-TT 43
S 31 35 3 24.5-TT 43
6 31 5 4 22-TT 43
7 31 5.5 5 20.5-TT 43
8 31 5.5 5 20.5-TT 43
9 31 5.5 5 20.5-TT 43
Table 6.2.2.4.1-8 10 31 35 3 245-TT 43
11 31 4 3 24-TT 43
12 31 4 3 24-TT 43
13 31 4 3 24-TT 43
14 31 5 4 22-TT 43
15 31 5 4 22-TT 43
16 31 5 4 22-TT 43
17 31 7 5 19-TT 43
18 31 7 5 19-TT 43
19 31 7 5 19-TT 43
L 31 3 2 26-TT 43
2 31 3 2 26-TT 43
3 31 3 2 26-TT 43
4 31 4.5 4 22.5-TT 43
S 31 45 4 225-TT 43
6 31 4.5 4 225-TT 43
’ 31 6.5 5 19.5-TT 43
8 31 6.5 5 19.5-TT 43
Table 6.2.2.4.1-9 9 31 6.5 5 19.5-TT 43
10 31 5 4 22-TT 43
11 31 5 4 22-TT 43
12 31 5 4 22-TT 43
13 31 6.5 5 19.5-TT 43
14 31 6.5 5 19.5-TT 43
15 31 6.5 5 19.5-TT 43
16 31 9 5 17-TT 43
17 31 9 5 17-TT 43
18 31 9 5 17-TT 43

6.2.3 UE maximum output power with additional requirements

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 73 ETSI TS 138 521-2 V16.6.0 (2021-02)

- Measurement Uncertainties and Test Tolerances are FFS.
- Multiband relaxation is not considered in test requirements
- Measurment with modifiedMPRbehavior is FFS.

- Test description and Test requirements subsections for NS 202 and NS 203 are incomplete

6.2.3.1 Test purpose

Additional spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet
additional requirementsin a specific deployment scenario. To meet these additional requirements, Additional Maximum
Power Reduction A-MPR is allowed for the output power.

6.2.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.
6.2.3.3 Minimum conformance requirements

6.2.3.3.1 General

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

To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum
output power as specified in subclause 6.2.1.1.3. Unless stated otherwise, an A-MPR of 0 dB shall be used.

Table 6.2.3.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed
A-MPR and applicable operating band(s) for each NS value. The mapping of NR frequency band numbers and val ues of
and the additional SpectrumEmission to network signalling labelsis specified in Table 6.2.3.3.1-2. Unless otherwise
stated, the allowed total back off is maximum of A-MPR and MPR specified in subclause 6.2.2.

Table 6.2.3.3.1-1: Additional maximum power reduction (A-MPR)

Network Requirements NR Band Channel Resources A-MPR
Signalling (subclause) bandwidth | Blocks (Nrs) (dB)

label (MHz)

NS_200 N/A

NS_201 6.5.3.3.3 n258 6.2.3.2

NS_202 6.5.3.2.3 n257, n258 6.2.3.3.3

NS_203 6.5.3.2.4 n258 6.2.3.3.4
NOTE:NS_201 is obsolete, the associated additional spurious emission requirements are

not applicable.
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Table 6.2.3.3.1-2: Mapping of Network Signalling label

NR Band Value of additionalSpectrumEmission
0 1 2 3 4 5 6 7
n257 NS_200 | NS_202 NS_202 NS_203
n258 NS_200 | NS_2012
n260 NS_200
n261 NS_200
NOTE: additionalSpectrumEmission corresponds to an information element of the same name defined in
sub-clause 6.3.2 of TS 38.331 [19].
NOTE 2: NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.1.
6.2.3.3.2 Void

6.2.3.3.2.1 Void
For power class 1, A-MPR for NS_201 shall be 9 dB.

Table 6.2.3.3.2.1-1: Void

6.2.3.3.2.2 Void

6.2.3.3.2.3 Void

6.2.3.3.3 A-MPR for NS_202

6.2.3.3.3.1 A-MPR for NS_202 for power class 1

For power class 1, A-MPR for NS_202 shall be 11.0 dB.

6.2.3.3.3.2 A-MPR for NS_202 for power class 2

For power class 2, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.

6.2.3.3.3.3 A-MPR for NS_202 for power class 3
For power class 3, A-MPR for NS_202 shall be 1.0 dB.

6.2.3.3.34 A-MPR for NS_202 for power class 4
For power class 4, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.3.
6.2.3.3.4 A-MPR for NS_203

6.2.3.34.1 A-MPR for NS_203 for power class 1

For power class 1, A-MPR for NS_203 shall be 3.0 dB if Offset frequency < BWchannat, 0.0 dB otherwise.
The Offset frequency is defined as the frequency from 24.25 GHz to the lower edge of the channel bandwidth.
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6.2.3.3.4.2 A-MPR for NS_203 for power class 2

For power class 2, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.

6.2.3.3.4.3 A-MPR for NS_203 for power class 3
For power class 3, A-MPR for NS_203 shall be 0 dB.

6.2.3.3.4.4 A-MPR for NS_203 for power class 4
For power class 4, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.3.4.
6.2.3.4 Test description

6.2.3.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the Subscriber Station
(SS) to take with the UE to reach the correct measurement state.

Table 6.2.3.4.1-1: Void

Table 6.2.3.4.1-2: Test configuration table for NS_202
[TBD]

Table 6.2.3.4.1-3: Test configuration table for NS_203
[TBD]

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.1.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1and G.3.0.

4. The DL and UL Reference Measurement channels are set according to Table 6.2.3.4.1-1.
5. Propagation conditions are set according to Annex B.O.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2.3.4.3

6.2.3.4.2 Test procedure

1. SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI
to schedule the UL RM C according to Table 6.2.1.1.1.4.1-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2.1.1.4.3.

2. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K. Allow at least
BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

3. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
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maximum output power. Allow at least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection
to complete.

4. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Table 6.3.1.5-1. EIRP test procedureis
defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both
polarizations, theta and phi.

6. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

6.2.3.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6, with the following exceptions for each network
signalled value.

1. Information element Additional SpectrumEmission for NR can be set in SIB1 according to TS 38.331[19]. This
exception indicates that the UE shall meet the additional spurious emission requirement for a specific
deployment scenario.

Table 6.2.3.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement

Derivation Path: TS 38.508-1 [10] clause 4.6.3, Table 4.6.3-1
Information Element Value/remark Comment Condition
AdditionalSpectrumEmission 2 (NS_202) for band n257,
n258
AdditionalSpectrumEmission 3 (NS_203) for band n258
6.2.3.5 Test requirement

The UE EIRP derived in step 5 shall not exceed the values specified in Table 6.2.3.5-1.
Table 6.2.3.5-1: Void
Table 6.2.3.5-2: Void

Table 6.2.3.5-3: Void

Table 6.2.3.5-4: UE Power Class 4 test requirements (network signalled value "NS_201")
[TBD]

Table 6.2.3.5-5: UE Power Class 1 test requirements (network signalled value "NS_202")

[TBD]

Table 6.2.3.5-6: UE Power Class 2 test requirements (network signalled value "NS_202")

[TBD]

Table 6.2.3.5-7: UE Power Class 3 test requirements (network signalled value "NS_202")
[TBD]
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Table 6.2.3.5-8: UE Power Class 4 test requirements (network signalled value "NS_202")
[TBD]

Table 6.2.3.5-9: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]

Table 6.2.3.5-10: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]

Table 6.2.3.5-11: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]

Table 6.2.3.5-12: UE Power Class 4 test requirements (network signalled value "NS_203")
[TBD]

6.2.4  Configured transmitted power

6.24.1 Test purpose

To verify the UE transmitted power Pumax ¢ iS Within the range defined prescribed by the specified nominal maximum
output power and tolerance.

6.2.4.2 Test applicability

The requirements of this test are covered in test cases 6.2.1 Maximum output power, 6.2.2 Maximum output power
reduction and 6.2.3 UE maximum output power with additional requirementsto all types of NR UE release 15 and
forward.

6.2.4.3 Minimum conformance requirements

The UE can configure its maximum output power. The configured UE maximum output power Pcumax i.c for carrier f of
aserving cell cisdefined asthat available to the reference point of a given transmitter branch that corresponds to the
reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [24].

The configured UE maximum output power Pcwax i.c for carrier f of aserving cell ¢ shall be set such that the
corresponding measured peak EIRP Pymax f.c iS within the following bounds

Prowerdass — MAX(MAX(MPRs ¢, A- MPRs¢,) + AMBppn, P-MPR: ) — MAX{T(MAX(MPRsc, A- MPRc,)), T(P-MPR: o)}
< Pumax f,c < EIRPmax

while the corresponding measured total radiated power Prvax f.c IS bounded by
PTMAX,f,c < TRPmax

With Ppowerdass the UE power class as specified in sub-clause 6.2.1.1.3, EIRPmax the applicable maximum EIRP as
specified in sub-clause 6.2.1.1.3, MPRs ¢ as specified in sub-clause 6.2.2.3, A-MPRs ¢ as specified in sub-clause 6.2.3.3,
AMBp,, the peak EIRP relaxation as specified in section 6.2.1.1.3 and TRPma the maximum TRP for the UE power
class as specified in sub-clause 6.2.1.1.3.

maxUplinkDutyCycle-FR2 as defined in TS 38.306 [14] is a UEcapability to facilitate electromagnetic power density
exposure requirements. This UE capability is applicable to all FR2 power classes.

If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted
within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and
can apply P-MPRs .

If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to el ectromagnetic power density
exposure requirements are ensured by means of scaling down the power density or by other means.
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P-MPRs ¢ is the allowed maximum output power reduction. The UE shall apply P-MPR; ¢ for carrier f of serving cell ¢
only for the cases described below. For UE conformance testing P-M PR ¢ shall be 0 dB.

a) ensuring compliance with applicable electromagnetic power density exposure requirements and addressing
unwanted emissions/ self-defence requirementsin case of simultaneous transmissions on multiple RAT(s) for
scenarios not in scope of 3GPP RAN specifications;

b) ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity
detection is used to address such requirements that require alower maximum output power.

NOTE 1: P-MPRs . was introduced in the Pcuwax 1,c €quation such that the UE can report to the gNB the available
maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2: P-MPR; and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected
UL transmission path.
The tolerance T(AP) for applicable values of AP (valuesin dB) is specified in Table 6.2.4.3-1.

Table 6.2.4.3-1: Pumax,ictolerance

Operating Band AP (dB) Toleraérgi(ée) T(aP)
AP =0 0
0<AP<?2 [1.5]
2<AP<3 [2.0]
n257, n258, n260, 3<AP <4 [3.0]
n261 4<APs5 [4.0]
5< AP <10 [5.0]
10 < AP <15 [7.0]
15 <AP £ X [8.0]
NOTE: Xis the value such that Pumaxclower bound, Prowerclass -
AP — T(AP) = minimum output power specified in
subclause 6.3.1

6.2.4.4 Test description

Thistest is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE
maximum output power with additional requirements.

6.2.4.5 Test requirements

Thistest is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE
maximum output power with additional requirements.

6.2A  Transmit power for CA

6.2A.1 UE maximum output power for CA

6.2A.1.0 Minimum conformance requirements

For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier
configured in the NR band, the maximum output power is specified in subclause 6.2.1.1.3.

For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is
specified in subclause 6.2.1.1.3.

Power class 3 is default power class.
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6.2A.1.1 UE maximum output power - EIRP and TRP for CA

6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

6.2A.1.1.1.1 Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth for
CA under the deployment scenarios where additional requirements are specified.

6.2A.1.1.1.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 2UL CA.

6.2A.1.1.1.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause6.2A.1.0.
6.2A.1.1.1.4 Test description

6.2A.1.1.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.2A.1.1.1.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.
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Table 6.2A.1.1.1.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] subclause [4.1]

2)

Test Frequencies as specified in TS 38.508-1 [10] subclause [4.3.1.2.3] for
different CA bandwidth classes

Low and High range

Test CC Combination setting (aggregated BW of the CA configuration) as

Highest aggregated BW of the CA

specified in Table 5.5A.1-1 for the CA Configuration across bandwidth configuration
combination sets supported by the UE (£ 400 MHz aggregated channel bandwidth)
Test SCS as specified in Table 5.3.5-1 120 kHz

Test Parameters

Normal, TL/VL, TL/VH, TH/VL, TH/VH (NOTE

CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping CBW (MHz) RB allocation Modulation RB allocation
(NOTE 4) (NOTE 1)
PCC/CC1 100 N/A for this test DFT-s-OFDM QPSK | Inner Full for PC2,
PC3 and PC4
1 Inner_Full_Regionl
for PC1
SCC/CC2 100 - -
PCC/CC1 200 DFT-s-OFDM QPSK | Inner Full for PC2,
PC3 and PC4
2 Inner_Full_Regionl
for PC1
SCCI/CC2 200 - -
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for
PC1.
NOTE 2: Test environment for UE Max TRP is normal only.
NOTE 3: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which
applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 4: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or
CCj frequencies defined in TS38.508-1 [10].
1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.
2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3. Downlink signals areinitially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.
4. The UL Reference Measurement channels are set according to Table 6.2A.1.1.1.4.1-1.
5. Propagation conditions are set according to Annex B.O
6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2A.1.1.1.4.3
6.2A.1.1.1.4.2 Test procedure
1. Configure SCC according to Annex C.0, C.1, C.2 for al downlink physical channels.
2. The SSshall configure SCC as per TS 38.508-1 [10] subclause 5.5.1. Message contents are defined in clause
6.2A.1.1.1.4.3.
3. SSactivates SCC by sending the activation MAC CE (Refer TS 38.321 [X], clauses 5.9, 6.1.3.10). Wait for at
least 2 seconds (Refer TS 38.133[25], clause 9.3).
4. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI

to schedule the UL RMC according to Table 6.2A.1.1.1.4.1-1. Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate
uplink modulation in section 6.2A.1.1.1.4.3.
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5. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

6. Send continuously uplink power control "up” commands in every uplink scheduling information to the UE;
alow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection
to complete.

7. SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

8. Measure UE EIRP in the Tx beam pesk direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Table 6.2A.1.1.1.5-1. EIRP test procedure
isdefined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering
both polarizations, theta and phi.

9. Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with
bandwidths according to Table 6.2A.1.1.1.5-1. Total radiated power is measured according to TRP measurement
procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering
both polarizations, theta and phi.

10. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default valueis defined in Annex K.1.1.

6.2A.1.1.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.2A.1.1.15 Test Requirements

The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.1.5-1 to
Table6.2A.1.1.1.5-4.

Table 6.2A.1.1.1.5-1: Intra-band Contiguous CA UE maximum output test requirements for power

class 1
UL CA configuration Max TRP (dBm) Max EIRP (dBm) Min peak EIRP (dBm)
CA n257D 35+TT 55 40-TT
CA n257G 35+TT 55 40-TT
CA_n260D 35+TT 55 38-TT
CA _n260G 35+TT 55 38-TT
CA _n2600 35+TT 55 38-TT
CA n261D 35+TT 55 40-TT
CA n261G 35+TT 55 40-TT
CA n2610 35+TT 55 40-TT

Table 6.2A.1.1.1.5-2: Intra-band Contiguous CA UE maximum output test requirements for power

class 2
UL CA configuration Max TRP (dBm) Max EIRP (dBm) Min peak EIRP (dBm)
CA n257D 23+TT 43 29-TT
CA_n257G 23+TT 43 29-TT
CA_n261D 23+TT 43 29-TT
CA _n261G 23+TT 43 29-TT
CA_n2610 23+TT 43 29-TT

Table 6.2A.1.1.1.5-3: Intra-band Contiguous CA UE maximum output test requirements for power
class 3
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UL CA configuration | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA n257D 23+TT 43 22.4-TT
CA n257G 23+TT 43 22.4-TT
CA_n260D 23+TT 43 20.6-TT
CA _n260G 23+TT 43 20.6-TT
CA _n2600 23+TT 43 20.6-TT
CA n261D 23+TT 43 22.4-TT
CA _n261G 23+TT 43 22.4-TT
CA n2610 23+TT 43 22.4-TT

Table 6.2A.1.1.1.5-3a: UE maximum output test requirements for power class 3 for multi band UE
declaring MBp>0in any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBp,
YMBe (dB)
(Note 3)
CA_n257D/G | CA_n258 | CA_n260D/G/ |CA_n261D/G/
o O

1 n257, n258 22.4-TT-MBp 1.3

2 n257, n260 22.4-TT-MBp 20.6-TT-MBp 1.0

3 n258, n260 20.6-TT-MByp 1.0

4 n258, n261 22.4-TT-MBp 1.0

5 n260, n261 0.0 No relaxation

' factor allowed

6 n257, n258, n260 22.4-TT-MBp 20.6-TT-MBp 1.7

7 n257, n258, n261 22.4-TT-MBp 22.4-TT-MBp 1.7

8 n257, n260, n261 22.4-TT-MByp 20.6-TT-MBp | 22.4-TT-MBp 0.5

9 n258, n260, n261 20.6-TT-MBp | 22.4-TT-MBp 15

10 n257, n258, n260, 22.4-TT-MBp 20.6-TT-MBp | 22.4-TT-MBp 17

n261 '
Note 1:  MB;p is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2.
This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.

Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MB; over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.1.1.5-3b: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

FR2b
2.77dB

Test Metric
Quiet Zone size <30 cm

FR2a
2.65dB

Table 6.2A.1.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW < 400MHz)

FR2b
2.87 dB

Test Metric
Quiet Zone size < 30cm

FR2a
2.87 dB

Table 6.2A.1.1.1.5-4: Intra-band Contiguous CA UE maximum output test requirements for power

class 4
UL CA configuration | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n257D 23+TT 43 34-TT
CA_n257G 23+TT 43 34-TT
CA_n260B 23+TT 43 31-TT
CA_n260D 23+TT 43 31-TT
CA_n260G 23+TT 43 31-TT
CA_n2600 23+TT 43 31-TT
CA_n261B 234TT 43 34-TT
CA_n261D 23+TT 43 34-TT
CA_n261G 23+TT 43 34-TT
CA_n2610 23+TT 43 34-TT
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6.2A.1.1.2 UE maximum output power - EIRP and TRP for CA (3UL CA)
Editor’s note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

6.2A.1.1.2.1 Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth for
CA under the deployment scenarios where additional requirements are specified.

6.2A.1.1.2.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 3UL CA.

6.2A.1.1.2.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.1.0.

6.2A.1.1.2.4 Test description

Same asin clause 6.2A.1.1.1.4 with following exceptions:
- Instead of Table 6.2A.1.1.1.4.1-1> use Table 6.2A.1.1.2.4.1-1.
- Instead of clause 6.2A.1.1.1.4.3- use clause 6.2A.1.1.2.4.3.
- Instead of Table 6.2A.1.1.1.5-1> use Table 6.2A.1.1.2.5-1.

Table 6.2A.1.1.2.4.1-1: Test Configuration Tabl

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal, TL/VL, TL/VH, TH/VL, TH/VH (NOTE 2)
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause [4.3.1.2.3] for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA Highest aggregated BW (< 400 MHz aggregated channel
configuration) as specified in Table 5.5A.1-1 for the CA bandwidth)

Configuration across bandwidth combination sets
supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping CBW RB allocation Modulation RB allocation
(NOTE 4) (MHz) (NOTE 1)
PCC/CC1 100 N/A for this test DFT-s-OFDM Inner Full for PC2, PC3
QPSK and PC4
1 Inner_Full_Region1 for
PC1
SCC/CC2 100 - -
SCC/CC3 100 - -
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NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

NOTE 2: Test environment for UE Max TRP is normal only.

NOTE 3: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 4: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].

6.2A.1.1.2.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.2A.1.1.25 Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.2.5-1.

Table 6.2A.1.1.2.5-1: UE maximum output test requirements for power class 3

CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA n257H 23+TT 43 22.4-TT

Table 6.2A.1.1.2.5-1a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
Quiet Zone size £30cm 2.65 dB 2.77 dB

Table 6.2A.1.1.2.5-1b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
Quiet Zone size £30 cm 2.87.dB 2.87 dB
6.2A.1.1.3 UE maximum output power - EIRP and TRP for CA (4UL CA)

Editor’ s note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

6.2A.1.1.3.1 Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth for
CA under the deployment scenarios where additional requirements are specified.

6.2A.1.1.3.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 4UL CA.

6.2A.1.1.3.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.1.0.
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6.2A.1.1.3.4.1 Initial condition

Same asin clause 6.2A.1.1.1.4 with following exceptions:
- Instead of Table 6.2A.1.1.1.4.1-1-> use Table 6.2A.1.1.3.4.1-1.
- Instead of clause 6.2A.1.1.1.4.3- use clause 6.2A.1.1.3.4.3.

- Instead of Table 6.2A.1.1.1.5-1-> use Table 6.2A.1.1.3.5-1.

Table 6.2A.1.1.3.4.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal, TL/VL, TL/VH, TH/VL, TH/VH (NOTE 2)
subclause [4.1]

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCC are mapped onto physical
frequencies according to Table 6.1-2

Low and High range

Test CC Combination setting (cumulative aggregated

Highest aggregated BW (=< 400 MHz aggregated channel

BW of the CA configuration) as specified in Table bandwidth)
5.5A.1-1 for the CA Configuration across bandwidth
combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping ChBw RB allocation Modulation RB allocation
(NOTE 4) (NOTE 1)
PCC/CC1 100 N/A for this test DFT-s-OFDM Inner Full for PC2, PC3 and
QPSK PC4
Inner_Full_Region1l for
1 PC1
SCcC/cc2 100 - -
SCC/CC3 100 - -
SCC/CC4 100 - -
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: Test environment for UE Max TRP is normal only.
NOTE 3: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 4: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.
NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].
6.2A.1.1.3.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.2A.1.1.35 Test Requirements

The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the val ues specified in Table 6.2A.1.1.3.5-1.

Table 6.2A.1.1.3.5-1: UE maximum output test requirements for power class 3

CA configuration Max TRP (dBm)

Max EIRP (dBm) Min peak EIRP (dBm)

CA_n2571 23+TT

43 22.4-TT
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Table 6.2A.1.1.3.5-1a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
Quiet Zone size <30 cm 2.65dB 2.77 dB

Table 6.2A.1.1.3.5-1b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW £ 400MHz)

Test Metric FR2a FR2b
Quiet Zone size £30 cm 2.87 dB 2.87 dB

6.2A.1.2 UE maximum output power - Spherical coverage

6.2A.1.2.1 Spherical coverage for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

6.2A.1.2.1.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directions is acceptable.

6.2A.1.2.1.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.

6.2A.1.2.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.2.1.4 Test description

6.2A.1.2.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE

to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on

NR operating bands specified in table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.2A.1.2.1.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH

and PDCCH before measurement are specified in Annex C.2.
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Table 6.2A.1.2.1.4.1-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal (NOTE 2)
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause [4.3.1.2.3] for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the CA | Highest aggregated BW (= 400 MHz aggregated channel
configuration) as specified in Table 5.5A.1-1 for the CA | bandwidth)

Configuration across bandwidth combination sets
supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping CBW RB allocation Modulation RB allocation
ID (NOTE 4) (MHz) (NOTE 1)
PCC/CC1 100 N/A for this test DFT-s-OFDM Inner Full for PC2, PC3
QPSK and PC4
Inner_Full_Region1l for
PC1
SCC/CC2 100 - -
PCC/CC1 200 DFT-s-OFDM Inner Full for PC2, PC3
QPSK and PC4
2 Inner_Full_Region1 for
PC1
SCC/CC2 200

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated

NOTE 4: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,

6.1-2 for PC1.
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

BW, only the combination with the lowest PCC ChBW is tested.

with CCi or CCj frequencies defined in TS38.508-1 [10].

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals for PCC are initialy set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10]
subclause 5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.2A.1.2.1.4.1-1.

5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2A.1.2.1.4.3

6.2A.1.2.1.4.2 Test procedure

1. Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.

2. The SSshall configure SCC as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.2A.1.2.1.4.3.

3. SSactivates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

4. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to

schedule the UL RMC according to Table 6.2A.1.2.1.4.1-1. Since the UL has no payload and no loopback data
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8.

to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2A.1.2.1.4.3.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection to compl ete.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT WAIT_TIME (Note 1) for the UE Tx beam selection to compl ete.

Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration. Repeat EIRP measurements for al directionsin the sphere according to EIRP
measurement procedure defined in Annex K.1.3. After arotation, alow at least BEAM_SELECT_WAIT_TIME
(Note 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRPis
calculated considering both polarizations, theta and phi.

Calculate a cumulative distribution function for the measured EIRP values.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

6.2A.1.2.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.2A.1.2.1.5 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.1.5-1to Table 6.2A.1.2.1.5-4.

Table 6.2A.1.2.1.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA _n257D 32.0-TT
CA n257G 32.0-TT
CA_n260D 30.0-TT
CA _n260G 30.0-TT
CA _n2600 30.0-TT
CA _n261D 32.0-TT
CA n261G 32.0-TT
CA n2610 32.0-TT

Table 6.2A.1.2.1.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA_n257D 18.0-TT
CA_n257G 18.0-TT
CA_n261D 18.0-TT
CA_n261G 18.0-TT
CA_n2610 18.0-TT
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Table 6.2A.1.2.1.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs =0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
CA n257D 11.5-TT
CA n257G 11.5-TT
CA_n260D 8-TT
CA _n260G 8-TT
CA_n2600 8-TT
CA n261D 11.5-TT
CA n261G 11.5-TT
CA n2610 11.5-TT

Table 6.2A.1.2.1.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA n257D/G | CA_n258 | CA_n260D/ | CA_n261D/G/
G/O (0]
1 n257, n258 11.5-TT-MBs 1.25
2 n257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
' allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
075 Ih260
6 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
n257, n258, n260 allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.95 Maximum 0.4 dB relaxation
' allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.75 Maximum 0.4 dB relaxation
n261 ' allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.1.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA _n257D 25-TT
CA _n257G 25-TT
CA_n260D 19-TT
CA _n260G 19-TT
CA_n2600 19-TT
CA _n261D 25-TT
CA n261G 25-TT
CA n2610 25-TT

Table 6.2A.1.2.1.5-5: Test Tolerance (Spherical coverage) (Aggregated BW < 400MHz)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

2.58 dB

2.58 dB
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6.2A.1.2.2 Spherical coverage for CA (3UL CA)
Editor’s note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.2.2.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.2.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 3UL CA.

6.2A.1.2.2.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.2.2.4 Test description

6.2A.1.2.2.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.2A.1.2.2.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.2A.1.2.2.4.1-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] subclause Normal (NOTE 2)
[4.1]
Test Frequencies as specified in TS 38.508-1 [10] subclause Low and High range
[4.3.1.2.3] for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA Highest aggregated BW (< 400 MHz aggregated
configuration) as specified in Table 5.5A.1-1 for the CA channel bandwidth)
Configuration across bandwidth combination sets supported by
the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
TestID | CC & Mapping (NOTE | CBW (MHz) RB allocation Modulation RB allocation
4) (NOTE 1)
PCC/CC1 100 N/A for this test DFT-s-OFDM
Inner Full
1 QPSK
SCcC/cc2 100 - -
SCC/CC3 100 - -
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 91 ETSI TS 138 521-2 V16.6.0 (2021-02)

Connection between SS and UE isshown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signalsfor PCC areinitialy set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10]
subclause 5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.2A.1.2.2.4.1-1.
Propagation conditions are set according to Annex B.O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2A.1.2.2.4.3

6.2A.1.2.2.4.2 Test procedure

1

8.

Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical
channels.

The SS shall configure SCCs as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.2A.1.2.2.4.3.

SS activates SCCs by sending the activation MAC CE (Refer TS 38.321[x], clauses 5.9, 6.1.3.10). Wait for at
least 2 seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2A.1.2.2.4.1-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2A.1.2.2.4.3.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration. Repeat EIRP measurements for al directions in the sphere according to EIRP
measurement procedure defined in Annex K.1.3. After arotation, alow at least BEAM_SELECT_WAIT_TIME
(Note 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRPis
calculated considering both polarizations, theta and phi.

Calculate a cumulative distribution function for the measured EIRP values.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

6.2A.1.2.2.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.2A.1.2.2.5 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.2.5-1to Table 6.2A.1.2.2.5-4.
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Table 6.2A.1.2.2.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257H 32.0-TT
CA_n260H 30.0-TT
CA _n260P 30.0-TT
CA n261H 32.0-TT
CA n261P 32.0-TT

Table 6.2A.1.2.2.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA n257H 18.0-TT
CA n261H 18.0-TT
CA n261P 18.0-TT

Table 6.2A.1.2.2.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs =0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
CA_n257H 11.5-TT
CA_n260H 8-TT
CA _n260P 8-TT
CA_n261H 11.5-TT
CA_n261P 11.5-TT

Table 6.2A.1.2.2.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in
any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA_n257H | CA_n258 | CA_n260H/ | CA_n261H/P
P
1 n257, n258 11.5-TT-MBs 1.25
2 11.5-TT-MBs 8-TT-MBs Maximum 0.4 dB relaxation
n257, n260 0.75 allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
0-75 260
6 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
n257, n258, n260 allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.95 Maximum 0.4 dB relaxation
' allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.75
n261 allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3
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Table 6.2A.1.2.2.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA_n257H 25-TT
CA_n260H 19-TT
CA _n260P 19-TT
CA n261H 25-TT
CA n261P 25-TT

Table 6.2A.1.2.2.5-5: Test Tolerance (Spherical coverage) (Aggregated BW £ 400MHz)

Test Metric FR2a FR2b
IFF (Quiet Zone size < 30 cm) 2.58 dB 2.58 dB
6.2A.1.2.3 Spherical coverage for CA (4UL CA)

Editor’s note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.2.3.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.3.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 4UL CA.

6.2A.1.2.3.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.2.34 Test description

6.2A.1.2.3.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.2A.1.2.3.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.
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Table 6.2A.1.2.3.4.1-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause [4.1]

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth classes,
and PCC and SCC are mapped onto physical frequencies
according to Table 6.1-2

Low and High range

Test CC Combination setting (cumulative aggregated BW
of the CA configuration) as specified in Table 5.5A.1-1 for
the CA Configuration across bandwidth combination sets

Highest aggregated BW (< 400 MHz aggregated
channel bandwidth)

supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID | CC & Mapping (NOTE ChBw RB allocation Modulation RB allocation
4) (NOTE 1)
PCC/CC1 100 N/A for this test DFT-s-OFDM QPSK Inner Full
SCC/cC2 100 - -
SCC/CC3 100 - -
SCC/CC4 100 - -
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].
1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and

6.2A.1.2.3.4.2
1
2.

Figure A.3.4.1.1 for UE diagram.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals for PCC areinitially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1,
and uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.2A.1.2.3.4.1-1.
Propagation conditions are set according to Annex B.0O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2A.1.2.3.4.3

Test procedure
Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical channels.

The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.2A.1.2.3.4.3.

SS activates SCCs by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at |east
2 seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ RNTI to
schedule the UL RMC according to Table 6.2A.1.2.3.4.1-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2A.1.2.3.4.3.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection to compl ete.
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6. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

7. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration. Repeat EIRP measurements for al directions in the sphere according to EIRP
measurement procedure defined in Annex K.1.3. After arotation, allow at least BEAM_SELECT_WAIT_TIME
(Note 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRP is
calculated considering both polarizations, theta and phi.

8. Calculate a cumulative distribution function for the measured EIRP values.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

6.2A.1.2.3.4.3 Message contents
M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.2A.1.2.3.5 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.3.5-1to Table 6.2A.1.2.3.5-4.

Table 6.2A.1.2.3.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n2571 32.0-TT
CA_n260I 30.0-TT
CA_n260Q 30.0-TT
CA_n261l 32.0-TT
CA _n261Q 32.0-TT

Table 6.2A.1.2.3.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA _n257I 32.0-TT
CA n261l 32.0-TT
CA n261Q 32.0-TT

Table 6.2A.1.2.3.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs = 0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
CA _n257I 11.5-TT
CA_n260I 8-TT
CA_n260Q 8-TT
CA_n261l 11.5-TT
CA n261Q 11.5-TT
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Table 6.2A.1.2.3.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA _n257I CA_n258 |CA_n2601/Q | CA_n2611/Q
1 n257, n258 11.5-TT-MBs 1.25
2 n257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
075 Ih260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.05 Maximum 0.4 dB relaxation
' allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.75
n261 allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.3.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA n257I 25-TT
CA _n260I 19-TT
CA _n260Q 19-TT
CA n261l 25-TT
CA n261Q 25-TT

Table 6.2A.1.2.3.5-5: Test Tolerance (Spherical coverage) (Aggregated BW < 400MHz)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

2.58 dB

2.58 dB

6.2A.1.2.4

Spherical coverage for CA (5UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Test configuration tableis TBD.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >

400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.2.4.1

Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.4.2

Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 5UL CA.
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6.2A.1.24.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.2.4.4 Test description
Same asin clause 6.2A.1.2.1.4 with following exceptions:
- Instead of Table 6.2A.1.1.2.4.1-1> use Table 6.2A.1.2.4.4.1-1.

- Instead of Table 6.2A.1.2.1.5-1to 5> use Table 6.2A.1.2.4.5-1 to 5.

Table 6.2A.1.2.4.4.1-1: Test Configuration Table
FFS

6.2A.1.2.45 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.4.5-1to Table 6.2A.1.2.4.5-4.

Table 6.2A.1.2.4.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Table 6.2A.1.2.4.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Table 6.2A.1.2.4.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs = 0 in all FR2 bands

Operating band Min EIRP at 85%-tile CDF (dBm)
CA _n257J 32.0-TT
CA_n260J 30.0-TT
CA _n261J 32.0-TT

Operating band

Min EIRP at 60%-tile CDF (dBm)

CA _n257J

18.0-TT

CA _n261J

18.0-TT

Operating band

Min EIRP at 50'%-tile CDF (dBm)

CA_n257J 11.5-TT
CA_n260J 8-TT
CA_n261J 11.5-TT
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Table 6.2A.1.2.4.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA _n257J CA _n258 CA _n260J CA _n261J
1 n257, n258 11.5-TT-MBs 1.25
2 n257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
075 Ih260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.05 Maximum 0.4 dB relaxation
' allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.75
n261 allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.4.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA n257J 25-TT
CA_n260J 19-TT
CA n261J 25-TT

Table 6.2A.1.2.4.5-5; Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

FFS

FFS

6.2A.1.2.5

Spherical coverage for CA (6UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Test configuration tableis TBD.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >

400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.25.1

Test purpose

To verify that the spatial coverage of the UE for CA in expected directions is acceptable.

6.2A.1.2.5.2

Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 6UL CA.
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6.2A.1.25.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.2.5.4 Test description
Same asin clause 6.2A.1.2.1.4 with following exceptions:
- Instead of Table 6.2A.1.1.2.4.1-1> use Table 6.2A.1.2.5.4.1-1.

- Instead of Table 6.2A.1.2.1.5-1to 5> use Table 6.2A.1.2.5.5-1 to 5.

Table 6.2A.1.2.5.4.1-1: Test Configuration Table
FFS

6.2A.1.2.55 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.5.5-1to Table 6.2A.1.2.5.5-4.

Table 6.2A.1.2.5.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Table 6.2A.1.2.5.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Table 6.2A.1.2.5.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs = 0 in all FR2 bands

Operating band Min EIRP at 85%-tile CDF (dBm)
CA _n257K 32.0-TT
CA_n260K 30.0-TT
CA n261K 32.0-TT

Operating band

Min EIRP at 60%-tile CDF (dBm)

CA_n257K

18.0-TT

CA_n261K

18.0-TT

Operating band

Min EIRP at 50'%-tile CDF (dBm)

CA_n257K 11.5-TT
CA_n260K 8-TT
CA_n261K 11.5-TT
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Table 6.2A.1.2.5.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA _n257J CA _n258 CA _n260J CA _n261J
1 n257, n258 11.5-TT-MBs 1.25
2 n257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
075 Ih260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.05 Maximum 0.4 dB relaxation
' allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.75
n261 allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.5.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA n257K 25-TT
CA_n260K 19-TT
CA n261K 25-TT

Table 6.2A.1.2.5.5-5; Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

FFS

FFS

6.2A.1.2.6

Spherical coverage for CA (7UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Test configuration tableis TBD.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >

400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.2.6.1

Test purpose

To verify that the spatial coverage of the UE for CA in expected directions is acceptable.

6.2A.1.2.6.2

Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 7UL CA.
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6.2A.1.2.6.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.2.6.4 Test description
Same asin clause 6.2A.1.2.1.4 with following exceptions:
- Instead of Table 6.2A.1.1.2.4.1-1-> use Table 6.2A.1.2.6.4.1-1.

- Instead of Table 6.2A.1.2.1.5-1 to Table 6.2A.1.2.1.5-5> use Table 6.2A.1.2.6.5-1 to Table 6.2A.1.2.6.5-5.
Table 6.2A.1.2.6.4.1-1: Test Configuration Table

FFS

6.2A.1.2.6.5 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.6.5-1 to Table 6.2A.1.2.6.5-4.

Table 6.2A.1.2.6.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Table 6.2A.1.2.6.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Table 6.2A.1.2.6.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs =0 in all FR2 bands

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257L 32.0-TT
CA_n260L 30.0-TT
CA_n261L 32.0-TT

Operating band

Min EIRP at 60%-tile CDF (dBm)

CA_n257L

18.0-TT

CA _n261L

18.0-TT

Operating band

Min EIRP at 50'%-tile CDF (dBm)

CA n257L 115-TT
CA _n260L 8-TT
CA n261L 11.5-TT
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Table 6.2A.1.2.6.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA n257L CA _n258 CA _n260L CA n261L
1 n257, n258 11.5-TT-MBs 1.25
2 n257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
075 Ih260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.05 Maximum 0.4 dB relaxation
' allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.75
n261 allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.6.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA n257L 25-TT
CA _n260L 19-TT
CA n261L 25-TT

Table 6.2A.1.2.6.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

FFS

FFS

6.2A.1.2.7

Spherical coverage for CA (8UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Test configuration tableis TBD.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >

400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.2.7.1

Test purpose

To verify that the spatial coverage of the UE for CA in expected directions is acceptable.

6.2A.1.2.7.2

Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 8UL CA.
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6.2A.1.2.7.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.2.7.4 Test description
Same asin clause 6.2A.1.2.1.4 with following exceptions:
- Instead of Table 6.2A.1.1.2.4.1-1-> use Table 6.2A.1.2.7.4.1-1.

- Instead of Table 6.2A.1.2.1.5-1 to Table 6.2A.1.2.1.5-5-> use Table 6.2A.1.2.7.5-1 to Table 6.2A.1.2.7.5-5.
Table 6.2A.1.2.7.4.1-1: Test Configuration Table

FFS

6.2A.1.2.7.5 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.7.5-1to Table 6.2A.1.2.7.5-4.

Table 6.2A.1.2.7.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Table 6.2A.1.2.7.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Table 6.2A.1.2.7.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs =0 in all FR2 bands

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257M 32.0-TT
CA_n260M 30.0-TT
CA_n261M 32.0-TT

Operating band

Min EIRP at 60%-tile CDF (dBm)

CA _n257M

18.0-TT

CA _n261M

18.0-TT

Operating band

Min EIRP at 50'%-tile CDF (dBm)

CA _n257M 11.5-TT
CA _n260M 8-TT
CA _n261M 11.5-TT

ETSI




3GPP TS 38.521-2 version 16.6.0 Release 16

104

ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.2A.1.2.7.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA_n257M CA _n258 CA_n260M CA n261M
1 n257, n258 11.5-TT-MBs 1.25
2 n257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
075 Ih260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.05 Maximum 0.4 dB relaxation
' allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.75
n261 allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.7.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA n257M 25-TT
CA _n260M 19-TT
CA n261M 25-TT

Table 6.2A.1.2.7.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

FFS

FFS

6.2A.2 UE maximum output power reduction for CA

6.2A.2.0

6.2A.2.0.1

General

Minimum conformance requirements

The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. In CA
operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth
configurations. This Maximum Power Reduction (MPR) is defined in subclauses below.

The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC
to the upper edge of the highest CC of all UL and DL configured CCs. When the maximum output power of aUE is
modified by MPR, the power limits specified in subclause 6.2A.4.0 apply.

The requirements in the following subclauses are only applicable to intra-band contiguous uplink CA, with the
aggregated channel bandwidth up to 800 MHz.
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6.2A.2.0.2 Maximum output power reduction for power class 1

For power class 1, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is defined as:
MPRc ca = max(MPRwr ¢ ca, MPRuarow)

Where,

MPRnarrow = 14.4 dB, when BWaiocrs islessthan or equal to 1.44 MHz, MPRnarow = 10 dB, when 1.44 MHz <
BWaiocre < 10.8 MHz, where BWaiiocrs iS the bandwidth of the RB allocation size.

MPRwr ¢ ca isthe maximum power reduction due to modulation orders, transmit bandwidth configurations, and
waveform types. MPRwr _coniiguous 1S defined in Table 6.2A.2.2-1.

Table 6.2A.2.0-1: Maximum power reduction (MPRwr c_ca) for UE power class 1

Waveform Type Cumulative aggregated channel bandwidth
<400 MHz 2400 MHz and | 2800 MHz and
< 800 MHz < 1400 MHz
Pi/2 BPSK s5.5! 7.7* [8.2]
QPSK <6.5! 8.7% [9.7]
DFT-s-OFDM 16 QAM <65 8.7 [9.2]
64 QAM £9.0 10.7 [11.2]
QPSK £6.5 8.7 [8.7]
CP-OFDM 16 QAM <6.5 8.7 [8.7]
64 QAM <9.0 10.7 [11.2]
NOTE 1: The following condition applies only when the cumulative aggregated BW of the CA configuration <
400MHz. For a contiguous RB allocation in a single CC of the CA configuration, the single CC MPR of
subclause 6.2.2.1 applies. The cumulative aggregated bandwidth shall be used as BWchannel in Tables
6.2.2.1-1 and 6.2.2.1-2. The applicable column in Tables 6.2.2.1-1 and 6.2.2.1-2 shall be determined based
on the transmission bandwidth of the CA allocation in relation to the allocation regions defined in the tables.

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration
with the largest MPRc ca.

For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRc ca, -10*A + [14.4])
Where:
A = NRge _aloc / NRre_agg C.
NRres_aloc iS the total number of allocated UL RBs

Nre_agg c IS the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth

6.2A.2.0.3 Maximum output power reduction for power class 2

For power class 2, MPR specified in sub-clause 6.2A.2.0.4 applies.

Table 6.2A.2.0.3-1: (Void)

6.2A.2.0.4 Maximum output power reduction for power class 3

For power class 3, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is denoted as
MPRc ca and isdefined in Table 6.2A.2.0.4-1.
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Table 6.2A.2.0.4-1: Maximum power reduction (MPRc_ca) for UE power class 3

Cumulative aggregated bandwidth configuration
<400 MHz > 400 MHz and < 2800 MHz and <
800 MHz 1400 MHz
Pi/2 BPSK <5.0! 7.7t <[8.2]
QPSK <5.0* <7.7* <[8.2]
DFT-s-OFDM 16 QAM <65 <8.7 <[9.3]
64 QAM 9.0 <107 <[11.2]
QPSK <5.0 <75 <[8.0]
CP-OFDM 16 QAM £6.5 <87 <[9.2]
64 QAM £9.0 <10.7 <[11.2]

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration
with the highest contiguous MPR.

For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRc _ca, -10*A +7.0)
Where:
A = NRge _aloc / NRre_agg C.
Nre_aloc IS the total number of allocated UL RBs

Nre_agg c IS the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth

6.2A.2.0.5 Maximum output power reduction for power class 4
For power class 4, MPR specified in sub-clause 6.2A.2.0.4 applies.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2A.2.

6.2A.2.1 UE maximum output power reduction for CA (2UL CA)
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz and intra-band non-contiguous CA are TBD.

- Whether to further divide this test case considering the number of DL CC is FFS
- TP anaysis needs further update to reflect the selection of applicable cumulative aggregated BW
- Following aspects are pending RAN4

Minimum requirements for cumulative aggregated bandwidth >=800M Hz are within brackets

T(MPR) in 6.2A.4 configured output power is within brackets.

6.2A.2.1.1 Test purpose

The number of RB identified in 6.2.2.3 is based on meeting the requirements for the maximum power reduction (MPR)
due to Cubic Metric (CM).

6.2A.2.1.2 Test applicability

The requirements of this test apply to al types of NR UE release 15 and forward supporting 2UL CA.
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6.2A.2.1.3 Minimum conformance requirements

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2A.2.0.
6.2A.2.1.4 Test description

6.2A.2.1.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.2A.2.1.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.
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Table 6.2A.2.1.4.1-1: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,
MPRnarrow)

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16

109

ETSI TS 138 521-2 V16.6.0 (2021-02)

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause [4.1]

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes

Refer to “Test frequency” column

Test CC Combination setting (aggregated BW of the

Highest aggregated channel bandwidth of the CA

ETSI

CA configuration) as specified in Table 5.5A.1-1, configuration
5.5A.2-1 and 5.5A.2-2 for the CA Configuration across
bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency allocation (NOTE 1)
Default Test Settings for a CA_nXB, CA_nXD, CA_nXG, CA_nXO Configuration

) PCC/CC1 Default Low N/A for this C&gill?/lM Outer_1RB_Left
SCC/CcC2 Low test - -

, | Pecreet High CPOFDM | ouwer_1re_Righ
SCC/CC2 High - -
PCC/CC1 Low CP-OFDM

3 640AM /@0
SCC/CC2 Low - -
PCC/CC1 High CP-OFDM

4 g 640AM 7@Nrs-7
SCC/CC2 High - -

Default Test Settings for a CA_nX(D-G)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0)_UL_nXO Configuration
PCC/CC1 Default Low N/A for this C&gill?/lM Outer_1RB._Left

1 SCcC1/cc2 Low test - -

Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A

PeCicat High CPOFDM | ouwer_1re_Rigt

5 SCcC1/cc2 High - -

Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A

PCC/CC1 Low CP-OFDM 7@0
64QAM

3 SCC1l/CCc2 Low - -

Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A

PCC/CC1 High CP-OFDM
640AM 7@NRrs-7

4 SCC1l/CCc2 High - -

Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A

Default Test Settings for a CA_nX(D-H) UL nXD, CA nX(D-P) UL nXD, CA nX(E-O) UL nXO Configuration
PCC/CC1 Default Low N/A for this CP-OFDM Outer 1RB Left

64QAM - =
SCcC1/cc2 Low test - -

1 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A
SCC4/CC5 Low N/A N/A

PeCicat High CPOFDM | ouwer_1re_Righ

2 SCcC1/cc2 High - -

Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
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SCC3/CC4 High N/A N/A
SCC4/CC5 High N/A N/A

PCC/CC1 Low CP-OFDM 7@0
64QAM
SCC1l/cCc2 Low - -

3 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A
SCC4/CC5 Low N/A N/A

PCC/CC1 High CP-OFDM
g 640AM 7@Nrs-7
SCC1l/CCc2 High - -

4 Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A
SCC4/CC5 High N/A N/A

Default Test Settings for a CA_nX(D-l)_ UL _nXD, CA_nX(D-Q) UL _nXD, CA nX(G-l)_UL_ nXG Configuration

PCC/CC1 Default Low N/A for this CP-OFDM Outer 1RB Left
64QAM - =
SCC1l/CcCc2 Low test - -

1 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A
SCC4/CC5 Low N/A N/A
SCC5/CC6 Low N/A N/A

PeCicat High CPOFOM | Outer_1re_Right
SCC1l/CCc2 High - -

5 Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A
SCC4/CC5 High N/A N/A
SCC5/CC6 High N/A N/A

PCC/CC1 Low CP-OFDM 7@0
64QAM
SCcC1l/cCc2 Low - -

3 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A
SCC4/CC5 Low N/A N/A
SCC5/CC6 Low N/A N/A

PCC/CC1 High CP-OFDM
640AM 7@NRre-7
SCC1l/CCc2 High - -

4 Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A
SCC4/CC5 High N/A N/A
SCC5/CC6 High N/A N/A

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].
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Table 6.2A.2.1.4.1-2: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, single
CC MPR requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Lowest range, Highest range

subclause [4.3.1.2.3] for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA | Highest aggregated channel bandwidth of the CA
configuration) as specified in Table 5.5A.1-1, 5.5A.2-1 configuration

and 5.5A.2-2 for the CA Configuration across bandwidth
combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency allocation
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM P1/2 Outer_Full
1 BPSK
SCCICC2 test - -
PCC/CC1 DFT-s-OFDM Inner_Full_Region1
2 QPSK
SCC/CC2 - -
Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM PI/2 Outer_Full
1 BPSK
SCC/CC2 test - -
PCC/CC1 DFT-s-OFDM PI/2 | Inner_Full_Regionl
2 BPSK
SCC/CcC2 - -
PCC/CC1 DFT-s-OFDM Inner_Full_Region1
3 QPSK
SCCI/CC2 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2.

NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].

NOTE 3: DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
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Table 6.2A.2.1.4.1-3: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,
MPRc ca)
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Default Conditions

Test Environment as specified in TS 38.508-1 [10] subclause | Normal
[4.1]
Test Frequencies as specified in TS 38.508-1 [10] subclause | For intra-band contiguous CA: Mid range.
[4.3.1.2.3] for different CA bandwidth classes For intra-band non-contiguous CA: Lowest range with
Max Wgap, Highest range with Max Wgap.
Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in Table 5.5A.1-1, 5.5A.2-1 and configuration
5.5A.2-2 for the CA Configuration across bandwidth
combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC& Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_nXB, CA_nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated
BWchannel <= 1400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCC/CC2 test DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 DFT-s-OFDM Outer_Full
2 QPSK
SCcC/cC2 DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 DFT-s-OFDM Outer_Full
3 16QAM
SCC/CC2 DFT-s-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
4 16QAM
SCC/CcC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
5 64QAM
SCcC/cC2 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCC/CC2 test DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 CP-OFDM Outer_Full
5 16QAM
SCC/CC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
3 64QAM
SCcC/cC2 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 200MHz Default N/A for this DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCC/CC2 400MHz test DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 200MHz CP-OFDM Outer_Full
2 16QAM
SCC/CC2 400MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 200MHz CP-OFDM Outer_Full
3 64QAM
SCcC/cC2 400MHz CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)
1 PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
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Default Test Settings for a CA_nXD

Configuration (C

umulative aggre

PCC/CC1 100MHz
Scc/cc2 200MHz
PCC/CC1 100MHz
SCcC/cC2 200MHz
PCC/CC1 100MHz
SCcC/cC2 200MHz

Default

N/A for this

test

DFT-s-OFDM Outer_Full
Pi/2 BPSK
CP-OFDM Outer_Full
16QAM
CP-OFDM Outer_Full
16QAM
CP-OFDM Outer_Full
64QAM
CP-OFDM Outer_Full
64QAM
ated BWchannel < 400MHz)
DFT-s-OFDM Outer_Full
Pi/2 BPSK
DFT-s-OFDM Outer_Full
Pi/2 BPSK
CP-OFDM Outer_Full
16QAM
CP-OFDM Outer_Full
16QAM
CP-OFDM Outer_Full
64QAM
CP-OFDM Outer_Full
64QAM

Default Test Settings for a CA_nX(D-G)

UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-

0)_UL_nXO Configuration (800MHz <= Cumulat

ive aggregated BWchannel <= 1400MHz)

ETSI

PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1/CC2 test DFT-s-OFDM Outer_Full
Pi/2 BPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
QPSK
SCC1l/CC2 DFT-s-OFDM Outer_Full
QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCC1l/CC2 DFT-s-OFDM Outer_Full
16QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
16QAM
SCC1l/CC2 CP-OFDM Outer_Full
16QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
64Q0AM
SCC1l/CC2 CP-OFDM Outer_Full
640QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
Default Test Settings for a CA_nX(D-H) _UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O) _UL_nXO Configuration
(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1/CC2 test DFT-s-OFDM Outer_Full
Pi/2 BPSK
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Wgap N/A N/A
SCcC2/CcC3 N/A N/A
SCcC3/Ccc4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full

QPSK
Sccl/cc2 DFT-s-OFDM Outer_Full
5 QPSK

Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full

16QAM
SCcC1l/CC2 DFT-s-OFDM Outer_Full
16QAM
8 Wgap N/A N/A
SCcC2/CcC3 N/A N/A
SCcC3/Ccc4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
16QAM
Sccil/cc2 CP-OFDM Outer_Full
16QAM
4

Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 CP-OFDM Outer_Full

64QAM
SCC1l/CC2 CP-OFDM Outer_Full
64QAM
5 Wgap N/A N/A
SCcC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
Default Test Settings for a CA_nX(D-1)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-1)_UL_nXG Configuration
(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1/CC2 test DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
QPSK
ScCcl/cc2 DFT-s-OFDM Outer_Full
QPSK
2 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCC1l/CC2 DFT-s-OFDM Outer_Full
16QAM
3 Wgap N/A N/A
SCcC2/CcC3 N/A N/A
SCcC3/CCc4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
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PCC/CC1 CP-OFDM Outer_Full
16QAM
Scc1l/cc2 CP-OFDM Outer_Full
16QAM
4 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
64QAM
Sccl/cc2 CP-OFDM Outer_Full
64QAM
5 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A

Default Test Settings for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD Configuration (400MHz <= Cumulative
aggregated BWchannel <800MHz)

PCC/CC1 200MHz Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCc1l/cc2 200MHz test DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
ScCcl/cc2 200MHz CP-OFDM Outer_Full
2 16QAM
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
3 64QAM
Wgap 190MHz N/A N/A
SCcC2/CcC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A

Default Test Settings for a CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXO Configuration (400MHz <= Cumulative
aggregated BWchannel <800MHz)

PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCcC1l/cc2 100MHz test DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
Wgap 190MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCcl/cc2 100MHz CP-OFDM Outer_Full
2 16QAM
Wgap 190MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
3 64QAM
Wgap 190MHz N/A N/A
SCcC2/CcC3 200MHz N/A N/A
SCcC3/CcCc4 200MHz N/A N/A

Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, Configuration (400MHz <= Cumulative
aggregated BWchannel < 800MHz)
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PCC/CC1 200MHz Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1/CCc2 200MHz test DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
SCcC1/cc2 200MHz CP-OFDM Outer_Full
16QAM
2 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
64QAM
8 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
Default Test Settings for a CA_nX(0O-E)_UL_nXO Configuration (400MHz <= Cumulative aggregated
BWchannel < 800MHz)
PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1/CCc2 100MHz test DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCcC1/cc2 100MHz CP-OFDM Outer_Full
16QAM
2 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
64QAM
s Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
Default Test Settings for a CA_nX(D-1)_UL_nXD, CA_nX(D-Q)_UL_nXD Configuration (400MHz <= Cumulative
aggregated BWchannel < 800MHz)
PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1l/CC2 200MHz test DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
2 SCcC1/cc2 200MHz CP-OFDM Outer_Full
16QAM
Wgap 90MHz N/A N/A
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SCcC2/CcC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full

64QAM
ScCcl/cc2 200MHz CP-OFDM Outer_Full
64QAM
3 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
Default Test Settings for a CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel
< 800MHz)
PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCc1l/cc2 100MHz test DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
16QAM
2 Wgap 190MHz N/A N/A
SCcc2/cc3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
64QAM
3 Wgap 190MHz N/A N/A
SCcC2/CcC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
Default Test Settings for a CA_nX(D-O)_UL_nXD Configuration (Cumulative aggregated BWchannel <400MHz)
PCC/CC1 50MHz Default N/A for this DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCc1l/cc2 200MHz test DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
Wgap 40MHz N/A N/A
SCC2/CC3 50MHz N/A N/A
SCC3/CC4 50MHz N/A N/A
PCC/CC1 50MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
2 16QAM
Wgap 40MHz N/A N/A
SCcC2/CcC3 50MHz N/A N/A
SCcC3/CCc4 50MHz N/A N/A
PCC/CC1 50MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
3 64QAM
Wgap 40MHz N/A N/A
SCcc2/cc3 50MHz N/A N/A
SCC3/CC4 50MHz N/A N/A

Default Test Settings for a CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <400MHz)

L1 ]

PCC/CC1

|

50MHz

| Default |

ETSI
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Sccil/cc2 200MHz test N/A N/A
Wgap 40MHz N/A N/A
SCC2/CC3 50MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC3/CC4 50MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 50MHz N/A N/A
Sccil/cc2 200MHz N/A N/A
Wgap 40MHz N/A N/A
2 SCC2/CC3 50MHz CP-OFDM Outer_Full
16QAM
SCC3/CC4 50MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 50MHz N/A N/A
SCcC1/cCc2 200MHz N/A N/A
Wgap 40MHz N/A N/A
3 SCC2/CC3 50MHz CP-OFDM Outer_Full
64QAM
SCC3/CC4 50MHz CP-OFDM Outer_Full
64QAM

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].
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Table 6.2A.2.1.4.1-4: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, Non-
contiguous allocation)

Default

Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause [4.1]

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth classes

For intra-band contiguous CA: Mid range.
For intra-band non-contiguous CA: Lowest range with
Max Wgap, Highest range with Max Wgap.

Test CC Combination setting (aggregated BW of the CA

Highest aggregated channel bandwidth of the CA

configuration) as specified in Table 5.5A.1-1, 5.5A.2-1 configuration
and 5.5A.2-2 for the CA Configuration across bandwidth
combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 PCC/CC1 Default Default N/A for this CP-OFDM 64QAM Outer 1RB Left
SCC/CC2 test CP-OFDM 64QAM | Outer_1RB_Right
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
2 BPSK
SCC/CC2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
BPSK
PCC/CC1 DFT-s-OFDM Pi/2 [Outer_0.9_Left]
3 QPSK
SCC/CC2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
QPSK
Default Test Settings for a CA_nX(D-G), CA_nX(D-O) Configuration
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_1RB_Left
QPSK
SCC1l/CC2 test DFT-s-OFDM Outer_1RB_Right
1 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
BPSK
SCcC1/cCc2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
2 BPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
QPSK
SCC1/CC2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
3 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A

with CCi or CCj frequencies defined in TS38.508-1 [10].

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
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Table 6.2A.2.1.4.1-5: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,

single CC MPR requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause [4.1]

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth classes

Lowest range, Highest range

Test CC Combination setting (aggregated BW of the CA

Highest aggregated channel bandwidth of the CA

configuration) as specified in Table 5.5A.1-1, 5.5A.2-1 and | configuration
5.5A.2-2 for the CA Configuration across bandwidth
combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Inner_Full
1 QPSK
SCcC/cCc2 test - -
PCC/CC1 DFT-s-OFDM Outer_Full
2 QPSK
SCC/CC2 - -
Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Inner_Full
1 QPSK
SCcC/cc2 test - -
PCC/CC1 DFT-s-OFDM Outer_Full
2 QPSK
SCC/CC2 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].
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Table 6.2A.2.1.4.1-6: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,
MPRc ca)
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Default Conditions

Test Environment as specified in TS 38.508-1 [10] subclause | Normal
[4.1]
Test Frequencies as specified in TS 38.508-1 [10] subclause | For intra-band contiguous CA: Mid range.
[4.3.1.2.3] for different CA bandwidth classes For intra-band non-contiguous CA: Lowest range with
Max Wgap, Highest range with Max Wgap.
Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in Table 5.5A.1-1, 5.5A.2-1 and configuration
5.5A.2-2 for the CA Configuration across bandwidth
combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated
BWchannel <= 1400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
1 QPSK
SCC/CC2 test DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 DFT-s-OFDM Outer_Full
) 16QAM
SCC/CC2 DFT-s-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
3 QPSK
SCC/CC2 CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
4 16QAM
SCC/CC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
5 64QAM
SCC/CC2 CP-OFDM Outer_Full
64Q0AM
Default Test Settings for a CA_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
1 QPSK
SCC/CC2 test DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
5 QPSK
SCC/CC2 CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
3 16QAM
SCC/CC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
4 64QAM
SCC/CC2 CP-OFDM Outer_Full
64Q0AM
Default Test Settings for a CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 200MHz Default N/A for this DFT-s-OFDM Outer_Full
1 QPSK
SCC/CcC2 400MHz test DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 200MHz CP-OFDM Outer_Full
2 QPSK
SCC/CC2 400MHz CP-OFDM Outer_Full
QPSK
PCC/CC1 200MHz CP-OFDM Outer_Full
3 16QAM
SCC/CC2 400MHz CP-OFDM Outer_Full
16QAM

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 124 ETSI TS 138 521-2 V16.6.0 (2021-02)
PCC/CC1 200MHz CP-OFDM Outer_Full
4 64QAM
SCcC/CcC2 400MHz CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 Default Default N/A for this CP-OFDM Outer_Full
1 QPSK
SCC/CC2 test CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
2 16QAM
SCC/CC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
3 64QAM
SCC/CC2 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 100MHz Default N/A for this CP-OFDM Outer_Full
1 QPSK
SCC/CC2 200MHz test CP-OFDM Outer_Full
QPSK
PCC/CC1 100MHz CP-OFDM Outer_Full
2 16QAM
SCcC/cC2 200MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 100MHz CP-OFDM Outer_Full
3 64QAM
SCC/CC2 200MHz CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0) UL _nXO Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_Full
QPSK
SCC1l/CC2 test DFT-s-OFDM Outer_Full
1 QPSK
Wgap N/A N/A
SCcC2/CcC3 N/A N/A
SCcC3/cc4 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCC1l/CC2 DFT-s-OFDM Outer_Full
2 16QAM
Wgap N/A N/A
SCcc2/cc3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
QPSK
Sccil/cc2 CP-OFDM Outer_Full
3 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
16QAM
Sccl/cc2 CP-OFDM Outer_Full
4 16QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
64QAM
5 SCC1l/CC2 CP-OFDM Outer_Full
64QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
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| N/A

| N/A

Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O) _UL_nXO Configuration
(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

PCC/CC1

SCcC1/CcCc2

Wgap

SCC2/CC3

SCC3/CC4

SCC4/CC5

PCC/CC1

Scci/cc2

Wgap

SCC2/CC3

SCC3/CcC4

SCC4/CC5

PCC/CC1

SCcC1/cCc2

Wgap

SCcC2/cC3

SCC3/CC4

SCC4/CC5

PCC/CC1

Scc1/cc2

Wgap

SCC2/CC3

SCC3/CcC4

SCC4/CC5

PCC/CC1

SCcC1/cCc2

Wgap

SCcC2/CcC3

SCC3/CC4

SCC4/CC5

Default

Default

N/A for this

test

Default Test Settings

for a CA_nX(D-1)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-1)_UL_nXG Configuration
(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

PCC/CC1

SCcC1/CcCc2

1 Wgap

SCcC2/cC3

SCC3/CcC4

SCC4/CC5

SCC5/CC6

PCC/CC1

SCc1/cc2

2 Wgap

SCC2/CC3

SCC3/CC4

SCC4/CC5

SCC5/CC6

PCC/CC1

Default

Default

ETSI

N/A for this

test

DFT-s-OFDM Outer_Full
QPSK
DFT-s-OFDM Outer_Full
QPSK
N/A N/A
N/A N/A
N/A N/A
N/A N/A
DFT-s-OFDM Outer_Full
16QAM
DFT-s-OFDM Outer_Full
16QAM
N/A N/A
N/A N/A
N/A N/A
N/A N/A
CP-OFDM Outer_Full
QPSK
CP-OFDM Outer_Full
QPSK
N/A N/A
N/A N/A
N/A N/A
N/A N/A
CP-OFDM Outer_Full
16QAM
CP-OFDM Outer_Full
16QAM
N/A N/A
N/A N/A
N/A N/A
N/A N/A
CP-OFDM Outer_Full
64QAM
CP-OFDM Outer_Full
64QAM
N/A N/A
N/A N/A
N/A N/A
N/A N/A
DFT-s-OFDM Outer_Full
QPSK
DFT-s-OFDM Outer_Full
QPSK
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
DFT-s-OFDM Outer_Full
16QAM
DFT-s-OFDM Outer_Full
16QAM
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
CP-OFDM Outer_Full
QPSK
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SCC1l/CC2 CP-OFDM Outer_Full
QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
16QAM
SCC1l/CC2 CP-OFDM Outer_Full
16QAM
4 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
64QAM
SCC1l/CC2 CP-OFDM Outer_Full
64QAM
5 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
Default Test Settings for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD Configuration (400MHz <= Cumulative
aggregated BWchannel <800MHz)
PCC/CC1 200MHz Default N/A for this DFT-s-OFDM Outer_Full
QPSK
SCC1/CCc2 200MHz test DFT-s-OFDM Outer_Full
1 QPSK
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
QPSK
SCcC1/cc2 200MHz CP-OFDM Outer_Full
2 QPSK
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
SCcC1/cc2 200MHz CP-OFDM Outer_Full
3 16QAM
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
4 64QAM
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
Default Test Settings for a CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXO Configuration (400MHz <= Cumulative
aggregated BWchannel <800MHz)
PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
QPSK
SCC1l/CC2 100MHz test DFT-s-OFDM Outer_Full
1 QPSK
Wgap 190MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
2 PCC/CC1 100MHz CP-OFDM Outer_Full
QPSK
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SCC1l/CC2 100MHz CP-OFDM Outer_Full
QPSK
Wgap 190MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
3 16QAM
Wgap 190MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
PCC/CC1 100MHz c Outer_Full
SCC1l/CC2 100MHz CP-OFDM Outer_Full
4 64QAM
Wgap 190MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, Configuration (400MHz <= Cumulative
aggregated BWchannel < 800MHz)
PCC/CC1 200MHz Default N/A for this DFT-s-OFDM Outer_Full
QPSK
SCC1/CC2 200MHz test DFT-s-OFDM Outer_Full
1 QPSK
Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
QPSK
SCcC1/cc2 200MHz CP-OFDM Outer_Full
5 QPSK
Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
SCcC1/cc2 200MHz CP-OFDM Outer_Full
16QAM
s Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
16QAM
4 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
Default Test Settings for a CA_nX(O-E)_UL_nXO Configuration (400MHz <= Cumulative aggregated
BWchannel < 800MHz)
PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
QPSK
SCC1/CC2 100MHz test DFT-s-OFDM Outer_Full
1 QPSK
Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
2 QPSK
SCcC1/cc2 100MHz CP-OFDM Outer_Full
QPSK
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Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full

16QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
16QAM
s Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
16QAM
4 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
Default Test Settings for a CA_nX(D-1)_UL_nXD, CA_nX(D-Q)_UL_nXD Configuration (400MHz <= Cumulative
aggregated BWchannel < 800MHz)
PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
QPSK
SCC1/CC2 200MHz test DFT-s-OFDM Outer_Full
QPSK
1 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
QPSK
SCC1l/CC2 200MHz CP-OFDM Outer_Full
QPSK
2 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
16QAM
3 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
16QAM
4 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
Default Test Settings for a CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel
< 800MHz)
PCC/CC1 100MHz Default N/A for this DFT-s-OFDM Outer_Full
QPSK
1 SCC1/CC2 100MHz test DFT-s-OFDM Outer_Full
QPSK

Wgap 190MHz N/A N/A

SCC2/CC3 100MHz N/A N/A
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SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
QPSK
SCcC1l/cCc2 100MHz CP-OFDM Outer_Full
QPSK
2 Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCcC1/cCc2 100MHz CP-OFDM Outer_Full
16QAM
3 Wgap 190MHz N/A N/A
SCcC2/CcC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
ScCcl/cc2 100MHz CP-OFDM Outer_Full
16QAM
4 Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
Default Test Settings for a CA_nX(D-O)_UL_nXD Configuration (Cumulative aggregated BWchannel <400MHz)
PCC/CC1 50MHz Default N/A for this CP-OFDM Outer_Full
QPSK
SCcl/cc2 200MHz test CP-OFDM Outer_Full
1 QPSK
Wgap 40MHz N/A N/A
SCC2/CC3 50MHz N/A N/A
SCC3/CC4 50MHz N/A N/A
PCC/CC1 50MHz CP-OFDM Outer_Full
16QAM
SCcl/cc2 200MHz CP-OFDM Outer_Full
2 16QAM
Wgap 40MHz N/A N/A
SCcC2/CC3 50MHz N/A N/A
SCC3/CC4 50MHz N/A N/A
PCC/CC1 50MHz CP-OFDM Outer_Full
64QAM
SCcC1l/CCc2 200MHz CP-OFDM Outer_Full
3 64QAM
Wgap 40MHz N/A N/A
SCcC2/CcC3 50MHz N/A N/A
SCcC3/CCc4 50MHz N/A N/A
Default Test Settings for a CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <400MHz)
PCC/CC1 50MHz Default N/A for this N/A N/A
Sccil/cc2 200MHz test N/A N/A
Wgap 40MHz N/A N/A
1 SCC2/CC3 50MHz CP-OFDM Outer_Full
QPSK
SCC3/CC4 50MHz CP-OFDM Outer_Full
QPSK
PCC/CC1 50MHz N/A N/A
Sccil/cc2 200MHz N/A N/A
2 Wgap 40MHz N/A N/A
SCC2/CC3 50MHz CP-OFDM Outer_Full
16QAM
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SCC3/CC4 50MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 50MHz N/A N/A
SCcC1/cCc2 200MHz N/A N/A
Wgap 40MHz N/A N/A
3 SCC2/CC3 50MHz CP-OFDM Outer_Full
64QAM
SCC3/CC4 50MHz CP-OFDM Outer_Full
64QAM

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].

Table 6.2A.2.1.4.1-7: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,
Non-contiguous allocation)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Mid range

subclause [4.3.1.2.3] for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the CA
configuration) as specified in Table 5.5A.1-1, 5.5A.2-1

Highest aggregated channel bandwidth of the CA
configuration

and 5.5A.2-2 for the CA Configuration across bandwidth
combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_XG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 Default Default N/A for this DFT-s-OFDM Outer_1RB_Left
1 QPSK
SCC/CC2 test DFT-s-OFDM Outer_1RB_Right
QPSK
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
2 BPSK
SCC/CC2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
BPSK
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
3 QPSK
SCC/CC2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
QPSK

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7.
5. Propagation conditions are set according to Annex B.O.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2A.2.1.4.3.
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6.2A.2.1.4.2 Test procedure

1
2.

Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical channels

The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF
CA testing. Message contents are defined in subclause 6.2A.2.1.4.3.

SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7. Since the UL has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam
selection to compl ete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

Measure UE EIRP in the Tx beam peak direction in the accumulative aggregated channel bandwidth of the radio
access mode according to the test configuration, which shall meet the requirements described in 6.2A.2.1.5.
EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is
calculated considering both polarizations, theta and phi.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

NOTE 2: When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.2A.2.1.4.1-1 to

Table 6.2A.2.1.4.1-7, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause
4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.2A.2.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6. In test procedure step 1, for SCC configuration there
are no additional message contents.

6.2A.2.1.5 Test requirement

The EIRP derived in step 8 shall be within the range prescribed by the nominal maximum output power and tolerancein
the applicable table from Table 6.2A.2.1.5-1 to Table 6.2A.2.1.5-17.

Table 6.2A.2.1.5-1: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRnarrow)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
1 n257, n258, n261 40.0 14.4 [7.0] [18.6]-TT 55
1 n260 38.0 14.4 [7.0] [16.6]-TT 55
2 n257, n258, n261 40.0 14.4 [7.0] [18.6]-TT 55
2 n260 38.0 144 [7.0] [16.6]-TT 55
3 n257, n258, n261 40.0 10 [5] [25.0]-TT 55
3 n260 38.0 10 [5] [23.0]-TT 55
4 n257, n258, n261 40.0 10 [5] [25.0]-TT 55
4 n260 38.0 10 [5] [23.0]-TT 55

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.
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Table 6.2A.2.1.5-2: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257, n258, n261 40.0 5.5 [5.0] [29.5]-TT 55
1 n260 38.0 5.5 [5.0] [27.5]-TT 55
2 n257, n258, n261 40.0 3.0 [2.0] [35.0]-TT 55
2 n260 38.0 3.0 [2.0] [33.0]-TT 55

Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 n257, n258, n261 40.0 5.5 [5.0] [29.5]-TT 55
1 n260 38.0 5.5 [5.0] [27.5]-TT 55
2 n257, n258, n261 40.0 3.0 [2.0] [35.0]-TT 55
2 n260 38.0 3.0 [2.0] [33.0]-TT 55
3 n257, n258, n261 40.0 35 [3.0] [33.5]-TT 55
3 n260 38.0 35 [3.0] [31.5]-TT 55

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 133 ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.2A.2.1.5-3: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRc ca)
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Test Band Min peak EIRP (dBm) MPR | T(MPR) | Lower | Upper
ID (dB) (dB) limit limit

(dBm) | (dBm)
Test requirements for a CA_nXB, CA_nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated
BWchannel <= 1400MHz)

1 n257, n258, n261 40.0 [8.2] [5.0] |[26.8]-] 55
TT

1 n260 38.0 [8.2] [5.0] [24.8]- 55
1T

2 n257, n258, n261 40.0 [9.7] [5.0] [25.3]- 55
T

2 n260 38.0 [9.7] [5.0] [23.3]- 55
TT

3 n257, n258, n261 40.0 [9.2] [5.0] [25.8]- 55
1T

3 n260 38.0 [9.2] [5.0] [23.8]- 55
TT

4 n257, n258, n261 40.0 [8.7] [5.0] | [26.3]-| 55
TT

4 n260 38.0 [8.7] [5.0] [24.3]- 55
1T

5 n257, n258, n261 40.0 [11.2] | [7.0]1 |[21.8]-| 55
T

5 n260 38.0 [11.2] [7.0] [19.8]- 55
T

Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel <

800MHz)

1 n257, n258, n261 40.0 7.7 [5.0] | [27.3]-| 55
T

1 n260 38.0 7.7 [5.0] [25.3]- 55
T

2 n257, n258, n261 40.0 8.7 [5.0] [26.3]- 55
1T

2 n260 38.0 8.7 [5.0] [24.3]- 55
T

3 n257, n258, n261 40.0 10.7 [7.0] | [223]-| 55
T

3 n260 38.0 10.7 [7.0] [20.3]- 55
1T

Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <

400MHz)

1 n257, n258, n261 40.0 55 [5.0] [29.5]- 55
T

1 n260 38.0 5.5 [5.0] [27.5]- 55
1T

2 n257, n258, n261 40.0 6.5 [5.0] [28.5]- 55
T

2 n260 38.0 6.5 [5.0] [26.5]- 55
T

3 n257, n258, n261 40.0 9.0 [5.0] [26.0]- 55
1T

3 n260 38.0 9.0 [5.0] [24.0]- 55
T

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-l)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <=

1400MHz)
1 n257, n258, n261 40.0 B82] | [5.0] | [26.8] | 55
1 n260 38.0 82 | [5.0] [EE;] 55
2 n257, n258, n261 40.0 0.71 | [5.0] [gsT.g] 55
2 n260 38.0 0.71 | [5.0] [gsT.;] 55
3 n257, n258, n261 40.0 0.2] | [5.0] [55:.%] 55
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3 n260 38.0 921 | [5.0] | [23.8] | 55
4 n257, n258, n261 40.0 871 | [5.0] [Eg_;] 55
4 n260 38.0 87 | [5.0] [51.2] 55
5 n257, n258, n261 40.0 [11.2] | [7.0] [;I.g] 55
5 n260 38.0 [11.2] | [7.0] [I%] 55

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-l)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel

<800MHz)

1 n257, n258, n261 40.0 7.7 [5.0] | [27.3]-| 55
1 n260 38.0 7.7 [5.0] [2;2]- 55
2 n257, n258, n261 40.0 8.7 [5.0] [222]- 55
2 n260 38.0 8.7 [5.0] [21.T3]- 55
3 n257, n258, n261 40.0 10.7 | [7.0] [2?3]- 55
3 n260 38.0 10.7 | [7.0] [2%]- 55

Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated

BWchannel <400MHz)

1 n257, n258, n261 40.0 55 | [5.0] | [295-]| 55
1 n260 38.0 55 | [5.0] [2?5]- 55
2 n257, n258, n261 40.0 65 | [5.0] [2213]- 55
2 n260 38.0 65 | [5.0] [2?5]- 55
3 n257, n258, n261 40.0 90 | [5.0] [22)]- 55
3 n260 38.0 90 | [5.0] [2%)]- 55

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.

Table 6.2A.2.1.5-4: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, Non-

contiguous allocation)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257, n258, n261 40.0 [14.4] [7.0] [18.6] -TT 55
1 n260 38.0 [14.4] [7.0] [16.6] -TT 55
2 n257, n258, n261 FFS FFS FFS FFS FFS
2 n260 FFS FFS FFS FFS FFS
3 n257, n258, n261 FFS FFS FFS FFS FFS
3 n260 FFS FFS FFS FFS FFS
Test requirements for a CA_nX(D-G), CA_nX(D-O) Configuration
1 n257, n258, n261 40.0 [14.4] [7.0] [18.6] -TT 55
1 n260 38.0 [14.4] [7.0] [16.6] -TT 55
2 n257, n258, n261 FFS FFS FFS FFS FFS
2 n260 FFS FFS FFS FFS FFS
3 n257, n258, n261 FFS FFS FFS FFS FFS
3 n260 FFS FFS FFS FFS FFS
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.
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Table 6.2A.2.1.5-5: Test Tolerance (MPR for CA for Power class 1)
FFS

Table 6.2A.2.1.5-6: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257, n258, n261 29 0 0 29.0-TT 43
2 n257, n258, n261 29 2 [1.5] [25.5]-TT 43

Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

1 n257, n258, n261 29 0 0 29.0-TT 43

2 n257, n258, n261 29 3 [2.0] [24.0]-TT 43
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.
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Table 6.2A.2.1.5-7: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, MPRc ca)
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Test Band Min peak EIRP (dBm) MPR | T(MPR) | Lower | Upper
ID (dB) (dB) limit limit
(dBm) | (dBm)
Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel
<= 1400MHz)
1 n257, n258, n261 29 18.2] [5.0] [1_?_:?]- 43
2 n257, n258, n261 29 9.3] [5.0] [1_4|_;|_7]— 43
3 n257, n258, n261 29 [8.0] [5.0] [1%9]- 43
4 n257, n258, n261 29 19.2] [5.0] [1_4I_:I§§]- 43
5 n257, n258, n261 29 [11.2] [7.0] [1_(|)_;|%_3]— 43
Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel <
800MHz)
1 n257, n258, n261 29 77 [5.0] [1'?':|'3]- 43
2 n257, n258, n261 29 75 [5.0] [1_(|5_;|E_3]— 43
3 n257, n258, n261 29 8.7 [5.0] [1_?_;?]— 43
4 n257, n258, n261 29 10.7 [7.0] [1%_3]— 43
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <
400MHz)
1 n257, n258, n261 29 5 [4.0] [2_(?:'_0]- 43
2 n257, n258, n261 29 6.5 [5.0] [1%_5]- 43
3 n257, n258, n261 29 9 [5.0] [1%_0]— 43

Test requirements for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-I)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <=

1400MHz)
1 n257, n258, n261 29 8.2] [5.0] [1_?_;?]- 43
2 n257, n258, n261 29 9.3] [5.0] [1_4|_;|_7]— 43
3 n257, n258, n261 29 [8.0] [5.0] [1$$]- 43
4 n257, n258, n261 29 19.2] [5.0] [1'4|':|§]- 43
5 n257, n258, n261 29 [11.2] [7.0] [1_(|)_;|%_3]— 43

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-l)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel <

800MHz)
1 n257, n258, n261 29 77 [5.0] [1_(|5_$]— 43
2 n257, n258, n261 29 75 [5.0] [1_(I5_;IE_3]— 43
3 n257, n258, n261 29 8.7 [5.0] [1$.T3.]- 43
4 n257, n258, n261 29 10.7 [7.0] [1_}_;?]— 43

Test requirements for a CA_nX(D-O)_UL

_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated
BWchannel < 400MHz)

1 n257, n258, n261 29 77 [5.0] [1'?':|'3]- 43
2 n257, n258, n261 29 75 [5.0] [1_(|5_;|E_3]— 43
3 n257, n258, n261 29 8.7 [5.0] [1_?_;?]— 43
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| NOTE 1. TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9. |

Table 6.2A.2.1.5-8: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, Non-
contiguous allocation)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257, n258, n261 29 7 [5.0] [17.0]-TT 43
2 n257, n258, n261 FFS FFS FFS FFS FFS
3 n257, n258, n261 FFS FFS FES FFS FFS
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.

Table 6.2A.2.1.5-9: Test Tolerance (MPR for CA for Power class 2)
FFS

Table 6.2A.2.1.5-10: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257, n258, n261 224 0 0 22.4-TT 43
1 n260 20.6 0 0 20.6-TT 43
2 n257, n258, n261 22.4 2 [1.5] [18.9]-TT 43
2 n260 20.6 2 [1.5] [17.1)-TT 43

Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

1 n257, n258, n261 224 0 0 22.4-TT 43

1 n260 20.6 0 0 20.6-TT 43

2 n257, n258, n261 22.4 3 [2.0] [17.4]-TT 43

2 n260 20.6 3 [2.0] [15.6]-TT 43
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
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Table 6.2A.2.1.5-11: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, MPRc ca)
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Test Band Min peak EIRP (dBm) MPR | T(MPR) | Lower | Upper

ID (dB) (dB) limit limit

(dBm) | (dBm)

Test requirements for a CA_nXB, nXC_UL_nXB Configuration (Cumulative aggregated BWchannel <=
1400MH?z)
1 n257, n258, n261 994 [8.2] [5.0] [Sﬁ]- 43
1 n260 20.6 B2 | o | | a3
2 n257, n258, n261 224 [9.3] [5.0] [EEIL'}']_ 43
2 n260 20.6 03 | o | B3 a3
3 n257, n258, n261 22 4 [8.0] [5.0] [Q#]- 43
8 n260 20.6 Bo | o | O | 4
4 n257, n258, n261 994 [0.2] [5.0] [sﬁ]- 43
4 n260 20.6 p2 | o | B | 4
5 n257, n258, n261 22.4 [11.2] | [7.0] [4#]_ 43
5 n260 20.6 niz | o | BA) s
Test requirements for a CA_nXD, CA_nXB Configuration (Cumulative aggregated BWchannel < 800MHz)
1 n257, n258, n261 22 4 77 [5.0] [S?I.__7I_]- 43
1 n260 20.6 77 | [5.0] [7T'$]' 43
2 n257, n258, n261 994 75 [5.0] [9T.$]- 43
2 n260 20.6 75 | [5.0] [Efr'%]' 43
3 n257, n258, n261 994 8.7 [5.0] [sﬁ]- 43
s n260 20.6 87 | [5.0] [6T'$]' 43
4 n257, n258, n261 22 4 10.7 [7.0] [AEI.__7I_]- 43
4 n260 20.6 107 | oy | B3 a3
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <
400MHz)
1 n257, n258, n261 22 4 5 [4.0] [1_:;‘;_;?]— 43
1 n260 20.6 5 [4.0] [1#]' 43
2 n257, n258, n261 224 6.5 [5.0] [1_?_;?]- 43
2 n260 20.6 65 | [5.0] [(‘?r'%]' 43
3 n257, n258, n261 994 3 [5.0] [sﬁ]- 43
3 n260 [6.6]-

20.6 9 [5.0] T 43

Test requirements for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-l) UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (Cumulative aggregated BWchannel <= 1400MHz)

1 n257, n258, n261 224 21 | 5o | B2 | s
! n260 20.6 B2 | o | L] a3
2 n257, n258, n261 22 4 9.3] [5.0] [EEIL'}']_ 43
2 n260 20.6 3 | o | B3] a3
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3 n257, n258, n261 22 4 [8.0] [5.0] [s?#]- 43
3 n260 20.6 Bo | o | O | a3
4 n257, n258, n261 2oa 021 | so | B2 |
4 n260 20.6 p2 | o | B | 4
5 n257, n258, n261 22.4 [11.2] | [7.0] [‘ﬁ]' 43
5 n260 20.6 ni2| wo | 24| a3

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-I)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (Cumulative aggregated BWchannel < 800MHz)
1 n257, n258, n261 [9.7]-

22.4 77 | 5o | O 43
1 n260 20.6 77 | mo | T3] a4
2 n257, n258, n261 ) 75 | 5ol [9T.$]- i3
2 n260 20.6 75 | [5.0] [Efr'%]' 43
3 n257, n258, n261 224 8.7 [5.0] [E_ir-;]- 43
3 n260 20.6 87 | [5.0] [Eﬁ]' 43
4 n257, n258, n261 22.4 07 | o | B 4
4 n260 20.6 107 | oy | B3 a3

Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated
BWchannel < 400MHz)

1 n257, n258, n261 22 4 5 [4.0] [1_:;‘;_;?]- 43
1 n260 20.6 5 [4.0] [1#]' 43
2 n257, n258, n261 224 o5 | 01 | 0% | 3
2 n260 20.6 65 | [5.0] [(‘?r'%]' 43
3 n257, n258, n261 o4 o s | B4 |
s n260 20.6 9 [5.0] [Eﬁ]' 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.

Table 6.2A.2.1.5-12: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, Non-
contiguous allocation)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257, n258, n261 22.4 7 [5.0] [10.4)-TT 43
1 n260 20.6 7 [5.0] [8.6]-TT 43
2 n257, n258, n261 FFS FFS FFS FFS FFS
2 n260 FFS FFS FFS FFS FFS
3 n257, n258, n261 FFS FFS FFS FFS FFS
3 n260 FFS FFS FFS FFS FFS
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
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Table 6.2A.2.1.5-13: Test Tolerance (MPR for CA for Power class 3) (Aggregated BW < 400MHz)

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

3.11dB

3.11dB

Table 6.2A.2.1.5-14: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, single CC
MPR requirement)

Test
ID

Band

Min peak EIRP
(dBm)

MPR
(dB)

T(MPR)
(dB)

Lower limit
(dBm)

Upper limit
(dBm)

Test requirements for a CA_nXG, CA_nXO Configuration

Cumulative aggregated BWchannel <= 200MHz)

1 n257, n258, n261 34 0 0 34.0-TT 43
1 n260 31 0 0 31.0-TT 43
2 n257, n258, n261 34 2 [1.5] [30.5]-TT 43
2 n260 31 2 [1.5] [27.5]-TT 43

Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 n257, n258, n261 34 0 0 34.0-TT 43
1 n260 31 0 0 31.0-TT 43
2 n257, n258, n261 34 3 [2.0] [29.0]-TT 43
2 n260 31 3 [2.0] [26.0]-TT 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.
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Table 6.2A.2.1.5-15: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, MPRc ca)

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 145 ETSI TS 138 521-2 V16.6.0 (2021-02)

Test Band Min peak EIRP (dBm) MPR | T(MPR) | Lower | Upper
ID (dB) (dB) limit limit

(dBm) | (dBm)

Test requirements for a CA_nXB, nXC_UL_nXB Configuration (Cumulative aggregated BWchannel <=
1400MH?z)
1 n257, n258, n261 34 18.2] [5.0] [2_(IJ_:I§§]- 43
1 n260 31 B2 | o | M| a3
2 n257, n258, n261 34 [9.3] [5.0] [1_?_;I_7]— 43
2 n260 31 3 | o | M8 a3
3 n257, n258, n261 34 [8.0] [5.0] [2_1r$]- 43
8 n260 31 Bo | o | M| 4s
4 n257, n258, n261 34 19.2] [5.0] [1_?_:?]- 43
4 n260 31 p2 | o | M| 43
5 n257, n258, n261 34 [11.2] [7.0] [1_?_;:_3]— 43
5 n260 31 ni2 | o | H28 ) 4
Test requirements for a CA_nXD, CA_nXB Configuration (Cumulative aggregated BWchannel < 800MHz)
1 n257, n258, n261 34 77 [5.0] [2_}_;?]— 43
1 n260 31 77 | mo | B33 s
2 n257, n258, n261 34 75 [5.0] [2%_5]- 43
2 n260 31 75 | [5.0] [1$f]' 43
3 n257, n258, n261 34 8.7 [5.0] [2$$]- 43
s n260 31 87 | 5.0 [1%3]' 43
4 n257, n258, n261 34 10.7 [7.0] [1_(|5_;|§]— 43
4 n260 31 107 | oy | B30 43
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <
400MHz)
1 n257, n258, n261 34 5 [4.0] [2%_0]— 43
1 n260 [22.0]-
31 5 [4.0] T 43
2 n257, n258, n261 34 6.5 [5.0] [2%_5]- 43
2 n260 31 65 | [5.0] [1$f]' 43
3 n257, n258, n261 34 9 [5.0] [2$$]- 43
3 n260 [17.0]-

31 9 [5.0] T 43

Test requirements for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-l) UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (Cumulative aggregated BWchannel <= 1400MHz)

1 n257, n258, n261 " 621 | 5o | 8| 4
1 n260 31 B2 | o || a3
2 n257, n258, n261 34 9.3] [5.0] [1_?_;|_7]— 43
2 n260 31 3 | o | M8 a3
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3 n257, n258, n261 o o | mo |2
3 n260 31 Bo | o | M| a3
4 n257, n258, n261 " 021 | mo |9 | 2
4 n260 31 p2 | o | M| 43
5 n257, n258, n261 34 [11.2] [7.0] [1_?_;:_3]- 43
5 n260 31 ni2 | o | H28 ) 4

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-I)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (Cumulative aggregated BWchannel < 800MHz)
1 n257, n258, n261 [21.3]-

34 77 | o | P as
1 n260 31 77 | [5.0] [1$'T3’]' 43
2 n257, n258, n261 34 75 [5.0] [2_}_;:_3]- 43
2 n260 31 75 | [5.0] [1$f]' 43
3 n257, n258, n261 ) 57 | 1m0 | OF |
3 n260 31 87 | [5.0] [1%3]' 43
4 n257, n258, n261 34 10.7 [7.0] [1_(I5_;I§]- 43
4 n260 31 107 | [7.0] [1$'T3’]' 43

Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated
BWchannel < 400MHz)

1 n257, n258, n261 34 5 [4.0] [2%9]- 43
1 n260 [22.0]-

31 5 o | P2 43
2 n257, n258, n261 o o5 | 0l |22 | a3
2 n260 31 65 | [5.0] [1$f]' 43
3 n257, n258, n261 o o 5o | O% | 43
3 n260 [17.0-

31 9 so | S 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.

Table 6.2A.2.1.5-16: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, Non-
contiguous allocation)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257, n258, n261 34 7 [5.0] [22.0]-TT 43
1 n260 31 7 [5.0] [19.0]-TT 43
2 n257, n258, n261 FFS FFS FFS FFS FFS
2 n260 FFS FFS FFS FFS FFS
3 n257, n258, n261 FFS FFS FFS FFS FFS
3 n260 FFS FFS FFS FFS FFS
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.

Table 6.2A.2.1.5-17: Test Tolerance (MPR for CA for Power class 4)
FFS
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6.2A.3 UE maximum output power with additional requirements for CA

FFS
6.2A.4 Configured transmitted power for CA

6.2A.4.0 Minimum conformance requirements

A UE configured with carrier aggregation can configure its maximum output power for each uplink carrier f of activated
serving cell ¢ and itstotal configured output power Pewax. The definition of the configured UE maximum output power
Pcmax i.c for each carrier f of aserving cell ¢ isused for power headroom reporting for carrier f of serving cell c only and
isin accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those
specified below. Thetotal configured power Pcuwax in atransmission occasion is the sum of the configured power for
carrier f of serving cell ¢ with non-zero granted transmission power in the respective reference point.

For uplink intra-band contiguous carrier aggregation, MPR is specified in subclause 6.2A.2. Pcuwax is calculated under
the assumption that power spectral density for each RB in each component carrier is same.

The total configured UE maximum output power Pcvwax shall be set such that the corresponding measured total peak
EIRP Pymax is within the following bounds

Prowerdzss — MAX(MAX(MPR, A_MPR),P-MPR) — MAX{ T(MAX(MPR, A_MPR)),T(P-MPR)} < Pumax < EIRPra

With Ppowerdiass the UE power class as specified in sub-clause 6.2A.1, EIRPyax the applicable maximum EIRP as
specified in sub-clause 6.2A.1, MPR as specified in sub-clause 6.2A.2, A-MPR as specified in sub-clause 6.2A.3, P-
MPR the power management term for the UE as described in 6.2.4 and TRPmax the maximum TRP for the UE power
class as specified in sub-clause 6.2A.1.

Pumax is defined as 10*10g10(3 pumax tiy.ciy) for each carrier f (i=1...n) and serving cell ¢ (j=1...m) where pumax fii).cj) IS
linear value of Pumaxfii),c()

The tolerance T(AP) for applicable values of AP (valuesin dB) is specified in Table 6.2A.4-1.

Table 6.2A.4-1: Pymax tolerance

Operating Band AP (dB) Toleretggei T(aP)
AP =0 0
0<AP<s?2 [1.5]
2<AP=<3 [2.0]
n257, n258, n260, 3<AP =4 [3.0]
n261 4<AP<5 [4.0]
5<AP =10 [5.0]
10<AP =15 [7.0]
15<AP=X [8.0]
NOTE: Xis the value such that Pumaxlower bound, Prowerciass - AP
— T(AP) = minimum output power specified in subclause
6.3A.1

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2A 4.

6.2A4.1 Configured transmitted power for CA (2UL CA)

6.2A4.1.1 Test purpose

To verify the UE transmitted power Pumax is within the range defined prescribed by the specified nominal maximum
output power and tolerance.
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6.2A.4.1.2 Test applicability

The requirements of thistest are covered in test cases 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA
(2UL CA), 6.2A.2.1 Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power
with additional requirements for CA (2UL CA) to al types of NR UE release 15 and forward supporting 2UL CA.

6.2A.4.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.4.0.

6.2A.4.1.4 Test description

Thistest is covered by clause 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA), 6.2A.2.1
Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power with additional
requirements for CA (2UL CA).

6.2A.4.1.5 Test requirements

Thistest is covered by clause 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA), 6.2A.2.1
Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power with additional
requirements for CA (2UL CA).

6.2D  Transmit power for UL MIMO

6.2D.1 UE maximum output power for UL MIMO

FFS

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

FFS

6.2D.3 UE maximum output power with additional requirements for UL
MIMO

FFS

6.2D.4 Configured transmitted power for UL MIMO

6.2D.4.1 Test purpose

To verify the UE transmitted power Pumax 1. 1S within the range defined prescribed by the specified nominal maximum
output power and tolerance.

6.2D.4.2 Test applicability

The requirements of this test are covered in test cases 6.2D.1 UE Maximum output power for UL MIMO, 6.2D.2 UE
maximum output power reduction forUL MIMO and 6.2D.3 UE Maximum output power with additional requirements
for UL MIMO to al types of NR UE release 15 and forward that supports UL MIMO.

6.2D.4.3 Minimum conformance requirements

For UE configured with ULMIMO, the configured maximum output power Pcuax ¢ for serving cell ¢ is defined as sum
of all streamsand isbound by limits set in section 6.2.4.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2D.4.

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 149 ETSI TS 138 521-2 V16.6.0 (2021-02)

6.2D.4.4 Test description

Thistest is covered by clause 6.2D.1 UE Maximum output power for UL MIMO, 6.2D.2 UE maximum output power
reduction forUL MIMO and 6.2D.3 UE Maximum output power with additional requirements for UL MIMO.

6.2D.4.5 Test requirements

Thistest is covered by clause 6.2D.1 UE Maximum output power for UL MIMO, 6.2D.2 UE maximum output power
reduction forUL MIMO and 6.2D.3 UE Maximum output power with additional requirements for UL MIMO.

6.3 Output power dynamics

6.3.1 Minimum output power

Editor’s Note: The following aspects of the clause are for future consideration:- Testing of extreme conditions for
FR2 isFFS.

6.3.1.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

6.3.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.3.1.3 Minimum conformance requirements

The minimum controlled output power of the UE is defined as the EIRP 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 at least one subframe (1ms).

6.3.1.3.1 Minimum output power for power class 1

For power class 1 UE, the minimum output power shall not exceed the values specified in Table 6.3.1.3.1-1 for each
operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX
beam peak direction, Meas=Link angle).

Table 6.3.1.3.1-1: Minimum output power for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 4 47.58
100 4 95.16
200 4 190.20
400 4 380.28
6.3.1.3.2 Minimum output power for power class 2, 3, and 4

The minimum output power shall not exceed the values specified in Table 6.3.1.3.2-1 for each operating band
supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak
direction, Meas=Link angle).
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Table 6.3.1.3.2-1: Minimum output power for power class 2, 3, and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13 47.58
100 -13 95.16
200 -13 190.20
400 -13 380.28
NOTE 1: n260 is not applied for power class 2.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.1.
6.3.1.4 Test description

6.3.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
Table 6.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.1.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508- | Lowest, Mid, Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1. Highest

Test Parameters

Downlink Configuration Uplink Configuration

Test ID | N/A for minimum output power test case Modulation RB allocation (NOTE 1)

1 DFT-s-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

3. Downlink signalsareinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement Channel is set according to Table 6.3.1.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.3.1.4.3.
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6.3.1.4.2 Test procedure

1. SSsendsuplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback datato send
the UE sends uplink MAC padding bits on the UL RMC.

2. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

3. Send continuoudly uplink power control "down" commandsin every uplink scheduling information to the UE;
allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its
minimum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection
to complete.

4. SS activatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and
Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K.1.3.
The measuring duration is at |east one active subrame (1ms). EIRP is calculated considering both polarizations,
theta and phi. For TDD, only slots consisting of only UL symbols are under test.

6. SS deactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

6.3.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.3.1.5 Test requirement

The maximum EIRP, derived in step 5 shall not exceed the values specified in Table 6.3.1.5-1 and Table 6.3.1.5-2.

Table 6.3.1.5-1: Minimum output power for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 A4+TT 47.58
100 A+TT 95.16
200 A+TT 190.20
400 A+TT 380.28

Table 6.3.1.5-2: Minimum output power for power class 2, 3, and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n261 50 -13+TT 47.58
100 -13+2.4+TT 95.16
200 -13+5.4+TT 190.20
400 -13+8.4+TT 380.28
n260 50 -13+4.5+TT 47.58
100 -13+7.5+TT 95.16
200 -13+10.5+TT 190.20
400 -13+13.5+TT 380.28
NOTE 1: Core requirement cannot be tested due to testability issue and test requirement includes relaxation to
achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement +
relaxation).
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Table 6.3.1.5-3: Minimum output power Test tolerance for power class 1

FFS

Table 6.3.1.5-4: Minimum output power Test tolerance for power class 2, 3, 4

) 23.45GHZ ST < 32.125GHz <f <
Test Metric 32.125GHz 40.8GHz
IFF (Quiet Zone size < 30 cm) 3.35dB 3.35dB

6.3.2 Transmit OFF power
Editor's note: Following aspects are either missing or not yet determined otherwise:
- Measurement grid for PC2/4 in Annex M.4 is TBD.

- The testability of thistest case is pending further analysis on relaxation of the requirement for other than Band
n257.

6.3.2.1 Test purpose

To verify that the UE transmit OFF power islower than the value specified in the test requirement.

6.3.2.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
NOTE: Currently, thistest case can only support Band n257 and PC3.

6.3.2.3 Minimum conformance requirements

The transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is
considered OFF when the UE is not allowed to transmit on any of its ports.

The transmit OFF power shall not exceed the values specified in Table 6.3.2.3-1 for each operating band supported. The
requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

Table 6.3.2.3-1: Transmit OFF power

Operating band Channel bandwidth / Transmit OFF power (dBm) / measurement
bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257, n258, n259,n261 -35 -35 -35 -35
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.3.2.

An excess transmit OFF power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell
coverage area for other UEs.

6.3.2.4 Test description

6.3.2.4.1 Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
table 6.3.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
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Initial Conditions
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Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS 38.508- | Lowest
1[10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Modulation RB allocation Modulation RB allocation
1 N/A 0 N/A 0

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

The UL Reference Measurement Channels are set according to Table 6.3.2.4.1-1.
Propagation conditions are set according to Annex B.O.

Ensure the UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.3.2.4.3.

6.3.2.4.2 Test procedure

1. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE) for the UE Tx beam selection to compl ete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

Measure UE TRP for the assigned NR channel with a rectangular measurement filter with bandwidths according
to Table 6.3.2.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex
K. TRPis calculated considering both polarizations, theta and phi.

NOTE: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

6.3.2.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.3.2.5 Test requirement

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.
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Table 6.3.2.5-1: Transmit OFF power

Operating band Channel bandwidth / Transmit OFF power (dBm) / measurement
bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n2572 -35+21.4 -35+24.4 -35+27.4 -35+30.4
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
n258, n261 -35+[21.4] -35+[24.4] -35+[27.4] -35+[30.4]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
n260 -35+[24.1] -35+[27.1] -35+[30.1] -35+[33.1]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
NOTE 1: Core requirement cannot be tested due to testability issue and test requirement includes
relaxation to achieve impact from test system noise to measurement result = 1.0 dB
(Minimum requirement + relaxation).
NOTE 2: Relaxed n257 test requirement is testable for PC3.

6.3.3 Transmit ON/OFF time mask

6.3.3.1

The transmit ON/OFF time mask defines the transient period(s) alowed

General

- between transmit OFF power and transmit ON power symbols (transmit ON/OFF)

- between continuous ON-power transmissions when power change or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.
Unless otherwise stated the minimum requirementsin clause 6.5 apply also in transient periods.

The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked
mode at beam peak direction. The maximum alowed EIRP OFF power level is-30dBm at beam peak direction. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

In the following sub-clauses, following definitions apply:
- A dottransmissionisaType A transmission.
- Along subslot transmission is a Type B transmission with more than 2 symboals.

- A short subdlot transmission is a Type B transmission with 1 or 2 symbols.

6.3.3.2 General ON/OFF time mask

Editor’'s Note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.

6.3.3.2.1 Test purpose
To verify that the general ON/OFF time mask meets the requirements givenin 6.3.3.2.5.
The transmit ON/OFF time mask defines the transient period(s) allowed
- between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
Unless otherwise stated the minimum requirementsin clause 6.5 apply also in transient periods.

Transmission of the wrong power increases interference to other channels, or increases transmission errorsin the uplink
channel.
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6.3.3.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.3.3.2.3 Minimum conformance requirements

The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked
mode at beam peak direction. The maximum allowed EIRP OFF power level is-30dBm at beam peak direction. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle)

The general ON/OFF time mask defines the observation period allowed between transmit OFF and ON power. ON/OFF
scenarios include: contiguous, and non-contiguous transmission, etc.

The OFF power measurement period is defined in a duration of at |east one slot excluding any transient periods. The
ON power is defined as the mean power over one slot excluding any transient period.

1 |

j
; Start of ON power End of ON power

requirement requirement
— -

Start of OFF power
requirement
- o

|
I
|
5|_|_5 P |
Transient period

End of OFF power
_requirement

— >

Sps

!
>
i
\
Transient period

Figure 6.3.3.2.3-1: General ON/OFF time mask for NR UL transmission in FR2

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.3.3.2.
6.3.3.2.4 Test description

6.3.3.2.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
table 6.3.3.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.3.2.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508- | Lowest, Mid, Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1. Highest

Test Parameters

Downlink Configuration Uplink Configuration

Test ID | N/A for maximum output power test case Modulation RB allocation (NOTE 1)

1 DFT-s-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
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Connection between SS and UE isshown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

The UL Reference Measurement Channels are set according to Table 6.3.3.2.4.1-1.
Propagation conditions are set according to Annex B.0O.

Ensure the UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.3.3.2.4.3.

6.3.3.2.4.2 Test procedure

1

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 with TPC
command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3.3.2.4.1-1. Since the UE has no
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT _WAIT_TIME (NOTE 4) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3.3.2.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot prior
to the PUSCH transmission, excluding atransient period of 5 usin the end of the slot and any DL periods. EIRP
is calculated considering both polarizations, theta and phi.

For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3.3.2.5-2. EIRP test procedure is defined in Annex K. The period of the measurement shall be one slot with
PUSCH transmission. EIRP is calculated considering both polarizations, theta and phi. For TDD, only slots
consisting of only UL symbols are under test.

For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3.3.2.5-1. EIRP test procedure is defined in Annex K.1.3 The period of the measurement shall be the slot
following the PUSCH transmission, excluding atransient period of 5 pis at the beginning of the slot and any DL
periods. EIRP is calculated considering both polarizations, theta and phi.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

6.3.3.2.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions.
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Table 6.3.3.2.4.3-1: PUSCH-ConfigCommon

Derivation Path: TS 38.508-1[10], Table 4.6.3-119

Information Element Value/remark Comment Condition
PUSCH-ConfigCommon ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
pO-NominalWithGrant -102 50MHz
-106 100MHz
-108 200MHz
-112 400MHz
alpha alphal
}
}

Table 6.3.3.2.4.3-2: ServingCellConfigCommon

Derivation Path: 38.508-1[5], Table 4.6.3-168
Information Element Value/remark Comment Condition
ServingCellConfigCommon ::= SEQUENCE {
ss-PBCH-BlockPower 1 SCS 60kHz
4 SCS_120kH
z
}
Condition Explanation
SCS_60kHz SCS=60kHz for SS/PBCH block
SCS 120kHz SCS=120kHz for SS/PBCH block
6.3.3.2.5 Test requirement

The requirement for the EIRP measured in steps 4, 5 and 6 of the test procedure shall not exceed the values specified in
Table6.3.3.2.5-1 and 6.3.3.2.5-2.

Table 6.3.3.2.5-1: Test requirement of OFF power of General ON/OFF time mask

Channel bandwidth / minimum output power / measurement bandwidth
50 MHz | 100 MHz | 200 MHz | 400 MHz

< -30+TT+R dBm

Transmit OFF
power
Transmission
OFF
Measurement
bandwidth
NOTE 1: Core requirement cannot be tested due to testability issue and test requirement includes
relaxation to achieve impact from test system noise to measurement result = 1.0 dB
(Minimum requirement + relaxation R).
NOTE 2: Relaxation R is specified in Table 6.3.3.2.5-5.

47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
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Table 6.3.3.2.5-2: Test requirement of ON power of General ON/OFF time mask

SCS Channel bandwidth / measurement
bandwidth
[kHz] | 50 MHz | 100 MHz | 200 MHz | 400 MHz
Expected
Transmission ON 60 22.1 211 22.1 N/A
power for DFT-s-
OFDM 120 22.1 21.1 22.1 21.1
Power tolerance + (14+TT)dB
Note 1:  The lower power limit shall not exceed the minimum output power
requirements defined in sub-clause 6.3.2.3, and the higher power
limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.3.

Table 6.3.3.2.5-3: Test Tolerance for OFF power

FFS
Table 6.3.3.2.5-4: Test Tolerance for ON power
FFS
Table 6.3.3.2.5-5: Relaxation required for OFF power for PC3 UEs
Operating band 50 MHz 100 MHz 200 MHz 400 MHz
n257, n258, n261 19.4 dB 22.4 dB 25.4 dB 28.4 dB
n260 21.5dB 24.5 dB 27.5dB 30.5dB
6.3.3.3 Transmit power time mask for slot and short or long subslot boundaries

No test case details are specified. Current test procedures for time masks are based on power measurement in relatively
long period compared with transient period. For time masks between 2 active time slots with different power level, the

test procedure can’t provide enough resol ution to identify non-conformant UEs. Therefore the minimum requirement is
not testable.

6.3.3.4 PRACH time mask
Editor’s Notes: This clause isincomplete. The following aspects are either missing or not yet determined:
- Message contents are not complete
- Measurement uncertainty and Test tolerance are not complete
- Test requirements are not complete
- PRACH configuration index is not complete

- The further investigation is essential that how does beamforming affect the initial access procedure

6.3.3.4.1 Test purpose
To verify that the PRACH time mask meets the requirements givenin 6.3.3.4.5.

The time mask for PRACH time mask defines the transient period(s) allowed between transmit OFF power and transmit
ON power when transmitting the PRACH.

Transmission of the wrong power increases interference to other channels, or increases transmission errorsin the uplink
channel.

6.3.3.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.
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6.3.3.4.3 Minimum conformance requirements

The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked
mode at beam peak direction. The maximum allowed EIRP OFF power level is-30dBm at beam peak direction. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient
periods as shown in Figure 6.3.3.4.3-1. The measurement period for different PRACH preamble format is specified in
Table6.3.3.4.3-1.

Table 6.3.3.4.3-1: PRACH ON power measurement period

Format SCS Measurement period
AL 60 kHz 0.035677 ms
120 kHz 0.017839 ms
Ao 60 kHz 0.071354 ms
120 kHz 0.035677 ms
As 60 kHz 0.107031 ms
120 kHz 0.053516 ms
B, 60 kHz 0.035091 ms
120 kHz 0.0175455 ms
Ba 60 kHz 0.207617 ms
120 kHz 0.103809 ms
60 kHz 0.035677 ms for front X1 occasion
0.035091 ms for last occasion
X1=[25]
Ad/B1 120 kHz 0.017839 ms for front X1occasion
0.017546 ms for last occasion
X1 =[2,5]
60 kHz 0.071354 ms for front X2 occasion
0.069596 ms for last occasion
A2/B2 X2 =[1.2]
120 kHz 0.035677 ms for front X2 occasion
0.034798 ms for last occasion
X2 =[1,2]
60 kHz 0.107031 ms for first occasion
As/Bs 0.104101 ms for sepond occa}sion
120 kHz 0.053515 ms for first occasion
0.052050 ms for second occasion
Co 60 kHz 0.026758 ms
120 kHz 0.013379 ms
Cs 60 kHz 0.083333 ms
120 kHz 0.0416667 ms
NOTE: For PRACH on PRACH occasion start from begin of Oms or 0.5ms
boundary, the measurement period will plus 0.032552ps

[ ——

| |
 Start of ON power End of ON power

End of OFF - [ requirement requirement
nd o power | le—

requirement I

- Start of OFF power
‘requirement

Sps <>
Transient period

»
»

5us <>
Transient period

Figure 6.3.3.4.3-1: PRACH ON/OFF time mask

The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.3.4.
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6.3.3.4.4 Test description

6.3.3.4.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
table 6.3.3.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.3.4.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] TBD
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Mid range

subclause 4.3.1
Test Channel Bandwidths as specified in TS 38.508-1 Lowest, Mid, Highest
[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 SCS defined in TS 38.211 [8] subclause 6.3.3.2
PRACH preamble format
PRACH Configuration Index [ [0]

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. Propagation conditions are set according to Annex B.O.

5. Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.3.3.4.4.3.

6.3.3.4.4.2 Test procedure

1. Set the UE inthe Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

2. The SSshall signal a Random Access Preamble ID viaa PDCCH order to the UE and initiate a Non-contention
based Random Access procedure.

3. The UE shall send the signalled preamble to the SS.

4. For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3.3.4.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot prior
to the PRACH transmission, excluding atransient period of 5 psin the end of the slot and any DL periods. EIRP
is calculated considering both polarizations, theta and phi.

5. For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3.3.4.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the ot
during the PRACH preamble transmission. EIRP is calculated considering both polarizations, theta and phi. For
TDD, only dlots consisting of only UL symbols are under test.

6. For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
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6.3.3.2.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot
following the PUSCH transmission, excluding atransient period of 5 ps at the beginning of the slot and any DL
periods. EIRP is calculated considering both polarizations, theta and phi.

NOTE 1: The BEAM_SELEECT_WAIT_TIME default value is defined in Annex K.1.1.

6.3.3.4.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions:

Table 6.3.3.4.4.3-1: RACH-ConfigCommon: PRACH measurement

Derivation Path: TS 38.508-1[5], Table 4.6.3-128

Information Element Value/remark Comment Condition
RACH-ConfigCommon::= SEQUENCE {
rach-ConfigGeneric RACH-ConfigGeneric
totalNumberOfRA-Preambles Not present
ssb-perRACH-OccasionAndCB-PreamblesPerSSB
CHOICE {
one n4 FR2
}
groupBconfigured Not present
ra-ContentionResolutionTimer sf64
rsrp-ThresholdSSB RSRP-Range
rsrp-ThresholdSSB-SUL Not present
RSRP-Range SUL
prach-RootSequencelndex CHOICE {
1139 Set according to table PRACH
4.4.2-2 for the NR Cell. Format A3
msgl-SubcarrierSpacing SubcarrierSpacing
restrictedSetConfig unrestrictedSet
msg3-transformPrecoder Not present transform
precoding is
disabled for Msg3
PUSCH
transmission and
any PUSCH
transmission
scheduled with
DCI format 0_0
}
Table 6.3.3.4.4.3-2: RACH-ConfigGeneric: PRACH measurement
Derivation Path: TS 38.508-1[5], Table 4.6.3-130
Information Element Value/remark Comment Condition
RACH-ConfigGeneric ::= SEQUENCE {
prach-Configurationindex [TBD] Unpaired PRACH
Spectrum Format A3
msgl-FDM one FR2
msgl-FrequencyStart 0
zeroCorrelationZoneConfig 15
preambleReceivedTargetPower [TBD] PRACH
Format A3
preambleTransMax n7
powerRampingStep dBO
ra-ResponseWindow sl20
}
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Derivation Path: TS 38.508-1[5], Table 4.6.3-169

Information Element Value/remark Comment Condition
ServingCellConfigCommonSIB ::= SEQUENCE {
downlinkConfigCommon DownlinkConfigCommon
SIB
uplinkConfigCommon UplinkConfigCommonSIB
supplementaryUplink Not present
UplinkConfigCommonSIB SUL
n-TimingAdvanceOffset Not present
ssb-PositionsinBurst SEQUENCE {
inOneGroup '1000 0000'B
groupPresence Not present
tdd-UL-DL-ConfigurationCommon TDD-UL-DL- FR2_TDD
ConfigCommon
ss-PBCH-BlockPower [TBD]
}
6.3.3.4.5 Test requirement

The requirement for the power measured in steps (3), (4) and (5) of the test procedure shall not exceed the values

specified in Table 6.3.3.4.5-1.

Table 6.3.3.4.5-1: PRACH time mask

Channel bandwidth / Output Power [dBm] / measurement
bandwidth
50MHz | 100MHz | 200MHz | 400MHz
Transmit OFF power <-30+TT+R
Transmission OFF 47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
Measurement bandwidth
Expected PRACH FFS FFS FFS FFS
Transmission ON
Measured power
ON power tolerance FFS FFS FFS FFS
FES
NOTE 1: Core requirement cannot be tested due to testability issue and test requirement
includes relaxation to achieve impact from test system noise to measurement
result = 1.0 dB (Minimum requirement + relaxation R).
NOTE 2: Relaxation R is specified in Table 6.3.3.4.5-2.

Table 6.3.3.4.5-2: Relaxations for OFF power for PC3 UEs

Operating band 50 MHz 100 MHz 200 MHz 400 MHz
n257, n258, n261 19.4 dB 22.4 dB 25.4 dB 28.4 dB
n260 21.5dB 24.5dB 27.5dB 30.5dB
Table 6.3.3.4.5-3: Relaxations for ON power

FFS

6.3.3.5 Void

6.3.3.6 SRS time mask

FFS
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6.3.3.7 PUSCH-PUCCH and PUSCH-SRS time masks

No test case details are specified. Current test procedures for time masks are based on power measurement in relatively
long period compared with transient period. For time masks between 2 active time slots with different power level, the

test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is
not testable.

6.3.3.8 Transmit power time mask for consecutive slot or long subslot transmission
and short subslot transmission boundaries

No test case details are specified. Current test procedures for time masks are based on power measurement in relatively
long period compared with transient period. For time masks between 2 active time slots with different power level, the

test procedure can’t provide enough resol ution to identify non-conformant UEs. Therefore the minimum requirement is
not testable.

6.3.3.9 Transmit power time mask for consecutive short subslot transmissions
boundaries

No test case details are specified. Current test procedures for time masks are based on power measurement in relatively
long period compared with transient period. For time masks between 2 active time slots with different power level, the

test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is
not testable.

6.3.4 Power control

6.34.1 General

The requirements on power control accuracy apply under normal conditions and are defined as a directional
requirement. The requirements are verified in beam locked mode on beam peak direction.

6.3.4.2 Absolute power tolerance
Editor’s Note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.

Testing of extreme conditions for FR2 is FFS.
- TPanaysisisFFS.

- UE transmitted power for PC 1, 2 and 4 are FFS

6.3.4.2.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3.4.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.3.4.2.3 Minimum conformance requirements

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 (1ms) at the start of a contiguous transmission or non-contiguous transmission with atransmission gap
larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate.
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The minimum requirements specified in Table 6.3.4.2.3-1 apply in the power range bounded by the minimum output
power as specified in sub-clause 6.3.1.3 (Pmin) and the maximum output power as specified in sub-clause 6.2.1.1 as
minimum peak EIRP (‘Pma’). The intermediate power point ‘P is defined in table 6.3.4.2.3-2.

Table 6.3.4.2.3-1: Absolute power tolerance

Power Range Tolerance
Pint 2 P 2 Pmin +14.0dB
Pmax 2 P > Pint +12.0dB

Table 6.3.4.2.3-2: Intermediate power point

Power Parameter Value
Pint Pmax — 12.0dB

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.3.4.2.
6.3.4.2.4 Test description

6.3.4.2.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
table 6.3.4.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.4.2.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Mid range
subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508- | Lowest, Mid, Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1. Highest

Test Parameters

Downlink Configuration Uplink Configuration

Test ID N/A for absolute power tolerance test Modulation RB allocation (NOTE 1)

1 case DFT-s-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

3. Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement Channel is set according to Table 6.3.4.2.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.2.4.3.
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1. SSsends uplink scheduling information viaPDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to
schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback datato send
the UE sends uplink MAC padding bits on the UL RMC.

2. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

3. Configure the UE transmitted output power to test point 1 in section 6.3.4.2.4.3. Allow at |east

BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

4. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.2 using condition Tx only.

5. Measure UE EIRP of the first subframe in the Tx beam peak direction in the measurement bandwidth specified
in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is
defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both

polarizations, theta and phi. For TDD dlots with transient periods are not under test.

6. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

7. Repeat test steps 1~6 for measurement of test point 2~3. The timing of the execution between the two test points

shall be larger than 20ms.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

6.3.4.24.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions:

Table 6.3.4.2.4.3-1: PUSCH-PowerControl (Test point 1) for power class 3

Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
pO -116 50MHz
-120 100MHz
-122 200MHz
-126 400MHz
alpha alphal
}
}
Table 6.3.4.2.4.3-2: PUSCH-PowerControl (Test point 2) for power class 3
Derivation Path: TS 38.508-1 [10], Table 4.3.3-91
Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
pO -112 50MHz
-116 100MHz
-118 200MHz
-122 400MHz
alpha alphal
}
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Table 6.3.4.2.4.3-3: PUSCH-PowerControl (Test point 3) for power class 3

Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
po -102 50MHz
-106 100MHz
-118 200MHz
-112 400MHz
alpha alphal
}
}
Table 6.3.4.2.4.3-4: ServingCellConfigCommon
Derivation Path: 38.508-1[5], Table 4.6.3-168
Information Element Value/remark Comment Condition
ServingCellConfigCommon ::= SEQUENCE {
ss-PBCH-BlockPower 1 SCS_60kHz
4 SCS_120kH
z
}
Condition Explanation
SCS_60kHz SCS=60kHz for SS/PBCH block
SCS_120kHz SCS=120kHz for SS/PBCH block
6.3.4.2.5 Test requirement

The measured EIRP in step 5 and 7 shall not to exceed the values specified in Table 6.3.4.2.5-1 t0 6.3.4.2.5-3.

Table 6.3.4.2.5-1: Absolute power tolerance: test point 1 for power class 3

SCS Channel bandwidth / expected output power
(dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 8.1 7.1 8.1 N/A
power 120kHz 8.1 7.1 8.1 7.1
Power tolerance + (14+TT)dB

Note 1:

The lower power limit shall not exceed the minimum output power
requirements defined in sub-clause 6.3.2.3, and the higher power limit shall not
exceed the Max EIRP defined in sub-clause 6.2.1.3.

Table 6.3.4.2.5-2: Absolute power tolerance: test point 2 for power class 3

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 11.1 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1
Power tolerance + (12+TT)dB

Note 1:

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3.2.3, and the higher power limit shall not exceed the Max
EIRP defined in sub-clause 6.2.1.3.
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Table 6.3.4.2.5-3: Absolute power tolerance: test point 3 for power class 3

SCS Channel bandwidth / expected output power
(dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 211 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT)dB
Note 1:  The lower power limit shall not exceed the minimum output power
requirements defined in sub-clause 6.3.2.3, and the higher power limit shall not
exceed the Max EIRP defined in sub-clause 6.2.1.3.

Table 6.3.4.2.5-4: Test Tolerance (Test point 1)

Test Metric FR2a FR2b
IFF (Quiet Zone size < 30 cm) FES FES

Table 6.3.4.2.5-5: Test Tolerance (Test point 2)

Test Metric FR2a FR2b
IFF (Quiet Zone size < 30 cm) FFS FES
6.3.4.3 Relative power tolerance

Editor’'snote: The following items are missing or incomplete:
- MU and TT not defined
- Starting power at ramp up/ramp down/alternating sub-test is TBD (6.3.4.3 MU dependent)

- Testability of test points needs further analysis, based on MU outcome

6.3.4.3.1 Test purpose

To verify 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-framesisless than or equal to
20 ms.

6.3.4.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.3.4.3.3 Minimum conformance requirements

The minimum requirements specified in Table 6.3.4.3.3-1 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 Pint as defined in
sub-clause 6.3.4.3-2. The minimum requirements specified in Table 6.3.4.3-2 apply when the power of the target and
reference sub-frames are within the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the measured
Pumax as defined in sub-clause 6.2.4.

For atest pattern that is either a monotonically increasing or monotonically decreasing power sweep over the range
specified for Tables 6.3.4.3.3-1and 6.3.4.3.3-2, 3 exceptions are alowed for each of the test patterns. For these
exceptions, the power tolerance limit is a maximum of +11.0 dB.
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Table 6.3.4.3.3-1: Relative power tolerance, Pint 2 P 2 Pmin

Power step AP (Up All combinations of PUSCH and
PUCCH, PUSCH/PUCCH and
or down) L
(dB) SRS transitions between sub-
frames, PRACH (dB)
AP <2 5.0
2<AP<3 6.0
3<AP<4 7.0
4 AP <10 +8.0
10 AP < 15 +10.0
15 < AP +11.0
NOTE: The requirements apply with ue-
BeamLockFunction enabled.

Table 6.3.4.3.3-2: Relative power tolerance, Pymax 2 P > Pint

Power step AP (Up All combinations of PUSCH and
or down) PUCCH, RQSCH/PUCCH and
(dB) SRS transitions between sub-
frames, PRACH (dB)
AP <2 +3.0
2<AP<3 +4.0
3sAP<4 +5.0
4<AP <10 +6.0
10 AP < 15 +8.0
15 < AP +9.0

NOTE 1: The requirements apply with ue-
BeamLockFunction enabled.

NOTE 2: For PUSCH to PUSCH transitions with the
allocated resource blocks fixed in frequency and
no transmission gaps other than those generated
by downlink subframes, guard periods: for a
power step AP =1 dB, the relative power
tolerance for transmission is + 1.0 dB.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.3.4.3.
6.3.4.3.4 Test description

6.3.4.3.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.3.4.3.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.
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Table 6.3.4.3.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.3.1
Test Frequencies as specified in TS 38.508-1 [10] Low Range

subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508-1 100MHz
[10] subclause 4.3.1

Test SCS as specified in TS 38.508-1 [10] subclause 60kHz

4.3.1
Test Parameters
Ch BW Downlink Configuration Uplink Configuration
Modulation RB Allocation Modulation RB allocation (NOTE 1)
100MHz N/A for Relative power tolerance test case | DFT-s-OFDM pi/2 See Table 6.3.4.3.5-1
BPSK See Table 6.3.4.3.5-2
See Table 6.3.4.3.5-3

Note 1:  The starting resource block shall be RB# 1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.3.4.3.4.1-1.
5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.3.4.3

6.3.4.3.4.2 Test procedure
The procedure is separated in various subtests to verify different aspects of relative power control. The power patterns

of the subtests are described in figure 6.3.4.3.4.2-1 thru figure 6.3.4.3.4.2-3. The power patterns and corresponding sub
frame numberings are derived from Table A.2.3-1.
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4 Power pattern A A Power pattern B
RB change
RB change
H d : I »
9 9 9 9 9 sub_—frarne# ‘ 9 9 9 9| sub-frame#
1 2 3 4 5 radio frame 4 5 6 7  radio frame
4 Power pattern C
RB change
! >
9 9 9 9| sub-frame#
6 7 8 9 radio frame

Figure 6.3.4.3.4.2-1: TDD ramping up test power patterns, SCS 60kHz
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4 Power pattern A 4 Power pattern B
RB change I
RB change
H R . H -
9 9 9 9 9 sub_—frame# 9 9 9 9| sub-frame#
1 2 3 4 5 radio frame 4 5 6 7 radio frame
4 Power pattern C
RB change
. H 0,
9 9 9 9 9| sub-frame#
6 7 8 9 10 radio frame

Figure 6.3.4.3.4.2-2: TDD ramping down test power patterns, SCS 60kHz
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Power
A
TDD test patterns
0 9 9 9 9 sub-frame#

Figure 6.3.4.3.4.2-3: Alternating Test Power patterns, SCS 60kHz

1. Sub test: ramping up pattern

1.1 SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for
C_RNTI to schedule the UL RMC according to Table 6.3.4.3.4.1-1. Since the UE has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

1.2 Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

1.3 Send the appropriate TPC commands in the uplink scheduling information to UE until the UE EIRP
measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink
power control window size) dB of the target power level Pmin, where:

- Pministhe minimum output power according to Table 6.3.1.3-1.

- MU isthetest system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier
frequency f and the channel bandwidth BW.

- Uplink power control window size = 1dB (UE power step size) + 5dB (UE power step tolerance) = 6dB,
where, the UE power step tolerance is specified in TS 38.101-2 [3], Table 6.3.4.3-1 and is 5dB for 1dB
power step size.

Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

1.4 SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

1.5 Schedule the UE's PUSCH data transmission as described in Figure 6.3.4.3.4.2-1 (TDD) pattern A: Uplink
RB allocation as defined in table 6.3.4.3.5-1. On the PDCCH format 0_1 for the scheduling of the PUSCH
the SS will transmit +1dB TPC commands over a sequence of 75 (notel) active uplink sub-framesto ensure
that the UE reaches maximum power threshold. Note that the measurement need not be done continuously,
provided that interruptions are whole numbers of frames, and TPC commands of 0dB are sent during the
interruption.

1.6 Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode
according to the test configuration, to verify the UE relative power control meet test requirementsin
6.3.4.3.5. EIRP test procedure is defined in Annex K.1.3. EIRP is calculated considering both polarizations,
theta and phi. Measurement of the power is not required in sub-frame after the mean power has exceeded the
maximum power threshold. For power transients between sub-frames, transient periods of 40us between sub-
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frames are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the
sub-frames are excluded.

1.7 Repeat the subtest different pattern B, C to move the RB allocation change at different points in the pattern as
described in Table 6.3.4.3.5-1 to force different UE power steps at various points in the power range.

1.8 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1
[10] clause 4.9.3.

2. Sub test: ramping down pattern

2.1 SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for
C_RNTI to schedule the UL RMC according to Table 6.3.4.3.4.1-1. Since the UE has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.2 Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (Note 1) for the UE Tx beam selection to compl ete.

2.3 Send the appropriate TPC commands in the uplink scheduling information to UE until the UE EIRP
measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink
power control window size) dB of the target power level Pumax, Where:

- Pumax isthe maximum output power according to Table 6.2.1.1.3.3-2.

- MU isthetest system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier
frequency f and the channel bandwidth BW.

- Uplink power control window size = 1dB (UE power step size) + 1dB (UE power step tolerance) = 2dB,
where, the UE power step tolerance is specified in TS 38.101-2 [3], Table 6.3.4.3-2 and is 1dB for 1dB
power step size.

Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

2.4 SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

2.5. Schedule the UE's PUSCH data transmission as described in Figure 6.3.4.3.4.2-2 (TDD) pattern A: Uplink
RB allocation as defined in table 6.3.4.3.5-1. On the PDCCH format 0_1 for the scheduling of the PUSCH
the SSwill transmit -1dB TPC commands over a sequence of 75 (notel) active uplink sub-frames to ensure
that the UE reaches minimum power threshold. Note that the measurement need not be done continuously,
provided that interruptions are whole numbers of frames, and TPC commands of 0dB are sent during the
interruption.

2.6. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode
according to the test configuration, to verify the UE relative power control meet test requirementsin
6.3.4.3.5. EIRP test procedure is defined in Annex K.1.3. EIRP is calculated considering both polarizations,
theta and phi. Measurement of the power is not required in sub-frame after the mean power has exceeded the
maximum power threshold. For power transients between sub-frame, transient periods of 40us between sub-
frame are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the
sub-frame are excluded.

2.7. Repeat the subtest different pattern B, C to move the RB allocation change at different pointsin the pattern
as described in Table 6.3.4.3.5-2/6.3.4.3.5-4/ 6.3.4.3.5-6 to force different UE power steps at various points
in the power range.

2.8 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1
[10] clause 4.9.3.

3. Sub test: alternating pattern

3.1 SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for
C_RNTI to schedule the UL RMC according to Table 6.3.4.3.4.1-1. Since the UE has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Theinitia uplink RB
allocation is defined as the smaller uplink RB allocation val ue specified in table 6.3.4.3.4.1-1. The power
level and RB allocation are reset for each sub-test.
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3.2 Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

3.3 Send the appropriate TPC commands in the uplink scheduling information to UE until the UE EIRP
measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink
power control window size) dB of the target power level 0 dBm, where:

- MU isthetest system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier
frequency f and the channel bandwidth BW.

- Uplink power control window size = 1dB (UE power step size) + 5dB (UE power step tolerance) = 6dB,
where, the UE power step tolerance is specified in TS 38.101-2 [3], Table 6.3.4.3-1 and is 5dB for 1dB
power step size.

Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

3.4 SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

3.5. Schedule the UE's PUSCH data transmission as described in Figure 6.3.5.2.4.2-3 for 5 frames with an uplink
RB allocation aternating pattern as defined in table 6.3.4.3.5-3 while transmitting 0dB TPC command for
PUSCH viathe PDCCH.

3.6. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode
according to the test configuration, to verify the UE relative power control meet test requirementsin
6.3.4.3.5. EIRP test procedure is defined in Annex K.1.3. EIRP is calculated considering both polarizations,
theta and phi. Measurement of the power is not required in sub-frame after the mean power has exceeded the
maximum power threshold. For power transients between sub-frames, transient periods of 40us between sub-
frames are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the
sub-frame are excluded.

3.7 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1
[10] clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

NOTE 2: These numbers of TPC commands are given as examples. The actual number of TPC commands
transmitted in these steps shall be enough to ensure that the UE reaches the relevant maximum or
minimum power threshold in each step, as shown in figure 6.3.4.3.4.2-1 thru 6.3.4.3.4.2-3.

6.3.4.3.4.3 Message contents
M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.3.4.3.5 Test requirement

Each UE power step measured in the test procedure 6.3.4.3.4.2 should satisfy the test requirements specified in Table
6.3.4.3.5-1thru 6.3.4.3.5-3.

For atest pattern that is either a monotonically increasing or monotonically decreasing power sweep over the range
specified for Tables 6.3.4.3.3-1and 6.3.4.3.3-2, 3 exceptions are alowed for each of the test patterns. For these
exceptions, the power tolerance limit isamaximum of + (11.0 + TT) dB. If there is an exception in the power step
caused by the RB change for all test patterns (A, B, C) then fail the UE.
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Table 6.3.4.3.5-1: Test Requirements Relative Power Tolerance for Transmission, channel BW
100MHz, SCS 60kHz, ramp up sub-test
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Sub- | Applicable Uplink RB TPC Expected
test sub- allocation command power Power step size PUSCH
ID frames step size range (Up)
(Up)
AP [dB] AP [dB] [dB]
Sub- 105RBs TPC=+1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
1 RB change | 105RBs to 128 | TPC=+1dB 1.86 +/- (5.0 + TT) (NOTE 1)
RBs 1.86 AP <2dB 1.86 +/- (3.0 + TT) (NOTE 2)
Sub- Fixed =128 TPC=+1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 90RBs TPC=+1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
2 RB change | 90RBsto 128 | TPC=+1dB 2.53 +/- (6.0 + TT) (NOTE 1)
RBs 2.53 2dB < AP < 3dB 2.53 +/- (4.0 + TT) (NOTE 2)
Sub- Fixed = 128 TPC=+1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 79RBs TPC=+1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
3 RB change | 79RBsto 128 | TPC=+1dB 3,10 +/- (7.0 + TT) (NOTE 1)
RBs 3.10 3dB < AP < 4dB 3.10 +/- (5.0 + TT) (NOTE 2)
Sub- Fixed = TPC=+1dB
frames 128RBs
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 32RBs TPC=+1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
4 RB change | 32RBsto 128 | TPC=+1dB 7.02 +/- (8.0 + TT) (NOTE 1)
RBs 702 | 4dB<AP<10dB | 75 4/ (6.0 + TT) (NOTE 2)
Sub- Fixed = 128 TPC=+1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 7RBs TPC=+1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
5 RB change | 7RBs to 128 TPC=+1dB 13.62 +/- (10.0 + TT) (NOTE 1)
RBs 13.62 | 10dB<AP<15dB | 1565 4/ (8.0 + TT) (NOTE 2)
Sub- Fixed = TPC=+1dB
frames 128RBs
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 1RB TPC=+1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
6 RB change | 1RB to 128 TPC=+1dB 22.07 +/- (11.0 + TT) (NOTE 1)
RBs 22.07 15dB < AP 22.07 +/- (9.0 + TT) (NOTE 2)
Sub- Fixed =128 TPC=+1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
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NOTE 1: Applicable if Pint = P = Pmin.
NOTE 2: Applicable if PUMAX = P > Pint.
NOTE 3: Applicable if PUMAX = P = Pmin. Pmin as defined in sub-clause 6.3.1.
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Table 6.3.4.3.5-2: Test Requirements Relative Power Tolerance for Transmission, channel BW
100MHz, SCS 60kHz, ramp down sub-test
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Sub- | Applicable Uplink RB TPC Expected
test sub- allocation command power Power step size PUSCH
ID frames step size range (Down)
(Down)
AP [dB] AP [dB] [dB]
Sub- 128RBs TPC=-1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
1 RB change | 128RBs to 105 | TPC=-1dB 1.86 +/- (5.0 + TT) (NOTE 1)
RBs 1.86 AP <2dB 1.86 +/- (3.0 + TT) (NOTE 2)
Sub- Fixed = 105 TPC=-1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 128RBs TPC=-1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
2 RB change | 128RBsto 90 | TPC=-1dB 2.53 +/- (6.0 + TT) (NOTE 1)
RBs 2.53 2dB < AP < 3dB 2.53 +/- (4.0 + TT) (NOTE 2)
Sub- Fixed = 90 TPC=-1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 128RBs TPC=-1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
3 RB change | 128RBsto 79 | TPC=-1dB 3,10 +/- (7.0 + TT) (NOTE 1)
RBs 3.10 3dB < AP < 4dB 3.10 +/- (5.0 + TT) (NOTE 2)
Sub- Fixed = 79RBs | TPC=-1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 128RBs TPC=-1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
4 RB change | 128RBsto 32 | TPC=-1dB 7.02 +/- (8.0 + TT) (NOTE 1)
RBs 702 | 4dB<AP<10dB | 75 4/ (6.0 + TT) (NOTE 2)
Sub- Fixed = 32 TPC=-1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 128RBs TPC=-1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
5 RB change | 128RBs to 7 TPC=-1dB 13.62 +/- (10.0 + TT) (NOTE 1)
RBs 13.62 | 10dB<AP<15dB | 1565 4/ (8.0 + TT) (NOTE 2)
Sub- Fixed = 7RBs TPC=-1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
Sub- 128RB TPC=-1dB
frames
before RB 1 AP <1dB 1+-(1.0+TT)
change
6 RB change | 128RB to 1 TPC=-1dB 22.07 +/- (11.0 + TT) (NOTE 1)
RBs 22.07 15dB < AP 22.07 +/- (9.0 + TT) (NOTE 2)
Sub- Fixed = 1 TPC=-1dB
frames
after RB 1 AP <1dB 1+-(1.0+TT)
change
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NOTE 1: Applicable if Pint = P = Pmin.
NOTE 2: Applicable if PUMAX = P > Pint.
NOTE 3: Applicable if PUMAX = P = Pmin. Pmin as defined in sub-clause 6.3.1.

Table 6.3.4.3.5-3: Test Requirements Relative Power Tolerance for Transmission, channel BW
100MHz, SCS 60kHz, alternating sub-test

Sub- Uplink RB TPC Expected
test allocation command power Power step size
: PUSCH
ID step size range (Up/Down)
(Up/Down)
AP [dB] AP [dB] [dB]
1 Alternating 105 | TPC=0dB 0.86 +/- (5.0 + TT) (NOTE 1)
and 128 0.86 AP <2dB 0.86 +/- (3.0 + TT) (NOTE 2)
2 Alternating 79 TPC=0dB 2.10 +/- (6.0 + TT) (NOTE 1)
and 128 2.10 2dB < AP < 3dB 210 +/- (4.0 + TT) (NOTE 2)
3 Alternating 64 TPC=0dB 3.01 +/- (7.0 + TT) (NOTE 1)
and 128 3.01 3dB=AP<4dB | 301 4/ (5.0 + TT) (NOTE 2)
4 Alternating 32 TPC=0dB 6.02 +/- (8.0 + TT) (NOTE 1)
and 128 6.02 4dB<AP<10dB | ¢35 4/ (6.0 + TT) (NOTE 2)
5 Alternating 7 TPC=0dB 12.62 +/- (10.0 + TT) (NOTE 1)
and 128 12.62 | 10dB=<AP <15dB | "1) 55 4/ (5.0 + TT) (NOTE 2)
6 Alternating 1 TPC=0dB 21.07 +/- (1.0 + TT) (NOTE 1)
and 128 21.07 15dB < AP 21.07 +/- (9.0 + TT) (NOTE 2)
NOTE 1: Applicable if Pint = P = Pmin.
NOTE 2: Applicable if PUMAX = P > Pint.
NOTE 3: Applicable if PUMAX = P = Pmin. Pmin as defined in sub-clause 6.3.1.

6.3.4.4 Aggregate power tolerance
Editor’s Note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerances are FFS.
- UE transmitted power for power class 1, 2 and 4 is FFS.

- Power window is FFS.

6.3.4.4.1 Test purpose

To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21msin
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.

6.3.4.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.3.4.4.3 Minimum conformance requirements

The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms)
non-contiguous transmissions within 21msin response to 0 dB TPC commands with respect to the first UE transmission
and all other power control parameters as specified in 38.213 kept constant.

The minimum requirements specified in Table 6.3.4.4.3-1 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 P as defined in
sub-clause 6.3.4.2. The minimum requirements specified in Table 6.3.4.4.3-2 apply when the power of the target and
reference sub-frames are within the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the maximum
output power as specified in sub-clause 6.2.1.
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Table 6.3.4.4.3-1: Aggregate power tolerance, Pint 2 P 2 Ppin

TPC command UL channel Aggregate power tolerance
within 21ms
0dB PUCCH +55dB
0dB PUSCH +5.5dB

Table 6.3.4.4.3-2: Aggregate power tolerance, Pmax 2 P 2 Pint

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

The normative reference for this requirement is TS 38.101-2 [ 3] clause 6.3.4.4

6.3.4.4.4 Test description

6.3.4.4.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
table 6.3.4.4.4.1-1 and table 6.3.4.4.4.1-2. The details of the uplink reference measurement channels (RMCs) are
specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.4.4.4.1-1: Test Configuration Table: PUCCH subtest

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Mid range

subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508-1

[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 Lowest and Highest
Test Parameters for Channel Bandwidths

Lowest, Mid and Highest

Test ID Downlink Configuration Uplink Configuration
N/A for aggregate power tolerance PUCCH format = Format 1
1 testcase Length in OFDM symbols = 14

Table 6.3.4.4.4.1-2: Test Configuration Table: PUSCH subtest

Initial Conditions

Test Environment as specified in TS 38.508-1 Normal
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Mid range

[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest and Highest
Test Parameters for Channel Bandwidths

Lowest, Mid and Highest

Test ID Downlink Configuration Uplink Configuration
N/A for aggregate power Modulation RB allocation (NOTE 1)
1 tolerance testcase DFT-s-OFDM QPSK Quter_Full

6.1-2 for PC1.

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
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1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

3. Downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement Channel is set according to Table 6.3.4.4.4.1-1 (for PUCCH subtest) and Table
6.3.4.2.4.1-2 (for PUSCH subtest).

5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.2.4.3.

6.3.4.4.4.2 Test procedure

The procedure is separated in two subtests to verify PUCCH and PUSCH aggregate power control tolerance
respectively. The uplink transmission patterns are described in figure 6.3.4.4.4.2- 1.

A A
E TDD SCS 60kHz test patterns E TDD SCS 120kHz test patterns
w W
e e
r r
36,37, 36,37, - 72,73, 72,73, -
38,39 38,39 7475, 74,75,
slot# 76.77. 76.77.
78.79 78.79
slot#

Figure 6.3.4.4.4.2-1: Test uplink transmission

1. PUCCH subtest:
1.1. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.

1.2. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

1.3. The SS transmits PDSCH viaPDCCH DCI format 0_1 for C_RNTI to transmit the DL RMC according to Table
6.3.4.4.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will
make the UE send uplink ACK/NACK using PUCCH. Send uplink power control commands for PUCCH to the
UE using 1dB power step size to ensure that the UE output power measured by the test system is within Py of
the target power level specified in Table 6.3.4.4.4.2-1 according to the power class with power ID = 1. Ry isthe
power window according to Table 6.3.4.4.4.2-2 for the carrier frequency f and the channel bandwidth BW.

1.4. Every 10 sub-frames (10ms) transmit to the UE downlink PDSCH MAC padding bits aswell as0 dB TPC
command for PUCCH viathe PDCCH to make the UE transmit ACK/NACK on the PUCCH for 1 sub-frame
(1ms). The downlink transmission is scheduled in the appropriate slots to make the UE transmit PUCCH as
described in figure 6.3.4.4.4.2-1.

1.5. Measure the UE EIRP of 3 consecutive PUCCH transmissions in the Tx beam peak direction of in the
measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 to verify the UE transmitted PUCCH
power is maintained within 21ms. EIRP test procedure is defined in Annex K. EIRP is calculated considering
both polarizations, theta and phi. For TDD slots with transient periods are not under test.

1.6. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.
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1.7. Repeat test steps 1.2 to 1.6 for measurement for power ID = 2 in Table 6.3.4.4.4.2-1.
2. PUSCH subtest:
2.1. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.

2.2. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

2.3. The SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNT]I to schedule the PUSCH.
Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL
RMC. Send uplink power control commands for PUSCH to the UE using 1dB power step size to ensure that the
UE output power measured by the test system is within Py of the target power level specified in Table
6.3.4.4.4.2-1 according to the power class with power ID = 1. Py is the power window according to Table
6.3.4.4.4.2-2 for the carrier frequency f and the channel bandwidth BW.

2.4. Every 10 sub-frames (10ms) schedule the UE's PUSCH data transmission for 1 sub-frame (1ms)and transmit O
dB TPC command for PUSCH viathe PDCCH to make the UE transmit PUSCH. The uplink transmission
patterns are described in figure 6.3.4.4.4.2-1.

2.5. Measure the UE EIRP of 3 consecutive PUSCH transmissions in the Tx beam peak direction of in the
measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 to verify the UE transmitted PUSCH
power is maintained within 21ms. EIRP test procedure is defined in Annex K. EIRP is calculated considering
both polarizations, theta and phi. For TDD slots with transient periods are not under test.

2.6. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

2.7. Repeat test steps 2.2 to 2.6 for measurement for power ID = 2 in Table 6.3.4.4.4.2-1.

Table 6.3.4.4.4.2-1: Parameters for Aggregate power tolerance

Power ID Unit power class 1 power class 2 power class 3 power class 4
1 dBm TBD TBD 0 TBD
2 dBm TBD TBD 15 TBD

Table 6.3.4.4.4.2-2: Power Window (dB) for Aggregate Power tolerance for PUSCH and PUCCH
FFS

6.3.4.44.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.3.4.45 Test requirement

The requirement for the power measurements made in step (1.5) and (2.5) of the test procedure shall not exceed the
values specified in Table 6.3.4.4.5-1 and Table 6.3.4.4.5-2. The power measurement period shall be 1 sub-frame (1ms).

Table 6.3.4.4.5-1: Power control tolerance (Pint 2 P 2 Ppin)

TPC command UL channel Test requirement measured power
0dB PUCCH Given 3 power measurements in the pattern, the 2", and
later measurements shall be within £ 5.5+TTdB of the 1%
measurement.
0dB PUSCH Given 3 power measurements in the pattern, the 2", and
later measurements shall be within £ 5.5+TTdB of the 1%
measurement.
Note 1:  TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in
Table 6.3.4.4.5-3.
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Table 6.3.4.4.5-2: Power control tolerance (Pmax2 P > Pint)

TPC command UL channel Test requirement measured power
0dB PUCCH Given 3 power measurements in the pattern, the 2", and
later measurements shall be within £ 3.5+TTdB of the 1%
measurement.
0dB PUSCH Given 3 power measurements in the pattern, the 2", and
later measurements shall be within + 3.5+TTdB of the 1%
measurement.
Note 1:  TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in
Table 6.3.4.4.5-4.

Table 6.3.4.4.5-3: Test Tolerance (Pint 2 P 2 Pmin)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

FFS

FFS

Table 6.3.4.4.5-4: Test Tolerance (Pmax2 P > Pint)

Test Metric

FR2a

FR2b

IFF (Quiet Zone size < 30 cm)

FFS

FFS

6.3A  Output power dynamics for CA

6.3A.1 Minimum output power for CA

FFS

6.3A.1.0

Minimum conformance requirements

For intra-band contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the
transmit power of the UE per component carrier, i.e., EIRP in the channel bandwidth of each component carrier for all
transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum

value.

The minimum output power is defined as the mean power in at least one subframe (1ms).

The minimum output power shall not exceed the values specified in Table 6.3A.1.0-1 and 6.3.A.1.0-2 for each
operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX

beam peak direction, Meas=Link

angle).

Table 6.3A.1.0-1: Minimum output power for CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 4 47.58
100 4 95.16
200 4 190.20
400 4 380.28
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Table 6.3A.1.0-2: Minimum output power for CA for power class 2, 3and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13 47.58
100 -13 95.16
200 -13 190.20
400 -13 380.28
NOTE 1: n260 is not applied for power class 2.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.3A.1.

6.3A.1.1 Minimum output power for CA (2UL CA)
Editor’s Note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerances are FFS.
- Thetestability of thistest case is pending further analysis on relaxation of the requirement.
- Thetest configuration would be revisited when testability issue is concluded.
- Applicability of UBF of single UL isFFS
- Applicability of Beam peak of single UL is FFS

6.3A.1.1.1 Test purpose

To verify the UE's ability to transmit with a broadband output power bel ow the value specified in the test requirement
when the power on each component carrier is set to a minimum value.

6.3A.1.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that support intra-band contiguous 2UL CA.

6.3A.1.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.1.4 Test description

6.3A.1.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR CA configuration specified in clause 5.5A.1-1. All of these configurations shall be tested
with applicable test parameters for each CA configuration, and are shown in table 6.3A.1.1.4.1-1. The details of the
uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH
before measurement are specified in Annex C.2.
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Table 6.3A.1.1.4.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.

Test CC combination setting as specified in subclause | Lowest aggregated BW of the CA configuration
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Highest aggregated BW of the CA configuration
Configuration across bandwidth combination sets
supported by the UE.

Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Test CcC ChBw(MHz) Test DL RB UL Modulation | UL RB allocation
ID frequency allocation
PCC DFT;P'gEDM Outer_Full
1 Default Default N/A
scc DFT-s-OFDM Outer_Full
QPSK -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

The UL Reference Measurement Channel is set according to Table 6.3A.1.1.4.1-1.
Propagation conditions are set according to Annex B.O.

Ensure the UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.3A.1.1.4.3.

6.3A.1.1.4.2 Test procedure

1
2.

Configure SCC according to Annex C.0, C.1, C.3.0 for all downlink physical channels.

The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause
6.3A.1.1.4.3

SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [TBD], clauses 5.9, 6.1.3.10). Wait for at
least 2 seconds (Refer TS 38.133[25], clause 9.2).

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ RNTI to
schedule the UL RMC according to Table 6.3A.1.1.4.1-1 on both PCC and SCC. Since the UE has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (Note 1) for the UE Tx beam selection to compl ete.

Send continuously uplink power control "down" commands in every uplink scheduling information to the UE;
alow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its
minimum output power. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection
to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.
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8. Measure UE EIRP of each component carrier in the Tx beam peak direction in the measurement bandwidth
specified in Table 6.3A.1.1.5-1 for the specific channel bandwidth under test. EIRP test procedure is defined in
Annex K. The measuring duration is at least one active uplink subframe. EIRP is calculated considering both
polarizations, theta and phi. For TDD dots with transient periods are not under test.

9. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

NOTE 1: The BEAM_SELEECT_WAIT_TIME default value is defined in Annex K.1.1.

6.3A.1.1.4.3

Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.

Table 6.3A.1.1.4.3-1: PUSCH-Config

| Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED

6.3A.1.1.5

Test requirement

For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.1.5-1 and

6.3A.1.1.5-2.

Table 6.3A.1.1.5-1: Minimum output power for 2UL CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 A4+TT 47.58
100 A+TT 95.16
200 A+TT 190.20
400 A+TT 380.28

Table 6.3A.1.1.5-2: Minimum output power for 2UL CA for power class 2, 3 and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 S13+TT 47.58
100 -134TT 95.16
200 -13+TT 190.20
400 -13+TT 380.28

NOTE 1: n260 is not applied for power class 2.

Table 6.3A.1.1.5-3: Test Tolerance for Minimum output power for 2UL CA for Power class 1

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

Table 6.3A.1.1.5-4: Test Tolerance for Minimum output power for 2UL CA for Power class 2, 3and 4

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

FFS

FFS

6.3A.1.2

Minimum output power for CA (3UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.
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The testability of thistest case is pending further analysis on relaxation of the requirement.

The test configuration would be revisited when testability issue is concluded.

Applicability of UBF of single UL is FFS
Applicability of Beam peak of single UL is FFS

Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power on each component carrier is set to a minimum value.

6.3A.1.2.2

Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 3UL CA.

6.3A.1.2.3

Minimum conformance requirement

S

The minimum conformance reguirements are defined in clause 6.3A.1.0.

6.3A.1.2.4

Test description

Same asin clause 6.3A.1.1.4 with following exceptions:

Instead of Table 6.3A.1.1.4.1-1 > use Table 6.3A.1.2.4.1-1.

Instead of clause 6.3A.1.1.4.3 > use clause 6.3A.1.2.4.3.

Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2 > use Table 6.3A.1.2.5-1 and 6.3A.1.2.5-2.

Table 6.3A.1.2.4.1-1: Test Config

uration Table for 3UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Test Test DL RB . .
D CcC ChBw(MHz) frequency allocation UL Modulation | UL RB allocation
DFT-s-OFDM
PCC OPSK Outer_Full
DFT-s-OFDM
1 SCC1 Default Default N/A QPSK Outer_Full
DFT-s-OFDM
SCC2 QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.1.2.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
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| Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED

6.3A.1.2.5

Test requirement

For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.2.5-1 and

6.3A.1.2.5-2.

Table 6.3A.1.2.5-1: Minimum output power for 3UL CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 4+TT 47.58
100 44TT 95.16
200 44TT 190.20
400 44TT 380.28

Table 6.3A.1.2.5-2;: Minimum output power for 3UL CA for power class 2, 3 and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13+TT 47.58
100 -13+TT 95.16
200 -13+TT 190.20
400 -13+TT 380.28

NOTE 1: n260 is not

applied for power class 2.

Table 6.3A.1.2.5-3: Test Tolerance for Minimum output power for 3UL CA for Power class 1

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

FFS

FFS

Table 6.3A.1.2.5-4: Test Tolerance for Minimum output power for 3UL CA for Power class 2, 3and 4

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

FFS

FFS

6.3A.1.3

Minimum output power for CA (4UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.

- Thetestability of thistest case is pending further analysis on relaxation of the requirement.

- Thetest configuration would be revisited when testability issue is concluded.

- Applicability of UBF of single UL is FFS

- Applicability of Beam peak of single UL is FFS

6.3A.1.3.1

Test purpose

To verify the UE's ability to transmit with a broadband output power bel ow the value specified in the test requirement
when the power on each component carrier is set to a minimum value.
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Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 4UL CA.

6.3A.1.3.3

Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.3A.1.0.

6.3A.1.34 Test description

Same asin clause 6.3A.1.1.4 with following exceptions:

- Instead of Table 6.3A.1.1.4.1-1 = use Table 6.3A.1.3.4.1-1.

- Instead of clause 6.3A.1.1.4.3 2 use clause 6.3A.1.3.4.3.

- Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2 - use Table 6.3A.1.3.5-1 and 6.3A.1.3.5-2.

Table 6.3A.1.3.4.1-1: Test Configuration Table for 3UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth

frequencies according to Table 6.1-2.

classes, and PCC and SCCs are mapped onto physical

Low and High range

5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Test CC combination setting as specified in subclause

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Test DL RB . .
D CcC ChBw(MHz) Test frequency allocation UL Modulation | UL RB allocation
DFT-s-OFDM
PCC OPSK Outer_Full
scci DFTéSF;gEDM outer_Full
1 Default Default N/A
sce2 DFT-s-OFDM Outer_Ful
QPSK -
DFT-s-OFDM
SCC3 QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.1.3.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.

Table 6.3A.1.3.4.3-1: PUSCH-Config

| Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED

6.3A.1.3.5 Test requirement

For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.3.5-1 and

6.3A.1.3.5-2.
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Table 6.3A.1.3.5-1: Minimum output power for 3UL CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 4+TT 47.58
100 44TT 95.16
200 44TT 190.20
400 44TT 380.28

Table 6.3A.1.3.5-2;: Minimum output power for 3UL CA for power class 2, 3 and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 S13+TT 47.58
100 -13+TT 95.16
200 -13+TT 190.20
400 -13+TT 380.28
NOTE 1: n260 is not applied for power class 2.

Table 6.3A.1.3.5-3: Test Tolerance for Minimum output power for 4UL CA for Power class 1

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

FFS

FFS

Table 6.3A.1.3.5-4: Test Tolerance for Minimum output power for 4UL CA for Power class 2, 3 and 4

Test Metric

FR2a

FR2b

Quiet Zone size <30 cm

FFS

FFS

6.3A.1.4 Minimum output power for CA (5UL CA)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.

The testability of thistest case is pending further analysis on relaxation of the requirement.
- Thetest configuration would be revisited when testability issue is concluded.

- Applicability of UBF of single UL is FFS

- Applicability of Beam peak of single UL is FFS

6.3A.1.4.1 Test purpose

To verify the UE's ability to transmit with a broadband output power bel ow the value specified in the test requirement
when the power on each component carrier is set to a minimum value.

6.3A.1.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 5UL CA.

6.3A.1.4.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.1.0.

6.3A.1.4.4 Test description

Same asin clause 6.3A.1.1.4 with following exceptions:
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- Instead of Table 6.3A.1.1.4.1-1 = use Table 6.3A.1.4.4.1-1.
- Instead of clause 6.3A.1.1.4.3 2 use clause 6.3A.1.4.4.3.

- Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2 > use Table 6.3A.1.4.5-1 and 6.3A.1.4.5-2.

Table 6.3A.1.4.4.1-1: Test Configuration Table for 5SUL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Test CC combination setting as specified in subclause Lowest aggregated BW of the CA configuration
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Highest aggregated BW of the CA configuration
Configuration across bandwidth combination sets
supported by the UE.

Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Test DL RB . .
D CcC ChBw(MHz) Test frequency allocation UL Modulation | UL RB allocation
DFT-s-OFDM
PCC OPSK Outer_Full
DFT-s-OFDM
SCC1 OPSK Outer_Full
DFT-s-OFDM
1 SCC2 Default Default N/A QPSK Outer_Full
DFT-s-OFDM
SCC3 OPSK Outer_Full
DFT-s-OFDM
SCC4 QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.1.4.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.

Table 6.3A.1.4.4.3-1: PUSCH-Config

| Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED

6.3A.1.4.5 Test requirement

For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.4.5-1 and
6.3A.1.4.5-2.

Table 6.3A.1.4.5-1: Minimum output power for 5UL CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 A4+TT 47.58
100 4+TT 95.16
200 4+TT 190.20
400 4+TT 380.28
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Table 6.3A.1.4.5-2: Minimum output power for 5UL CA for power class 2, 3 and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13+TT 47.58
100 -134TT 95.16
200 -134TT 190.20
400 -13+TT 380.28

NOTE 1: n260 is not

applied for power class 2.

Table 6.3A.1.4.5-3: Test Tolerance for Minimum output power for 5UL CA for Power class 1

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

Table 6.3A.1.4.5-4: Test Tolerance for Minimum output power for 5UL CA for Power class 2, 3and 4

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

6.3A.1.5

Minimum output power for CA (6UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.

- Thetestability of thistest case is pending further analysis on relaxation of the requirement.

- Thetest configuration would be revisited when testability issue is concluded.

- Applicability of UBF of single UL isFFS

- Applicability of Beam peak of single UL is FFS

6.3A.1.5.1

Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power on each component carrier is set to a minimum value.

6.3A.1.5.2

Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 6UL CA.

6.3A.1.5.3

Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.1.0.

6.3A.1.5.4

Same asin clause 6.3A.1.1.4 with following exceptions:

Test description

- Instead of Table 6.3A.1.1.4.1-1 - use Table 6.3A.1.5.4.1-1.

- Instead of clause 6.3A.1.1.4.3 2 use clause 6.3A.1.5.4.3.

- Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2 - use Table 6.3A.1.5.5-1 and 6.3A.1.5.5-2.
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Table 6.3A.1.5.4.1-1: Test Configuration Table for 6UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Test CC ChBw(MHz) Test frequency DL RB UL Modulation | UL RB allocation
ID allocation
DFT-s-OFDM
PCC QPSK Outer_Full
DFT-s-OFDM
SCC1 OPSK Outer_Full
sce2 DFTéSF;gEDM outer_Full
1 Default Default N/A DFT-s-OFDM
SCC3 QPSK Outer_Full
DFT-s-OFDM
SCC4 OPSK Outer_Full
DFT-s-OFDM
SCC5 QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.1.54.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.

Table 6.3A.1.5.4.3-1: PUSCH-Config

| Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED

6.3A.1.5.5 Test requirement

For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.5.5-1 and
6.3A.1.5.5-2.

Table 6.3A.1.5.5-1: Minimum output power for 6UL CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 A+TT 47.58
100 A+TT 95.16
200 A+TT 190.20
400 A+TT 380.28
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Table 6.3A.1.5.5-2: Minimum output power for 6UL CA for power class 2, 3 and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13+TT 47.58
100 -134TT 95.16
200 -134TT 190.20
400 -13+TT 380.28

NOTE 1: n260 is not

applied for power class 2.

Table 6.3A.1.5.5-3: Test Tolerance for Minimum output power for 6UL CA for Power class 1

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

Table 6.3A.1.5.5-4: Test Tolerance for Minimum output power for 6UL CA for Power class 2, 3and 4

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

6.3A.1.6

Minimum output power for CA (7UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.

- Thetestability of thistest case is pending further analysis on relaxation of the requirement.

- Thetest configuration would be revisited when testability issue is concluded.

- Applicability of UBF of single UL isFFS

- Applicability of Beam peak of single UL is FFS

6.3A.1.6.1

Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power on each component carrier is set to a minimum value.

6.3A.1.6.2

Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 7UL CA.

6.3A.1.6.3

Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.1.0.

6.3A.1.6.4

Same asin clause 6.3A.1.1.4 with following exceptions:

Test description

- Instead of Table 6.3A.1.1.4.1-1 - use Table 6.3A.1.6.4.1-1.

- Instead of clause 6.3A.1.1.4.3 2 use clause 6.3A.1.6.4.3.

- Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2 - use Table 6.3A.1.6.5-1 and 6.3A.1.6.5-2.

ETSI




3GPP TS 38.521-2 version 16.6.0 Release 16

196

ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.3A.1.6.4.1-1: Test Configuration Table for 7UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Test CC ChBw(MHz) Test frequency DL RB UL Modulation | UL RB allocation
ID allocation
DFT-s-OFDM
PCC QPSK Outer_Full
DFT-s-OFDM
SCC1 OPSK Outer_Full
DFT-s-OFDM
SCC2 OPSK Outer_Full
DFT-s-OFDM
1 SCC3 Default Default N/A QPSK Outer_Full
DFT-s-OFDM
SCC4 OPSK Outer_Full
DFT-s-OFDM
SCC5 OPSK Outer_Full
DFT-s-OFDM
SCC6 QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.1.6.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.

Table 6.3A.1.6.4.3-1: PUSCH-Config

| Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED

6.3A.1.6.5

Test requirement

For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.6.5-1 and

6.3A.1.6.5-2.

Table 6.3A.1.6.5-1: Minimum output power for 7UL CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 4+TT 47.58
100 4+TT 95.16
200 4+TT 190.20
400 4+TT 380.28
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Table 6.3A.1.6.5-2: Minimum output power for 7UL CA for power class 2, 3 and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13+TT 47.58
100 -134TT 95.16
200 -134TT 190.20
400 -13+TT 380.28

NOTE 1: n260 is not

applied for power class 2.

Table 6.3A.1.6.5-3: Test Tolerance for Minimum output power for 7UL CA for Power class 1

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

Table 6.3A.1.6.5-4: Test Tolerance for Minimum output power for 7UL CA for Power class 2, 3and 4

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

6.3A.1.7

Minimum output power for CA (8UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.

- Thetestability of thistest case is pending further analysis on relaxation of the requirement.

- Thetest configuration would be revisited when testability issue is concluded.

- Applicability of UBF of single UL isFFS

- Applicability of Beam peak of single UL is FFS

6.3A.1.7.1

Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power on each component carrier is set to a minimum value.

6.3A.1.7.2

Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 8UL CA.

6.3A.1.7.3

Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.1.0.

6.3A.1.7.4

Same asin clause 6.3A.1.1.4 with following exceptions:

Test description

- Instead of Table 6.3A.1.1.4.1-1 - use Table 6.3A.1.7.4.1-1.

- Instead of clause 6.3A.1.1.4.3 2 use clause 6.3A.1.7.4.3.

- Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2 - use Table 6.3A.1.7.5-1 and 6.3A.1.7.5-2.
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Table 6.3A.1.7.4.1-1: Test Configuration Table for 8UL CA

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.
Test CC combination setting as specified in subclause Lowest aggregated BW of the CA configuration
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Highest aggregated BW of the CA configuration
Configuration across bandwidth combination sets
supported by the UE.
Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Test CC ChBw(MHz) Test frequency DL RB UL Modulation | UL RB allocation
ID allocation
DFT-s-OFDM
PCC QPSK Outer_Full
DFT-s-OFDM
SCC1 OPSK Outer_Full
DFT-s-OFDM
SCC2 OPSK Outer_Full
sccs DFTéSF;gEDM outer_Full
1 Default Default N/A
scca DFT-s-OFDM Outer_Ful
QPSK -
DFT-s-OFDM
SCC5 OPSK Outer_Full
DFT-s-OFDM
SCC6 QPSK Outer_Full
DFT-s-OFDM
SCC7 QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.1.7.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.

Table 6.3A.1.7.4.3-1: PUSCH-Config

| Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED

6.3A.1.7.5 Test requirement

For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.7.5-1 and
6.3A.1.7.5-2.

Table 6.3A.1.7.5-1: Minimum output power for 8UL CA for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 4+TT 47.58
100 44TT 95.16
200 44TT 190.20
400 4+TT 380.28
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Table 6.3A.1.7.5-2;: Minimum output power for 8UL CA for power class 2, 3 and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13+TT 47.58
100 -134TT 95.16
200 -134TT 190.20
400 -13+TT 380.28
NOTE 1: n260 is not applied for power class 2.

Table 6.3A.1.7.5-3: Test Tolerance for Minimum output power for 8UL CA for Power class 1

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

Table 6.3A.1.7.5-4: Test Tolerance for Minimum output power for 8UL CA for Power class 2, 3and 4

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

6.3A.2 Transmit OFF power for CA

6.3A.2.0 Minimum conformance requirements

For intra-band contiguous carrier aggregation, the transmit OFF power is defined as the TRP in the channel bandwidth
per component carrier 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 a sub-frame. During DTX and measurements gaps, the
transmitter is not considered OFF.

The transmit OFF power shall not exceed the values specified in Table 6.3A.2.0-1 for each operating band supported.

Table 6.3A.2.0-1: Transmit OFF power for CA

Operating band Channel bandwidth / Transmit OFF power (dBm) / measurement
bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257, n258, n260, n261 -35 -35 -35 -35
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz

6.3A.2.1 Transmit OFF power for CA (2UL CA)
Editor’ s note: The following aspects are either missing or not yet determined:

- For PC3, the testability of this test case is pending further analysis on relaxation of the requirement for other
than Band n257.

- For PC3, Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated
BW > 400MHz isTBD.

- Measurement Uncertainties, Test Tolerances and testability limit analysisis TBD for PC1/2/4.

6.3A.2.1.1 Test purpose

To verify that the UE transmit OFF power islower than the value specified in the test requirement.

6.3A.2.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.
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6.3A.2.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.2.0.
6.3A.2.1.4 Test description

6.3A.2.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.5A. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.3A.2.1.4.1-1. The details of the uplink
reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.3A.2.1.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508- | Highest aggregated BW of the CA configuration
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Modulation RB allocation Modulation RB allocation
1 N/A 0 N/A 0

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.3A.2.1.4.1-1.
5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.3A.2.1.4.3

6.3A.2.1.4.2 Test procedure
1. Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels

2. The SSshall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF
CA testing. Message contents are defined in subclause 6.3A.2.1.4.3.

3. SSactivates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

4. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE) for the UE Tx beam selection to complete.

5. SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.
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6. Measure UE TRP for each component carrier for the assigned NR channel with a rectangular measurement filter
with bandwidths according to Table 6.3A.2.1.5-1. Total radiated power is measured according to TRP
measurement procedure defined in Annex K. TRP is calculated considering both polarizations, theta and phi.

NOTE: TheBEAM_SELECT_WAIT_TIME default valueis defined in Annex K.1.1.

6.3A.2.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.3A.2.1.5 Test Requirements

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.

Table 6.3A.2.1.5-1: Transmit OFF power

Operating band Channel bandwidth / Transmit OFF power (dBm) / measurement
bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n2572 -35+21.4 -35+24.4 -35+27.4 -35+30.4
47.52 MHz 95.04 MHz 190.08 MHz 380.16 MHz
n258, n261 -35+[21.4] -35+[24.4] -35+[27.4] -35+[30.4]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
n260 -35+[24.1] -35+[27.1] -35+[30.1] -35+[33.1]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
NOTE 1: Core requirement cannot be tested due to testability issue and test requirement includes
relaxation to achieve SNR = [10] dB (Minimum requirement + relaxation).
NOTE2: Relaxed n257 test requirement is testable for PC3.

6.3A.2.2 Transmit OFF power for CA (3UL CA)
Editor’ s note: The following aspects are either missing or not yet determined:

- For PC3, tThe testability of thistest case is pending further analysis on relaxation of the requirement for other
than Band n257.

- For PC3, Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated
BW >400MHz isTBD.

- Measurement Uncertainties, Test Tolerances and testability limit analysisis TBD for PC1/2/4.

6.3A.2.2.1 Test purpose

To verify that the UE transmit OFF power islower than the value specified in the test requirement.

6.3A.2.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 3UL CA.

6.3A.2.2.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.2.0.

6.3A.2.2.4 Test description
Same asin clause 6.3A.2.1.4 with following exceptions:

- Instead of Table 6.3A.2.1.4.1-1-> use Table 6.3A.2.2.4.1-1.
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- Instead of clause 6.3A.2.1.4.3-> use clause 6.3A.2.2.4.3.

- Instead of Table 6.3A.2.1.5-1-> use Table 6.3A.2.2.5-1.
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Table 6.3A.2.2.4.1-1: Test Configuration Table

Initial Conditions

subclause 4.1

Test Environment as specified in TS 38.508-1 [10]

Normal

subclause 4.3.1

Test Frequencies as specified in TS 38.508-1 [10]

Low range, Mid range, High range

1[10] subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508-

Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Modulation RB allocation Modulation RB allocation
1 N/A 0 N/A 0
6.3A.2.2.5 Test Requirements

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.

Table 6.3A.2.2.5-1: Transmit OFF power

Operating band

Channel bandwidth / Transmit OFF power (dBm) / measurement

bandwidth

50 MHz 100 MHz 200 MHz 400 MHz

n2572 -35+21.4 -35+24.4 -35+27.4 -35+30.4
47.52 MHz 95.04 MHz 190.08 MHz 380.16 MHz

n258, n261 -35+[21.4] -35+[24.4] -35+[27.4] -35+[30.4]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz

n260 -35+[24.1] -35+[27.1] -35+[30.1] -35+[33.1]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz

NOTEZ2:

NOTE 1: Core requirement cannot be tested due to testability issue and test requirement includes
relaxation to achieve SNR = [10] dB (Minimum requirement + relaxation).
Relaxed n257 test requirement is testable for PC3.

6.3A.2.3

Transmit OFF power for CA (4UL CA)

Editor’ s note: The following aspects are either missing or not yet determined:

- For PC3, the testability of this test case is pending further analysis on relaxation of the requirement for other

than Band n257.

- For PC3, Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated

BW >400MHz isTBD.

- Measurement Uncertainties, Test Tolerances and testability limit analysisis TBD for PC1/2/4.

6.3A.2.3.1 Test purpose

To verify that the UE transmit OFF power islower than the value specified in the test requirement.

6.3A.2.3.2

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 4UL CA.

6.3A.2.3.3

Test applicability

Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.2.0.
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6.3A.2.3.4 Test description

Same asin clause 6.3A.2.1.4 with following exceptions:
- Instead of Table 6.3A.2.1.4.1-1> use Table 6.3A.2.3.4.1-1.
- Instead of clause 6.3A.2.1.4.3> use clause 6.3A.2.3.4.3.

- Instead of Table 6.3A.2.1.5-1-> use Table 6.3A.2.3.5-1.

Table 6.3A.2.3.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1

Low range, Mid range, High range

Test Channel Bandwidths as specified in TS 38.508-
1[10] subclause 4.3.1

Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1. Highest

Test Parameters

Downlink Configuration Uplink Configuration
Test ID Modulation RB allocation Modulation RB allocation
1 N/A 0 N/A 0
6.3A.2.3.5 Test Requirements

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.

Table 6.3A.2.3.5-1: Transmit OFF power

Operating band Channel bandwidth / Transmit OFF power (dBm) / measurement
bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n2572 -35+21.4 -35+24.4 -35+27.4 -35+30.4
47.52 MHz 95.04 MHz 190.08 MHz 380.16 MHz
n258, n261 -35+[21.4] -35+[24.4] -35+[27.4] -35+[30.4]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
n260 -35+[24.1] -35+[27.1] -35+[30.1] -35+[33.1]
47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
NOTE 1: Core requirement cannot be tested due to testability issue and test requirement includes
relaxation to achieve SNR = [10] dB (Minimum requirement + relaxation).
NOTE2: Relaxed n257 test requirement is testable for PC3.

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

6.3A.3.0 Minimum conformance requirements

For intra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause
6.3.3.2 isapplicable for each component carrier during the ON power period and the transient periods. The OFF period
as specified in subclause 6.3.3.2 shall only be applicable for each component carrier when all the component carriers are
OFF.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.3A.1.

6.3A.3.1 Transmit ON/OFF time mask for CA (2UL CA)

Editor’'s Note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are FFS.
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- Test requirement of ON power is FFS.

- Testability of OFF power needs further study.

- The method of setting UE transmitted power is FFS.
- TPanaysisisFFS

- Applicability of UBF of single UL is FFS.

- Applicability of Beam peak of single UL is FFS.

6.3A.3.1.1 Test purpose

To verify that the general ON/OFF time mask for CA meets the requirements given in 6.3A.3.1.5. Transmission of the
wrong power increases interference to other channels, or increases transmission errorsin the uplink channel.

6.3A.3.1.2 Test applicability

The requirements of this test apply to all types of NR UE release 15 and forward supporting 2UL CA.

6.3A.3.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.3.0.
6.3A.3.1.4 Test description

6.3A.3.1.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.2A.2.1.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.3A.3.1.4.1-1: Intra-band Contiguous UL CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] FFS
subclause [4.1]

Test Frequencies as specified in TS 38.508-1 [10] FFS
subclause [4.3.1.2.3] for different CA bandwidth classes

Test CC Combination setting (Nrs_agg) as specified in FFS

Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE

Test SCS as specified in Table 5.3.5-1 FFS
Test Parameters
Test CcC Band ChBw(MHz) Test DL RB UL Modulation UL RB
ID frequency allocation allocation

Default Test Settings for a CA_XG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)
1

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
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Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.3A.3.1.4.1-1.
Propagation conditions are set according to Annex B.0O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2A.2.1.4.3.

6.3A.3.1.4.2 Test procedure

1
2.

Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels

The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF
CA testing. Message contents are defined in subclause 6.3A.3.1.4.3.

SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ RNTI to
schedule the UL RMC according to Table 6.3A.3.1.4.1-1. Since the UL has no payload and no loopback datato
send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction for each component carrier in
the channel bandwidth of the radio access mode according to the test configuration, which shall meet the
requirements described in Table 6.3.3.2.5-1. EIRP test procedure is defined in Annex K. The period of the
measurement shall be the slot prior to the PUSCH transmission, excluding atransient period of 5 pusin the end of
the dot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.

For UE transmission ON power, measure UE EIRP in the Tx beam pesk direction for each component carrier in
the channel bandwidth of the radio access mode according to the test configuration, which shall meet the
reguirements described in Table 6.3.3.2.5-2. EIRP test procedure is defined in Annex K. The period of the
measurement shall be one slot with PUSCH transmission. EIRP is calculated considering both polarizations,
theta and phi. For TDD dlots with transient periods are not under test.

For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction for each component carrier in
the channel bandwidth of the radio access mode according to the test configuration, which shall meet the
reguirements described in Table 6.3.3.2.5-1. EIRP test procedure is defined in Annex K. The period of the
measurement shall be the slot following the PUSCH transmission, excluding atransient period of 5 pys at the
beginning of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.

10. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

NOTE 1. TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

NOTE 2: When switching to DFT-s-=OFDM waveform, as specified in the test configuration Table 6.3A.3.1.4.1-1,

send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-
Config with TRANSFORM_PRECODER_ENABLED condition.

6.3A.3.1.4.3 Message contents

M essage contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
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Table 6.3A.3.1.4.3-1: PUSCH-ConfigCommon

Derivation Path: TS 38.508-1[5], Table 4.6.3-119

Information Element Value/remark Comment Condition

PUSCH-ConfigCommon ::= SEQUENCE {

p0-NominalWithGrant -106
}

6.3A.3.1.5 Test requirements

The requirement for the power measured in steps (3), (4) and (5) of the test procedure shall not exceed the values
specified in Table 6.3.3.4.5-1.

Table 6.3.3.2.5-1: Test requirement of OFF power of General ON/OFF time mask for 2UL CA

Channel bandwidth / minimum output power / measurement bandwidth
50 MHz | 100 MHz | 200 MHz | 400 MHz

Transmit OFF

power <-30+TT dBm
Transmission

OFF 47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
Measurement

bandwidth

Table 6.3.3.2.5-2: Test requirement of ON power of General ON/OFF time mask for 2UL CA

SCS Channel bandwidth / minimum output power / measurement bandwidth
[kHz] 50 MHz 100 MHz 200 MHz 400 MHz
Expected 60 FFS FFS FFS FFS
Transmission ON
Measured power 120 FFS FFS FFS FFS
for CP-OFDM
Expected 60 FFS FFS FFS FFS
Transmission ON
Measured power 120 FFS FFS FFS FFS
for DFT-s-OFDM

Table 6.3.3.2.5-3: Test Tolerance for OFF power
FFS

Table 6.3.3.2.5-4: Test Tolerance for ON power

FFS
6.3A.4 Power control for CA

6.3A.4.1 General

The requirementsin this section apply to a UE when it has at |east one of UL or DL configured for CA operation. The
requirements on power control accuracy in CA operation apply under normal conditions and are defined as a directional
requirement. The requirements are verified in beam locked mode on beam peak direction. The requirements apply for
one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per configured UL CC with power
setting in accordance with Clause 7.1 of [22]
6.3A.4.2 Absolute power tolerance for CA

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerances are proposed and put in brackets for further investigation.
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6.3A.4.2.0 Minimum conformance requirements

The absolute power tolerance is the ability of the UE transmitter to set itsinitial output power to a specific value for the
first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each
active component carriers larger than 20 ms. For SRS switching, the absolute power tolerance is the ability of the UE
transmitter to set itsinitial output power to a specific value for the first sub-frame at the start of a contiguous
transmission or non-contiguous transmission with a transmission gap on component carriers (to which SRS switching
occurs) larger than 20 ms. The requirement can be tested by time aligning any transmission gaps on the component
carriers. For intra-band contiguous CA, the absolute power control tolerance per configured UL CC isgivenin Tables
6.3.4.2.3-1 and 6.3.4.2.3-2.

6.3A.4.2.1 Absolute power tolerance for CA (2UL CA)

6.3A4.2.1.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3A.4.2.1.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 2UL CA and 2DL CA.

6.3A.4.2.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A4.2.14 Test description

6.3A.4.2.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidth and
subcarrier spacing based on NR CA configurations based on NR operating bands specified in Table 5.5A.1-1, 5.5A.2-1
and 5.5A.2-2. All of these configurations shall be tested with applicable test parameters for each CA combination and
subcarrier spacing, are shown in Table 6.3A.4.2.1.4.1-1. The details of the uplink reference measurement channels
(RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in
Annex C.2.
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Table 6.3A.4.2.1.4.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.
Test CC combination setting as specified in subclause | Highest aggregated BW of the CA configuration
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Test Test DL RB . UL RB allocation
ID cc ChBw(MH?2) frequency allocation UL Modulation (Note 1)
PCC DFT;P'gEDM outer_Full
1 Default Default N/A
scc DFT-s-OFDM Outer_Full
QPSK -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

3. Downlink signalsareinitially set up according to Annex C.0, C.1, C.2 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement Channel is set according to Table 6.3A.4.2.1.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UEisin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause
6.3A.4.2.1.4.3.

6.3A.4.2.1.4.2 Test procedure
1. Configure SCC according to Annex C.0, C.1, C.2, and C.3for all downlink physical channels.

2. The SSshall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause
6.3A.4.2.14.3.

3. SSactivates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at
least 2 seconds (Refer TS 38.133[25], clause9.2).

4. SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to
schedule the UL RMC according to Table 6.3.1.4.1-1 on PCC and SCC(s). Since the UE has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

5. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

6. Configure the UE transmitted output power to test point 1 in section 6.3A.4.2.1.4.3. Allow at least
BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

7. SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

8. Measure UE EIRP of the first subframe of each component carrier in the Tx beam peak direction in the
measurement bandwidth specified in Table 6.3A.4.2.1.5-1 through Table 6.3A.4.2.1.5-3 for the specific channel
bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink
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subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods

are not under test.

9. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

10. Repeat test steps 1~9 for measurement for test point 2~3. The timing of the execution between each test point

shall be larger than 20ms.

NOTE 1. TheBEAM_SELECT WAIT_TIME default value isdefined in Annex K.1.1.

6.3A.4.2.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions:

Table 6.3A.4.2.1.4.3-1: PUSCH-PowerControl (Test point 1) for power class 3

Derivation Path: TS 38.508-1 [10], Table 4.3.3-91

Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
po -116 50MHz
-120 100MHz
-122 200MHz
-126 400MHz
alpha alphal
}
}
Table 6.3A.4.2.1.4.3-2: PUSCH-PowerControl (Test point 2) for power class 3
Derivation Path: TS 38.508-1 [10], Table 4.3.3-91
Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
po -112 50MHz
-116 100MHz
-118 200MHz
-122 400MHz
alpha alphal
}
}
Table 6.3A.4.2.1.4.3-3: PUSCH-PowerControl (Test point 3) for power class 3
Derivation Path: TS 38.508-1 [10], Table 4.3.3-91
Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
pO -102 50MHz
-106 100MHz
-108 200MHz
-112 400MHz
alpha alphal
}
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Table 6.3A.4.2.1.4.3-5: ServingCellConfigCommon

Derivation Path: 38.508-1[5], Table 4.6.3-168
Information Element Value/remark Comment Condition

ServingCellConfigCommon ::= SEQUENCE {

ss-PBCH-BlockPower 1 SCS_60kHz

4 SCS_120kHz
}
Condition Explanation
SCS_60kHz SCS=60kHz for SS/PBCH block
SCS_120kHz SCS=120kHz for SS/PBCH block
6.3A.4.2.1.5 Test requirement

The measured EIRP in step 7 and 9 shall not to exceed the values specified in Table 6.3A.4.2.1.5-1 through
6.3A.4.2.1.5-3.

Table 6.3A.4.2.1.5-1: Test Requirements of Absolute power tolerance (Test point 1) for power class 3

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 8.1 7.1 8.1 N/A
power 120kHz 8.1 7.1 8.1 7.1
Power tolerance + (14+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-
4.

Table 6.3A.4.2.1.5-2: Test Requirements of Absolute power tolerance (Test point 2) for power class 3

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 11.1 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-5.

Table 6.3A.4.2.1.5-3: Test Requirements of Absolute power tolerance (Test point 3) for power class 3

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 21.1 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-
5.

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 211 ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.3A.4.2.1.5-4: Test Tolerance (Test point 1) for power class 3

Test Metric FR2a FR2b
IFF (Quiet Zone size < 30 cm) [FFS] dB [FFS] dB

Table 6.3A.4.2.1.5-5: Test Tolerance (Test point 2 and Test point 3) for power class 3

Test Metric FR2a FR2b
IFF (Quiet Zone size < 30 cm) [FFS] dB [FFS] dB
6.3A.4.2.2 Absolute power tolerance for CA (3UL CA)
6.3A.4.2.2.1 Test purpose

To verify the UE's ability to transmit with a broadband output power bel ow the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3A.4.2.2.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 3UL CA and 3DL CA.

6.3A.4.2.2.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.2.4 Test description

6.3A.4.2.24.1 Initial condition
Same asin clause 6.3A.4.2.1.4.1with the following exceptions:
- Instead of Table 6.3A.4.2.1.4.1-1> use Table 6.3A.4.2.2.4-1.
- Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3-> use Table 6.3A.4.2.2.5-1 and 6.3A.4.2.2.5-3.
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Table 6.3A.4.2.2.4-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Test Test DL RB . UL RB allocation
ID cc ChBw(MH2) frequency allocation UL Modulation (Note 1)
DFT-s-OFDM
PCC OPSK Outer_Full
DFT-s-OFDM
1 SCC1 Default Default N/A QPSK Outer_Full
DFT-s-OFDM
SCC2 OPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.4.2.2.5 Test requirement

Same asin clause 6.3A.4.2.1.5 with the following exceptions:

Instead of Table 6.3A.4.2.1.5-1 - use Table 6.3A.4.2.2.5-1.

Instead of Table 6.3A.4.2.1.5-2 > use Table 6.3A.4.2.2.5-2.

Instead of Table 6.3A.4.2.1.5-3 & use Table 6.3A.4.2.2.5-3.

Instead of Table 6.3A.4.2.1.5-4 > use Table 6.3A.4.2.2.5-4.

Instead of Table 6.3A.4.2.1.5-5 2 use Table 6.3A.4.2.2.5-5.

Table 6.3A.4.2.2.5-1: Test Requirements of Absolute power tolerance (Test point 1)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 8.1 7.1 8.1 N/A
power 120kHz 8.1 7.1 8.1 7.1
Power tolerance + (14+TT) dB

Note 1:

Note 2:

4.

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-
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Table 6.3A.4.2.2.5-2: Test Requirements of Absolute power tolerance (Test point 2)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 11.1 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-4.

Table 6.3A.4.2.2.5-3: Test Requirements of Absolute power tolerance (Test point 3)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 211 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-

4.

Note 2:

Table 6.3A.4.2.2.5-4: Test Tolerance (Test point 1)

FR2Db
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

FR2a
[FFS] dB

Table 6.3A.4.2.2.5-5: Test Tolerance (Test point 2 and Test point 3)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

6.3A.4.2.3 Absolute power tolerance for CA (4UL CA)

6.3A.4.2.3.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3A.4.2.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 4UL CA and 4DL CA.

6.3A.4.2.3.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.3A.4.2.0.

6.3A.4.2.34 Test description

6.3A.4.2.34.1 Initial condition
Same asin clause 6.3A.4.2.1.4.1with the following exceptions:

- Instead of Table 6.3A.4.2.1.4.1-1> use Table 6.3A.4.2.3.4-1.
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Test DL RB . UL RB allocation
D CcC ChBw(MHz) Test frequency allocation UL Modulation (Note 1)
DFT-s-OFDM
PCC QPSK Outer_Full
scci DFT;F;(S)EDM Outer_Full
1 Default Default N/A
scc2 DFT-s-OFDM Outer_Full
QPSK -
DFT-s-OFDM
SCC3 OPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.4.2.3.5 Test requirement
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Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3-> use Table 6.3A.4.2.3.5-1 and 6.3A.4.2.3.5-3.

Table 6.3A.4.2.3.4-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Same asin clause 6.3A.4.2.1.5 with the following exceptions:

Instead of Table 6.35.4.2.1.5-1-> use Table 6.3A.4.2.3.5-1.

Instead of Table 6.35.4.2.1.5-2-> use Table 6.3A.4.2.3.5-2.

Instead of Table 6.35.4.2.1.5-3-> use Table 6.3A.4.2.3.5-3.

Instead of Table 6.3A.4.2.1.5-4-> use Table 6.3A.4.2.3.5-4.

Instead of Table 6.3A.4.2.1.5-5 2 use Table 6.3A.4.2.3.5-5.

Table 6.3A.4.2.3.5-1: Test Requirements of Absolute power tolerance (Test point 1)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 8.1 7.1 8.1 N/A
power 120kHz 8.1 7.1 8.1 7.1
Power tolerance * (14+TT) dB

Note 1:

Note 2:

4.

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-
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Table 6.3A.4.2.3.5-2: Test Requirements of Absolute power tolerance (Test point 2)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 11.1 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1
Power tolerance + (12+TT) dB

4.

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-

Table 6.3A.4.2.3.5-3: Test Requirements of Absolute power tolerance (Test point 3)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 21.1 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-

4.

Table 6.3A.4.2.3.5-4: Test Tolerance (Test point 1)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

Table 6.3A.4.2.3.5-5: Test Tolerance (Test point 2 and Test point 3)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

6.3A.4.2.4 Absolute power tolerance for CA (5UL CA)

6.3A.4.2.4.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3A.4.2.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 5SUL CA and 5DL CA.

6.3A.4.2.4.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.4.4 Test description

6.3A.4.24.4.1 Initial condition

Same asin clause 6.3A.4.2.1.4.1 with the following exceptions:
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TleDst CC ChBw(MHz) Test frequency al:%lzzai:?)n UL Modulation uL R(ilstllaml:)ation
PCC DFT(;(S)E DM Outer_Full
scci DFTéSF;gEDM outer_Full
1 sce2 Default Default NI/A DFTéSF;gE DM outer_Full
sccs DFT;F;(S)EDM Outer_Full
scca DFT;F;gEDM Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or
Table 6.1-2 for PC1.
6.3A.4.2.45 Test requirement
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Instead of Table 6.3A.4.2.1.4.1-1> use Table 6.3A.4.2.4.4-1.

Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3> use Table 6.3A.4.2.4.5-1 and 6.3A.4.2.4.5-3.

Table 6.3A.4.2.4.4-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Same asin clause 6.3A.4.2.1.5 with the following exceptions:

Instead of Table 6.3A.4.2.1.5-1> use Table 6.3A.4.2.4.5-1.

Instead of Table 6.3A.4.2.1.5-2> use Table 6.3A.4.2.4.5-2.

Instead of Table 6.3A.4.2.1.5-3> use Table 6.3A.4.2.4.5-3.

Instead of Table 6.3A.4.2.1.5-4> use Table 6.3A.4.2.4.5-4.

Instead of Table 6.3A.4.2.1.5-5 2 use Table 6.3A.4.2.4.5-5.

Table 6.3A.4.2.4.5-1: Test Requirements of Absolute power tolerance (Test point 1)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 8.1 7.1 8.1 N/A
power 120kHz 8.1 7.1 8.1 7.1
Power tolerance + (14+TT) dB

Note 1:

Note 2:

4.

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-
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Table 6.3A.4.2.4.5-2: Test Requirements of Absolute power tolerance (Test point 2)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 11.1 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1
Power tolerance + (12+TT) dB

4.

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-

Table 6.3A.4.2.4.5-3: Test Requirements of Absolute power tolerance (Test point 3)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 21.1 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-

4.

Table 6.3A.4.2.4.5-4: Test Tolerance (Test point 1)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

Table 6.3A.4.2.4.5-5: Test Tolerance (Test point 2 and Test point 3)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

6.3A.4.2.5 Absolute power tolerance for CA (6UL CA)

6.3A.4.25.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3A.4.2.5.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 6UL CA and 6DL CA.

6.3A.4.25.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.3A.4.2.0.
6.3A.4.254 Test description

6.3A.4.25.4.1 Initial condition

Same asin clause 6.3A.4.2.1.4.1with the following exceptions:

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16

Test DL RB . UL RB allocation
D CC ChBw(MHz) Test frequency allocation UL Modulation (Note 1)
DFT-s-OFDM
PCC OPSK Outer_Full
DFT-s-OFDM
SCC1 OPSK Outer_Full
sce2 DFTéSF;gEDM outer_Full
1 Default Default N/A
sccs DFT-s-OFDM Outer_Full
QPSK -
DFT-s-OFDM
SCC4 OPSK Outer_Full
DFT-s-OFDM
SCC5 QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.4.2.55 Test requirement
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Instead of Table 6.3A.4.2.1.4.1-1> use Table 6.3A.4.2.5.4-1.

Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3> use Table 6.3A.4.2.5.5-1 and 6.3A.4.2.5.5-3.

Table 6.3A.4.2.5.4-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

Same asin clause 6.3A.4.2.1.5 with the following exceptions:

Instead of Table 6.3A.4.2.1.5-1-> use Table 6.3A.4.2.5.5-1.

Instead of Table 6.3A.4.2.1.5-2> use Table 6.3A.4.2.5.5-2.

Instead of Table 6.3A.4.2.1.5-3> use Table 6.3A.4.2.5.5-3.

Instead of Table 6.3A.4.2.1.5-4> use Table 6.3A.4.2.5.5-4.

Instead of Table 6.3A.4.2.1.5-5 2 use Table 6.3A.4.2.5.5-5.

Table 6.3A.4.2.5.5-1: Test Requirements of Absolute power tolerance (Test point 1)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 8.1 7.1 8.1 N/A
power 120kHz 8.1 7.1 8.1 7.1
Power tolerance * (14+TT) dB

Note 1:

Note 2:
4,

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-
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Table 6.3A.4.2.5.5-2: Test Requirements of Absolute power tolerance (Test point 2)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 11.1 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1
Power tolerance + (12+TT) dB

Note 1:

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the

Max EIRP defined in sub-clause 6.2A.1.
Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-4.

Table 6.3A.4.2.5.5-3: Test Requirements of Absolute power tolerance (Test point 3)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 211 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-

4.

Table 6.3A.4.2.5.5-4: Test Tolerance (Test point 1 and Test point 2)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

Table 6.3A.4.2.5.5-5: Test Tolerance (Test point 2 and Test point 3)

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

FR2a
[FFS] dB

6.3A.4.2.6 Absolute power tolerance for CA (7UL CA)

6.3A.4.2.6.1 Test purpose

To verify the UE's ability to transmit with a broadband output power bel ow the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3A.4.2.6.2 Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 7UL CA and 7DL CA.

6.3A.4.2.6.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.6.4 Test description

6.3A.4.2.6.4.1 Initial condition

Sameasin clause 6.3A.4.2.1.4.1 with the following exceptions:
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Instead of Table 6.3A.4.2.1.4.1-1> use Table 6.3A.4.2.6.4-1.

Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3> use Table 6.3A.4.2.6.5-1 and 6.3A.4.2.6.5-3.

Table 6.3A.4.2.6.4-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in subclause
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.

Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Highest

Test Parameters

TleDst CC ChBw(MHz) Test frequency al:%lzzai:?)n UL Modulation uL R(ilstllaml:)ation
PCC DFT(;(S)E DM Outer_Full
scci DFTéSF;gE DM outer_Full
sce2 DFTéSF;gE DM outer_Full
1 sce3 Default Default N/A DFT;F;(SDEDM Outer_Full
scca DFT;F;gEDM Outer_Full
sccs DFTéSF;gE DM outer_Full
SCce DFT;F;(S)EDM Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.4.2.6.5 Test requirement

Same asin clause 6.3A.4.2.1.5 with the following exceptions:

Instead of Table 6.3A.4.2.1.5-1> use Table 6.3A.4.2.6.5-1.

Instead of Table 6.3A.4.2.1.5-2> use Table 6.3A.4.2.6.5-2.

Instead of Table 6.3A.4.2.1.5-3> use Table 6.3A.4.2.6.5-3.

Instead of Table 6.3A.4.2.1.5-4-> use Table 6.3A.4.2.6.5-4.

Instead of Table 6.3A.4.2.1.5-5 > use Table 6.3A.4.2.6.5-5.

Table 6.3A.4.2.6.5-1: Test Requirements of Absolute power tolerance (Test point 1)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 7.1 8.1 7.1 N/A
power 120kHz 7.1 8.1 7.1 8.1
Power tolerance + (14+TT) dB

Note 1:

Note 2:

4.

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-
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Table 6.3A.4.2.6.5-2: Test Requirements of Absolute power tolerance (Test point 2)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 11.1 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1
Power tolerance + (12+TT) dB

4.

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-

Table 6.3A.4.2.6.5-3: Test Requirements of Absolute power tolerance (Test point 3)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 21.1 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-

4.

Table 6.3A.4.2.6.5-4: Test Tolerance (Test point 1)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

Table 6.3A.4.2.6.5-5: Test Tolerance (Test point 2 and Test point 3)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

6.3A.4.2.7 Absolute power tolerance for CA (8UL CA)

6.3A.4.2.7.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

To verify the ability of the UE transmitter to set itsinitial output power to a specific value at the start of a contiguous
transmission or non-contiguous transmission with along transmission gap, i.e. transmission gap is larger than 20 ms.

6.3A.4.2.7.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 8UL CA.

6.3A.4.2.7.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.7.4 Test description

6.3A.4.2.7.4.1 Initial condition

Same asin clause 6.3A.4.2.1.4.1 with the following exceptions:
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Instead of Table 6.3A.4.2.1.4.1-1> use Table 6.3A.4.2.7.4-1.

Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3> use Table 6.3A.4.2.7.5-1 and 6.3A.4.2.7.5-3.

Table 6.3A.4.2.7.4-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto physical
frequencies according to Table 6.1-2.
Test CC combination setting as specified in subclause Highest aggregated BW of the CA configuration
5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA
Configuration across bandwidth combination sets
supported by the UE.
Test SCS as specified in Table 5.3.5-1. Highest
Test Parameters
Test DL RB . UL RB allocation
D CC ChBw(MHz) Test frequency allocation UL Modulation (Note 1)
DFT-s-OFDM
PCC OPSK Outer_Full
DFT-s-OFDM
SCC1 OPSK Outer_Full
DFT-s-OFDM
SCC2 QPSK Outer_Full
sccs DFT;F;(S)EDM Outer_Full
1 Default Default N/A
scca DFT-s-OFDM Outer_Full
QPSK -
DFT-s-OFDM
SCC5 QPSK Outer_Full
DFT-s-OFDM
SCC6 OPSK Outer_Full
DFT-s-OFDM
SCC7 OPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
6.3A.4.2.7.5 Test requirement

Same asin clause 6.3A.4.2.1.5 with the following exceptions:

Instead of Table 6.3A.4.2.1.5-1> use Table 6.3A.4.2.7.5-1.

Instead of Table 6.3A.4.2.1.5-2> use Table 6.3A.4.2.7.5-2.

Instead of Table 6.3A.4.2.1.5-3> use Table 6.3A.4.2.7.5-3.

Instead of Table 6.3A.4.2.1.5-4-> use Table 6.3A.4.2.7.5-4.

Instead of Table 6.3A.4.2.1.5-5 2 use Table 6.3A.4.2.7.5-5.
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Table 6.3A.4.2.7.5-1: Test Requirements of Absolute power tolerance (Test point 1)

SCS Channel bandwidth / expected output power (dBm)

50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 8.1 7.1 8.1 N/A
power 120kHz 8.1 7.1 8.1 7.1

Power tolerance

+ (14+TT) dB

Note 1:

Max EIRP defined in sub-clause 6.2A.1.

Note 2:
4,

The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the

TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-

Table 6.3A.4.2.7.5-2: Test Requirements of Absolute power tolerance (Test point 2)

SCS Channel bandwidth / expected output power (dBm)

50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 12.1 111 12.1 N/A
power 120kHz 12.1 11.1 12.1 11.1

Power tolerance

+ (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-

4.

Table 6.3A.4.2.7.5-3: Test Requirements of Absolute power tolerance (Test point 3)

SCS Channel bandwidth / expected output power (dBm)
50 MHz 100 MHz 200 MHz 400 MHz
Expected Measured 60kHz 22.1 21.1 22.1 N/A
power 120kHz 22.1 21.1 22.1 21.1
Power tolerance + (12+TT) dB

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2A.1.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-

4.

Table 6.3A.4.2.7.5-4: Test Tolerance (Test point 1)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

Table 6.3A.4.2.7.5-5: Test Tolerance (Test point 2 and Test point 3)

FR2a
[FFS] dB

FR2b
[FFS] dB

Test Metric
IFF (Quiet Zone size < 30 cm)

6.3D  Output power dynamics for UL MIMO

6.3D.1

Editor’'s Note: This clause isincomplete. The following aspects are either missing or not yet determined:

Minimum output power for UL MIMO

- Measurement Uncertainty and Test Tolerances are FFS.
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6.3D.1.1 Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement
when the power is set to a minimum value.

6.3D.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward supporting UL MIMO.

6.3D.1.3 Minimum conformance requirements

The minimum output power is defined as the mean power in at least one subframe (1ms).

6.3D.1.3.1 Minimum output power for UL MIMO for power class 1

For UE supporting UL MIMO, the minimum controlled output power is defined as the EIRP, i.e. the sum of the power
in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a
minimum value. The minimum output power shall not exceed the values specified in Table 6.3.1.3.1-1. The minimum
power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

6.3D.1.3.2 Minimum output power for UL MIMO for power class 2, 3 and 4

For UE supporting UL MIMO, the minimum controlled output power is defined as the EIRP, i.e. the sum of the power
in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a
minimum value. The minimum output power shall not exceed the values specified in Table 6.3.1.3.2-1. The minimum
power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.3D.1.
6.3D.1.4 Test description

6.3D.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.2-1. All of these configurations shall be tested with

applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in

Table6.3D.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3D.1.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508- | Lowest, Mid, Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1. Highest

Test Parameters

Downlink Configuration Uplink Configuration

Test ID | N/A for minimum output power test case Modulation RB allocation (NOTE 1)

1 CP-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.
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The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

The UL Reference Measurement Channel is set according to Table 6.3D.1.4.1-1.
Propagation conditions are set according to Annex B.0O.

Ensure the UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.3D.1.4.3.

6.3D.1.4.2 Test procedure

1

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send
the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the
condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at

least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "down" commands in every uplink scheduling information to the UE;
alow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its
minimum output power. Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection
to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3D.1.5-1
and Table 6.3D.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K.
The measuring duration is at least one active uplink subframe. EIRP is calculated considering both polarizations,
theta and phi. For TDD dlots with transient periods are not under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

6.3D.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition
2TX_UL_MIMO.

6.3D.1.5 Test requirement

The minimum EIRP, derived in step 5 shall not exceed the values specified in Table 6.3D.1.5-1 and Table 6.3D.1.5-2.

Table 6.3D.1.5-1: Minimum output power for power class 1

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 A4+TT 47.58
100 A+TT 95.16
200 A+TT 190.20
400 A+TT 380.28
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Table 6.3D.1.5-2: Minimum output power for power class 2, 3, and 4

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258, n260, n261 50 -13+TT 47.58
100 -134TT 95.16
200 -134TT 190.20
400 -134TT 380.28

6.3D.2 Transmit OFF power for UL MIMO

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

6.3D.3.1 General ON/OFF time mask for UL MIMO
Editor’'s Note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerances are FFS.
- Test requirement of ON power is FFS.
- Testability of OFF power needs further study.

OTA test procedure for UL-MIMO is still under investigation

6.3D.3.1.1 Test purpose

To verify that the general ON/OFF time mask meets the requirements given in 6.3D.3.1.5. Transmission of the wrong
power increases interference to other channels, or increases transmission errorsin the uplink channel.

6.3D.3.1.2 Test applicability

This test case appliesto all types of NR UE release 15 and forward supporting UL MIMO.

6.3D.3.1.3 Minimum conformance requirements

For UE supporting UL MIMO, the ON/OFF time mask requirements in subclause 6.3.3 apply. The reguirements shall
be met with the UL MIMO configurations specified in Table 6.2D.1.3.3-3.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.3D.3.
6.3D.3.1.4 Test description

6.3D.3.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
table 6.3D.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
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Table 6.3D.3.1.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508- | Lowest, Mid, Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1. Highest

Test Parameters

Downlink Configuration Uplink Configuration

Test ID | N/A for maximum output power test case Modulation RB allocation (NOTE 1)

1 DFT-s-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

Connection between SS and UE isshown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

The UL Reference Measurement Channels are set according to Table 6.3D.3.1.4.1-1.
Propagation conditions are set according to Annex B.0O.

Ensure the UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.3D.3.1.4.3.

6.3D.3.1.4.2 Test procedure

1

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.3.3.2.4.1-1. Since the UE has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the
condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 4) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3D.3.1.5-1. EIRP test procedureis defined in Annex K. The period of the measurement shall be the slot prior
to the PUSCH transmission, excluding atransient period of 5 psin the end of the slot and any DL periods. EIRP
is calculated considering both polarizations, theta and phi.

For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3D.3.1.5-2. EIRP test procedure is defined in Annex K. The period of the measurement shall be one slot with
PUSCH transmission. EIRP is calculated considering both polarizations, theta and phi. For TDD dlots with
transient periods are not under test.

For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3D.3.1.5-1. EIRP test procedureis defined in Annex K. The period of the measurement shall be the slot
following the PUSCH transmission, excluding atransient period of 5 ps at the beginning of the slot and any DL
periods. EIRPis calculated considering both polarizations, theta and phi.
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7. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

6.3D.3.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition

2TX_UL_MIMO.

Table 6.3D.3.1.4.3-1: PUSCH-ConfigCommon

Derivation Path: TS 38.508-1[10], Table 4.6.3-119

Information Element Value/remark Comment Condition
PUSCH-ConfigCommon ::= SEQUENCE {
tpc-Accumulation disabled
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry
PUSCH-AlphaSets)) OF SEQUENCE {
pO0-NominalWithGrant -102 50MHz
-106 100MHz
-108 200MHz
-112 400MHz
alpha alphal
}
}
Table 6.3D.3.1.4.3-2: ServingCellConfigCommon
Derivation Path: 38.508-1[5], Table 4.6.3-168
Information Element Value/remark Comment Condition
ServingCellConfigCommon ::= SEQUENCE {
ss-PBCH-BlockPower 1 SCS_60kHz
4 SCS_120kH
z
}
Condition Explanation
SCS_60kHz SCS=60kHz for SS/PBCH block
SCS_120kHz SCS=120kHz for SS/PBCH block
6.3D.3.1.5 Test requirement

The requirement for the EIRP measured in steps 4, 5 and 6 of the test procedure shall not exceed the values specified in
Table6.3D.3.1.5-1 and 6.3D.3.1.5-2.

Table 6.3D.3.1.5-1: Test requirement of OFF power of General ON/OFF time mask for UL MIMO

Channel bandwidth / minimum output power / measurement bandwidth
50 MHz 100 MHz 200 MHz 400 MHz

Transmit OFF < _30+TT dBm

power
Transmission

OFF
Measurement 47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz

bandwidth
Note 1:  Core requirements cannot be tested due to testability issue and test requirement includes

relaxation to achieve impact from test system noise to measurement results = 1.0 dB

Note 2:

(Minimum requirement + relaxation R).
Relaxation R is specified in Table 6.3D.3.1.5-3.
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Table 6.3D.3.1.5-2: Test requirement of ON power of General ON/OFF time mask for UL MIMO

SCS Channel bandwidth / measurement
bandwidth
[kHZz] 50 MHz 100 MHz | 200 MHz | 400 MHz
Expected
Transmission ON 60 22.1 21.1 22.1 N/A
power for DFT-s-
OFDM 120 22.1 21.1 22.1 21.1
Power tolerance + (14+TT)dB

Note 1:  The lower power limit shall not exceed the minimum output power
requirements defined in sub-clause 6.3.2.3, and the higher power

limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.3.

Table 6.3D.3.1.5-3: Relaxation required for OFF power for PC3 UEs

Operating band 50 MHz 100 MHz 200 MHz 400 MHz
n257, n258, n261 [19.4] dB [22.4] dB [25.4] dB [28.4] dB
n260 [21.5] dB [24.5] dB [27.5] dB [30.5] dB

Table 6.3D.3.1.5-4: Test Tolerance for ON power

FFS
6.3D.3.21t0 6.3D.3.3

6.3D.3.4 SRS time mask for UL MIMO

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- OTA test procedure for UL-MIMO is still under investigation

- Measurement Uncertainty and Test Tolerances are FFS.

- Testability of OFF power needs further study.

6.3D.3.4.1 Test purpose
To verify that the SRS time mask for UL MIMO meets the requirements given in 6.3D.3.4.5.
The transmit ON/OFF time mask defines the transient period(s) allowed

- between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
Unless otherwise stated the minimum requirementsin clause 6 apply aso in transient periods.

Transmission of the wrong power increases interference to other channels, or increases transmission errorsin the uplink
channel.

6.3D.3.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that support UL MIMO.

6.3D.3.4.3 Minimum conformance requirements

The transmit ON/OFF time mask is defined as adirectional requirement. The requirement is verified in beam locked
mode at beam peak direction. The maximum allowed EIRP OFF power level is-30dBm at beam peak direction. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

In the case of asingle SRS transmission, the ON power is defined as the mean power over the symbol duration
excluding any transient period; Figure 6.3D.3.4.3-1.
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Figure 6.3D.3.4.3-1: Single SRS time mask for NR UL transmission
In the case of multiple consecutive SRS transmission, the ON power is defined as the mean power for each symbol

duration excluding any transient period. See Figure 6.3D.3.4.3-2.

SRS SRS SRS SRS

SRS ON power requirement on consecutive NR symbols

Start of OFF power
End of OFF power | ;

——— ey -
— o ] —

requirement ‘ | requirement
_requirement . 3
Sps <>t Sps <>

Transient period Transient period

Figure 6.3D.3.4.3-2: Consecutive SRS time mask for the case when no power change is required

When power change between consecutive SRS transmissions is required, then Figure 6.3D.3.4.3-3 and 6.3D.3.4.3-4
apply.

SRS SRS SRS SRS
1 SRS QN power 1 | SRS ON powerl | SRS ON powerl 1 SRS ON power 1

| l.requirement ;  requirement | I requirement | | requirement |
End of OFF power 5 I I ) l ) 1 I<—>I | Start of OFF power

3 " requirement
requirement | | | | | | | | <_C|LH—

| | | | | | | |

Sps (<> Sus <>, Sus <>, Sus <>, Sus <>
Transient period Transient period Transient period Transient period

Transient period

Figure 6.3D.3.4.3-3: Consecutive SRS time mask for the case when power change is required and
when 60kHz SCS is used in FR2
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Figure 6.3D.3.4.3-4: Consecutive SRS time mask for the case when power change is required and
when 120kHz SCS is used in FR2

The requirements shall be met with the UL MIMO configuration specified in Table 6.3D.3.4.3-1.

Table 6.3D.3.4.3-1: UL MIMO configuration

Transmission DCI format Codebook Index
scheme

Codebook based DCI format 0_1 Codebook index 0
uplink

6.3D.3.4.4 Test description

6.3D.3.4.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table
6.3D.3.4.4.1-1. The details of the uplink and downlink reference measurement channels (RMCS) are specified in
AnnexesA.2and A.3
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Table 6.3D.3.4.4.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in TS 38.508-1 [10] Normal,
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid Range, High range
subclause [4.3.1]
Test Channel Bandwidths as specified in TS Lowest, Mid, Highest
38.508-1 [10] subclause [4.3.1]
Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test ChBw SCS Downlink Uplink Configuration
ID Configuration
N/A for Modulation RB allocation (NOTE 1)
1 50 60kHz maximum DFT-s-OFDM QPSK Outer_Full
120kHz output power
test case
2 100 60kHz
120kHz
3 200 60kHz
120kHz
4 400 120kHz
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3
and PC4 or Table 6.1-2 for PC1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
section A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsareinitially set up according to Annex C.0, C.1 and C3.0, and uplink signals according to
Annex G.0, G.1 and G3.0.

4. The UL Reference Measurement Channels are set according to Table 6.3D.3.4.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.3D.3.4.4.3.

6.3D.3.4.4.2 Test procedure

1. Setthe UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 4) for the UE Tx beam selection to complete.

2. SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

3. The SS measure the UE transmission OFF power during the 10 OFDM symbols for 60kHz SCS and 10 OFDM
symbols for 120kHz SCS, preceding the SRS symbol excluding atransient period of 5 ps.

4. For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be during
the 10 OFDM symbols for 60kHz SCS and 10 OFDM symbols for 120kHz SCS, preceding the SRS symbol
excluding atransient period of 5 ps. EIRP is calculated considering polarizations, theta and phi.

5. For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the SRS
transmission during 4 OFDM symbols for 60kHz SCS and 4 OFDM symbols for 120kHz SCS. EIRP is
calculated considering polarizations, theta and phi.
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6. For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of
the radio access mode according to the test configuration, which shall meet the requirements described in Table
6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the dot
following the SRS under test, excluding atransient period of 5 us. EIRP is calculated considering polarizations,

theta and phi.

6.3D.3.4.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions.

Table 6.3D.3.4.4.3-1: BWP-UplinkDedicated

| Derivation Path: TS 38.508-1 [10], Table 4.6.3-15 srs-Config with condition DCI_0 1

Table 6.3D.3.4.4.3-2: SRS-Config: SRS time mask for UL MIMO measurement

Derivation Path: TS 38.508-1 [10], Table 4.6.3-182

Information Element Value/remark Comment Condition
SRS-Config ::= SEQUENCE {
srs-ResourceSetToAddModList SEQUENCE [1 entry]
(SIZE(0..maxNrofSRS-ResourceSets)) OF
SEQUENCE {
alpha alphal
po -116 FR2_50MHz
-120 FR2_100 MHz
-122 FR2_200 MHz
-126 FR2_400 MHz
}
srs-ResourceToAddModList SEQUENCE 1 entry
(SIZE(1..maxNrofSRS-Resources)) OF SEQUENCE {
resourceMapping SEQUENCE {
nrofSymbols n4 SCS 60 kHz
SCS 120 kHz
}
freqHopping SEQUENCE {
c-SRS 17 (BW 50 MHz) SCS 60 kHz
30 (BW 100 MHz)
59 (BW 200 MHz)
9 (BW 50 MHz) SCS 120 kHz
17 (BW 100 MHz)
30 (BW 200 MHz)
59 (BW 400 MHz)
}
resourceType CHOICE {
periodic SEQUENCE {
periodicityAndOffset-p CHOICE {
s120 16 SCS 60 kHz
5140 32 SCS 120 kHz
}
}
}
tpc-Accumulation disabled
}
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Table 6.3D.3.4.4.3-3: ServingCellConfigCommon

Derivation Path: 38.508-1[5], Table 4.6.3-168
Information Element Value/remark Comment Condition
ServingCellConfigCommon ::= SEQUENCE {
ss-PBCH-BlockPower 1 SCS_60kHz
4 SCS_120kHz
}
Condition Explanation
SCS_60kHz SCS=60kHz for SS/PBCH block
SCS_120kHz SCS=120kHz for SS/PBCH block
6.3D.3.4.5 Test requirement

The ON/OFF power of SRS time mask for UL MIMO shall not exceed the values specified in Table 6.3D.3.4.5-1 to
Table 6.3D.3.4.5-4.

Table 6.3D.3.4.5-1: Test requirement of OFF power of SRS time mask for UL MIMO ON/OFF time mask

Channel bandwidth/Opera Output Power [dBm] / measurement bandwidth
50 100 200 400
MHz MHz MHz MHz
Transmit OFF < -30+TT+R dBm
power
Transmission OFF 47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
measurement
bandwidth

Note 1:  Core requirements cannot be tested due to testability issue and test requirement includes relaxation to
achieve impact from test system noise to measurement results = 1.0 dB (Minimum requirement +
relaxation R).

Note 2: Relaxation R is specified in Table 6.3D.3.4.5-3.

Table 6.3D.3.4.5-2: Test requirement of ON power of SRS for UL MIMO ON/OFF time mask

SCS Channel bandwidth / measurement bandwidth
[kHZz] 50 MHz 100 MHz 200 MHz 400 MHz
Expected
Transmission ON 60 8.1 dBm 7.1 dBm 8.1 dBm N/A
power for DFT-s-
OEDM 120 8.1 dBm 7.1 dBm 8.1 dBm 7.1 dBm
ON + (14+TT) dB
Power tolerance

Note 1:  The lower power limit shall not exceed the minimum output power requirements
defined in sub-clause 6.3.2.3, and the higher power limit shall not exceed the
Max EIRP defined in sub-clause 6.2.1.3.

Note 2:  TT for each frequency and channel bandwidth is specified in Table 6.3D.3.4.5-3.

Table 6.3D.3.4.5-3: Relaxation required for OFF power for PC3 UEs

Operating band 50 MHz 100 MHz 200 MHz 400 MHz
n257, n258, n261 [19.4] dB [22.4] dB [25.4] dB [28.4] dB
n260 [21.5] dB [24.5] dB [27.5] dB [30.5] dB
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Table 6.3D.3.4.5-4: Test Tolerance for SRS time mask for UL-MIMO ON power

Test Metric FR2a FR2b
DUT <30 cm [TBD] dB [TBD] dB

6.4 Transmit signal quality

6.4.1 Frequency error
Editor’s note: The following aspects of the clause are for future consideration:

Testing of extreme conditions for FR2 is FFS.

6.4.1.1 Test purpose
Thistest verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal
propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.

6.4.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.4.1.3 Minimum conformance requirements

The UE basic measurement interval of modulated carrier frequency is 1 UL sot. The mean value of basic measurements
of UE modulated carrier frequency shall be accurate to within £0.1 PPM observed over a period of 1 msec of cumulated
measurement intevals compared to the carrier frequency received from the NR gNB.

The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode with the
test metric of Frequency (Link=TX beam peak direction, Meas=Link angle).

The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.1
6.4.1.4 Test description

6.4.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table
6.4.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes
A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
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Table 6.4.1.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal, [TL/NC, TH/NC]
subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Mid range
subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508- | Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1. Lowest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Modulation RB allocation Modulation RB allocation
1 CP-OFDM Full RB (NOTE 1) DFT-s-OFDM QPSK REFSENS (NOTE 2)
QPSK

NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2: REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for
each SCS, channel BW and NR band.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
section A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

4. The DL and UL Reference Measurement channels are set according to Table 6.4.1.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4.1.4.3

6.4.1.4.2 Test procedure
1. Retrievethe LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent |E.

2. SStransmits PDSCH via PDCCH DCI format 1 0 for C_RNTI to transmit the DL RMC according to Table
6.4.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4.1.4.1-1. Since the UL has no payload and no loopback data to send
the UE sends uplink MAC padding bits on the UL RMC.

5. Set the UE in the Inband Tx beam peak direction and apply the associated polarization for the DL, both found
with a3D EIRP scan as performed in Annex K.1.1. Connect the SS (System Simulator) with the DUT through
the measurement antenna with polarization reference PolLink to form the TX beam towards the TX beam peak
direction and respective polarization. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx
beam selection to compl ete.

4. Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the
UE so that the UE transmits at Pumax level for the duration of the test. Allow at least 200ms starting from the
first TPC Command for the UE to reach Pumax level. Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1)
for the UE Tx beam selection to compl ete.

6. SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

7. Measure the Frequency Error using Global In-Channel Tx-Test (Annex E) for the 8- and ¢-polarization of the
UL. For TDD, only slots consisting of only UL symbols are under test.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
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6.4.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with DFT-s-OFDM conditionin Table 4.6.3-118
PUSCH-Config and with the exceptions in subclause 7.3.2.4.3 and Table 7.3.2.5-3.

6.4.1.5 Test requirement

The 10 frequency error Af results for the 6-polarization or the n frequency error Af results for the ¢-polarization must
fulfil the test requirement:

|Af] < (0.1 PPM + 0.005 PPM),

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 E.

All the requirementsin 6.4.2 are defined as directional requirement. The requirements are verified in beam locked mode
on beam peak direction, with parameter maxRank (as defined in TS 38.331 [19]) set to 1. The requirements are
applicable to UL transmission from each configurable antenna port (as defined in TS 38.331 [19]) of UE, enabled one at
atime.

In case the parameter 3300 or 3301 isreported from UE via txDirectCurrentLocation |E (as defined in TS 38.331 [19]),
carrier leakage measurement regquirement in subclause 6.4.2.2 and 6.4.2.3 shall be waived, and the RF correction with
regard to the carrier leakage and 1Q image shall be omitted during the calculation of transmit modulation quality.

6.4.2.1 Error vector magnitude
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerance are FFS.

6.4.2.1.1 Test Purpose

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 cal culating the EVM, the measured waveformis corrected
by the sample timing offset and RF frequency offset. Then the carrier |eakage 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-clauses 6.4.2.4.3 and 6.4.2.5.3. For DFT-s-OFDM waveforms, the EVM result is
defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean
reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT asthe
sguare 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 contain an allowable power transient as defined in subclause
6.3.3.3.
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Thistest case appliesto al types of NR UE release 15 and forward.

6.4.2.1.3

The RMS average of the basic EVM measurements for the average EVM case, and for the reference signal EVM case,

Minimum conformance requirements
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for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1.3-1 for the parameters
defined in Table 6.4.2.1.3-2 or Table 6.4.2.1.3-3 depending on UE power class. For EVM evaluation purposes, all 13
PRACH preamble formats and all 5 PUCCH formeats are considered to have the same EVM requirement as QPSK

modul ated.

The measurement interval for the EVM determination is 10 subframes. The requirement is verified with the test metric

of EVM (Link=TX beam peak direction, Meas=Link angle).

Table 6.4.2.1.3-1: Minimum requirements for error vector magnitude

Parameter Unit Average EVM level Reference signal EVM
level
Pi/2 BPSK % 30.0 30.0
QPSK % 17.5 17.5
16 QAM % 12.5 12.5
64 QAM % 8.0 8.0

Table 6.4.2.1.3-2: Parameters for Error Vector Magnitude for power class 1

Parameter Unit Level
UE EIRP dBm >4
UE EIRP for UL 16QAM dBm >7
UE EIRP for UL 64QAM dBm >11
Operating conditions Normal conditions

Table 6.4.2.1.3-3: Parameters for Error Vector Magnitude for power class 2, 3, and 4

Parameter Unit Level
UE EIRP dBm >-13
UE EIRP for UL 16QAM dBm >-10
UE EIRP for UL 64QAM dBm >-6
Operating conditions Normal conditions

The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.1.

6.4.2.1.4

6.4.2.1.4.1

Test description

Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table
6.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
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Table 6.4.2.1.4.1-1: Test Configuration Table for PUSCH

Initial Conditions
Test Environment as specified in TS 38.508-1 Normal
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Low range, Mid range, High range
[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest, Highest
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
N/A Modulation RB allocation (NOTE 1)
1 DFT-s-OFDM PI/2 Inner_Full for PC2, PC3 and PC4
BPSK Inner_Full_Regionl for PC1
2 DFT-s-OFDM PI/2 Outer_Full
BPSK
3 DFT-s-OFDM QPSK Inner_Full for PC2, PC3 and PC4
Inner_Full_Regionl for PC1
4 DFT-s-OFDM QPSK Outer_Full
5 DFT-s-OFDM 16 QAM Inner_Full for PC2, PC3 and PC4
Inner_Full_Regionl for PC1
6 DFT-s-OFDM 16 QAM Outer_Full
7 DFT-s-OFDM 64 QAM Inner_Full for PC2, PC3 and PC4
Inner_Full_Regionl for PC1
8 DFT-s-OFDM 64 QAM Outer_Full
9 CP-OFDM QPSK Inner_Full for PC2, PC3 and PC4
Inner_Full_Regionl for PC1
10 CP-OFDM QPSK Outer_Full
11 CP-OFDM 16 QAM Inner_Full for PC2, PC3 and PC4
Inner_Full_Regionl for PC1
12 CP-OFDM 16 QAM Outer_Full
13 CP-OFDM 64 QAM Inner_Full for PC2, PC3 and PC4
Inner_Full_Regionl for PC1
14 CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: Test Channel Bandwidths are checked separately for each NR band, which applicable channel
bandwidths are specified in Table 5.3.5-1.

Table 6.4.2.1.4.1-2: Test Configuration Table for PUCCH

Initial Conditions

Test Environment as specified in TS 38.508-1
[10] subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1
[10] subclause 4.3.1

See Table 6.4.2.1.4.1-1

Test Channel Bandwidths as specified in TS
38.508-1 [10] subclause 4.3.1

See Table 6.4.2.1.4.1-1

Test SCS as specified in Table 5.3.5-1

See Table 6.4.2.1.4.1-1

Test Parameters

bandwidths are specified in Table 5.3.5-1.

ID Downlink Configuration Uplink Configuration
Modulation RB allocation Waveform PUCCH format
1 CP-OFDM QPSK | Full RB (Note 1) CP-OFDM PUCCH format = Format 1
Length in OFDM symbols = 14
2 CP-OFDM QPSK | Full RB (Note 1) DFT-s-OFDM PUCCH format = Format 1
Length in OFDM symbols = 14
NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2: Test Channel Bandwidths are checked separately for each NR band, which applicable channel
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Table 6.4.2.1.4.1-3: Test Configuration for PRACH

Initial Conditions
Test Environment as specified in TS 38.508-1 Normal
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 See Table 6.4.2.1.4.1-1
[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS See Table 6.4.2.1.4.1-1
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 See Table 6.4.2.1.4.1-1
PRACH preamble format
PRACH Configuration Index 52
SS/PBCH SSS EPRE setting (dBm/120kHz) -96

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and
section A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.4.2.1.4.1-1.
5. Propagation conditions are set according to Annex B.0O.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4.2.1.4.3

6.4.2.1.4.2 Test procedure
Test procedure for PUSCH:
1.1 Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent | E.

1.2 SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE
transmits uplink MAC padding bits on the UL RMC.

1.3 Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.

1.4 Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the
UE transmits at [Pumax level]. Allow at least 200 ms starting from the first TPC command in this step for the UE
to reach [Pumax level]. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection
to complete.

1.5SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

1.6 Measure the EVMg, EVM,, EVMobwmrse and EVM purs,e using Global In-Channel Tx-Test (Annex E) for the
8- and o-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate

EVM owrs = Min(EVMowrss, EVMoursg ) and EVM = min(EVM,,EVM,,) .

1.7 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTEL: When switching to DFT-ss=OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-1,
send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR
RRCReconfiguration message with CP-OFDM condition.
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NOTE 2. TheBEAM_SELECT WAIT_TIME default value isdefined in Annex K.1.1.
Table 6.4.2.1.4.2-1: Void
Table 6.4.2.1.4.2-2: Void

Table 6.4.2.1.4.2-3: Void

Test procedure for PUCCH:
2.1 Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent | E.
2.2PUCCH is set according to Table 6.4.2.1.4.1-2.

2.3 SStransmits PDSCH via PDCCH DCI format 0_1 for C_RNTI to transmit the DL RMC according to Table
6.4.2.1.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will
make the UE send uplink ACK/NACK using PUCCH. Thereisno PUSCH transmission.

2.4 Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT _WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.

2.5 SS send appropriate TPC commands for PUCCH to the UE until the UE transmit PUCCH at [Pumax level].
Allow at least 200 ms starting from the first TPC command in this step for the UE to reach [Pumax level]. Allow
at least BEAM_SELECT _WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.

2.6 SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

2.7Measure PUCCH EVMg and PUCCH EVM,, using Global In-Channel Tx-Test (Annex E). Calculate
PUCCH EVM = min(PUCCH EVM, PUCCH EVM(p).

2.8 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTEL: When switching to DFT-s-=OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-2,
send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

NOTE 2: TheBEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Test procedure for PRACH:
3.1 Retrieve the LO position from the parameter txDirectCurrentL ocation in UplinkTxDirectCurrent | E.
3.2 Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
3.3The SS shall set RS EPRE according to Table 6.4.2.1.4.1-3.
3.4PRACH is set according to Table 6.4.2.1.4.1-3.

3.5 The SS shall signal a Random Access Preamble ID viaa PDCCH order to the UE and initiate a Non-contention
based Random Access procedure.

3.6 The UE shall send the signalled preamble to the SS.

3.7 In response to the preamble, the SS shall transmit a random access response not corresponding to the transmitted
random access preamble, or send no response.

3.8 The UE shall consider the random access response reception not successful then re-transmit the preamble with
the calculated PRACH transmission power.
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3.9 Repeat step 3.5 and 3.6 until the SS collect enough PRACH preambles ([2] preambles for format 0 and [10]
preambles for format 4). Measure the EVMg and EVM,, in PRACH channel using Global In-Channel Tx-Test

(Annex E). Calculate EVM = min(EVM,,EVM ) .

6.4.2.1.4.3 Message contents
M essage contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for PRACH test.

Table 6.4.2.1.4.3-1: RACH-ConfigGeneric for PRACH test

Derivation Path: TS 38.508-1 [10], Table 4.6.3-130
Information Element Value/remark Comment Condition
RACH-ConfigGeneric ::= SEQUENCE {
preambleReceivedTargetPower -60
powerRampingStep dBO
}

Table 6.4.2.1.4.3-2: ServingCellConfigCommon

Derivation Path: TS 38.508-1 [10], Table 4.6.3-168

Information Element Value/remark Comment Condition
ServingCellConfigCommon ::= SEQUENCE {
ss-PBCH-BlockPower 18
}

Table 6.4.2.1.4.3-3: ServingCellConfigCommonSIB

Derivation Path: TS 38.508-1 [10], Table 4.6.3-169

Information Element Value/remark Comment Condition

ServingCellConfigCommonSIB ::= SEQUENCE {

ss-PBCH-BlockPower 18
}

6.4.2.1.5 Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4.2.1.5-1.

The PUSCH EVM pwmrs , derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4.2.1.5-1 when embedded
with data symbols of the respective modulation scheme.

The PUCCH EVM derived in Annex E.5.9.2 shall not exceed the values for QPSK in Table 6.4.2.1.5-1.
The PRACH EVM derived in Annex E.6.9.2 shall not exceed the values for QPSK in Table 6.4.2.1.5-1.

Table 6.4.2.1.5-1: Test requirements for Error Vector Magnitude

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 30+TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT
6.4.2.2 Carrier leakage

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerance are FFS.
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6.4.2.2.1 Test purpose

Carrier leakage expressesitself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes
with the sub carriers at its position (if allocated), especialy, when their amplitude is small.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4.2.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.4.2.2.3 Minimum conformance requirements

Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component
carrier. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of
the additive sinusoid waveform to the power in the modul ated waveform.

The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).

When carrier leakage is contained inside the spectrum confined within the configured UL and DL CCs, therelative
carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-1 for power class 1 UEs.

Table 6.4.2.2.3-1: Minimum requirements for relative carrier leakage power for power class 1

Parameters Relative Limit (dBc)
EIRP > 17 dBm -25
4dBm < EIRP <17 dBm -20

When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, therelative
carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-2 for power class 2.

Table 6.4.2.2.3-2: Minimum requirements for relative carrier leakage power for power class 2

Parameters Relative Limit (dBc)
EIRP > 6 dBm -25
-13 dBm < EIRP < 6 dBm -20

When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, therelative
carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-3 for power class 3 UEs.

Table 6.4.2.2.3-3: Minimum requirements for relative carrier leakage power for power class 3

Parameters Relative Limit (dBc)
EIRP > 0 dBm -25
-13dBm < EIRP < 0dBm -20

When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative
carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-4 for power class 4.
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Table 6.4.2.2.3-4: Minimum requirements for relative carrier leakage power for power class 4

Parameters Relative Limit (dBc)
EIRP > 11 dBm -25
-13 dBm < EIRP <11 dBm -20

The normative reference for this requirement is TS 38.101-2[3] clause 6.4.2.2.
6.4.2.2.4 Test description

6.4.2.2.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table
6.4.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.4.2.2.4.1-1: Test Configuration

Initial Conditions

Test Environment as specified in TS 38.508-1 Normal
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Low range, Mid range, High range
[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS Mid
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
N/A Modulation RB allocation (NOTE 1, 3)
1 DFT-s-OFDM QPSK Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

NOTE 2: Test Channel Bandwidths are checked separately for each NR band, which applicable channel
bandwidths are specified in Table 5.3.5-1.

NOTE 3: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right
for UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left_Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and
section A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
Downlink signals areinitially set up according to Annex [TBD], and uplink signals according to Annex [TBD].
The UL Reference Measurement channels are set according to Table 6.4.2.2.4.1-1.

Propagation conditions are set according to Annex B.O.

o o A w N

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.4.2.2.4.3.
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In case the parameter 3300 or 3301 is reported from the UE via txDirectCurrentLocation |E, do not proceed to
test procedure and mark the test not applicable with reasoning in the test report.

6.4.2.2.4.2 Test procedure

1

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ RNTI to
schedule the UL RMC according to Table 6.4.2.2.4.1-1. Since the UE has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preq + Pw = Pw, Where Prg is the power level specified in Tables 6.4.2.2.4.2-1 according to the power class.
Pw is the power window according to Table 6.4.2.1.4.2-3 for the carrier frequency f and the channel bandwidth
BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.2 using condition TxRX.

Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for the 6- and ¢-polarization. For TDD,

only slots consisting of only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4.2.2.4.2-1: UE EIRP P¢q (dBm) for carrier leakage

Power Class

Preq (dBm) for step 3

Power Class 1

17

Power Class 2

Power Class 3

Power Class 4

11

Table 6.4.2.2.4.2-2: Power Window (dB) for carrier leakage

6.4.2.24.3 Message contents

TBD

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4.2.2.5 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and ¢-polarization the total valueis calculated
according to

CarrLesk,,,, =10log,, (1oca”Leake’ S [ e ) , where

_ (30, for 60 kHz SCS
|60, for 120 kHz SCS'
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Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1
and table 6.4.2.2.5-3 for power class 3. Allocated RBs are not under test.

Table 6.4.2.2.5-1: Test requirements for relative carrier leakage power for power class 1

LO Leakage Parameters Relative limit
UE EIRP (dBc)
17 + Pw dBm * Pw dB 25+ TT
4 + Pw dBm + Pw dB 20+ TT

NOTE 1: 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 2: The applicable frequencies for this limit are those that are
enclosed in the RBs containing the DC frequency if N is
odd, or in the two RBs immediately adjacent to the DC
frequency if N, is even, but excluding any allocated RB.

NOTE 3: Ngg is the Transmission Bandwidth Configuration (see Figure
5.3.3-1).

NOTE 4: All power levels are UE EIRP in beam peak direction.

NOTE 5: Pw is the power window according to Table 6.4.2.2.4.2-2 for
the carrier frequency f and the channel bandwidth BW.

Table 6.4.2.2.5-2: Test requirements for relative carrier leakage power for power class 2

LO Leakage Parameters Relative limit
UE EIRP (dBc)
6 + Pw dBm + Pw dB 25+ TT
-13 + Pw dBm + Pw dB 20+ TT

NOTE 1: 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 2: The applicable frequencies for this limit are those that are
enclosed in the RBs containing the DC frequency if N is
odd, or in the two RBs immediately adjacent to the DC
frequency if N, is even, but excluding any allocated RB.

NOTE 3: Ngg is the Transmission Bandwidth Configuration (see Figure
5.3.3-1).

NOTE 4: All power levels are UE EIRP in beam peak direction.

NOTE 5: Pw is the power window according to Table 6.4.2.2.4.2-2 for
the carrier frequency f and the channel bandwidth BW.
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Table 6.4.2.2.5-3: Test requirements for relative carrier leakage power for power class 3

LO Leakage Parameters Relative limit
UE EIRP (dBc)
0 + Pw dBm = Pw dB 25+ TT
-13 + Pw dBm = Pw dB 20+ TT

NOTE 1: 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 2: The applicable frequencies for this limit are those that are
enclosed in the RBs containing the DC frequency if N is
odd, or in the two RBs immediately adjacent to the DC
frequency if N, is even, but excluding any allocated RB.

NOTE 3: Ngg is the Transmission Bandwidth Configuration (see Figure
5.3.3-1).

NOTE 4: All power levels are UE EIRP in beam peak direction.

NOTE 5: Pw is the power window according to Table 6.4.2.2.4.2-2 for
the carrier frequency f and the channel bandwidth BW.

Table 6.4.2.2.5-4: Test requirements for relative carrier Leakage Power for power class 4

LO Leakage Parameters Relative limit
UE EIRP (dBc)
11 + Pw dBm * Pw dB 25+ TT
-13 + Pw dBm = Pw dB 20+ TT

NOTE 1: 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 2: The applicable frequencies for this limit are those that are
enclosed in the RBs containing the DC frequency if N is
odd, or in the two RBs immediately adjacent to the DC
frequency if N, is even, but excluding any allocated RB.

NOTE 3: Ngg is the Transmission Bandwidth Configuration (see Figure
5.3.3-1).

NOTE 4: All power levels are UE EIRP in beam peak direction.

NOTE 5: Pw is the power window according to Table 6.4.2.2.4.2-2 for
the carrier frequency f and the channel bandwidth BW.

6.4.2.3 In-band emissions
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.

- Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

6.4.2.3.1 Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4.2.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.
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6.4.2.3.3 Minimum conformance requirements

Thein-band emission is defined as the average 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 isidentical to that of the EVM test.

The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).

The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-1 for power class 1 UEs.

The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table
6.4.2.3.2-1 for power class 1, Table 6.4.2.3.3-2 for power class 2, Table 6.4.2.3.3-3 for power class 3 and Table
6.4.2.3.3-4 for power class 4 UEs.

Table 6.4.2.3.3-1: Requirements for in-band emissions for power class 1

Parameter . L Applicable

description

Unit Limit (NOTE 1) Frequencies

[ —25 —10. logm( )

Any non-allocated

|
|

max
General dB |20.10g10(EVM) - ,(l SCB}!B ), (NOTE 2)
| —55.1dBm — Pgp
-25 Output power > 27 dBm Image frequencies
IQImage | dB 20 Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 17 dBm Carrier frequency
leakage -20 4 dBm < Output power < 17 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 10.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD

NOTE 3: The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth,
based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding
any allocated RB.

NOTE 6: L g is the Transmission Bandwidth (see Section 5.3).

NOTE 7: Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

NOTE 8: EVM s the limit for the modulation format used in the allocated RBs.

NOTE 9: A is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or
Agg= -1 for the first adjacent RB outside of the allocated bandwidth).

NOTE 10: P, is the transmitted power per allocated RB, measured in dBm.

NOTE 11: All powers are EIRP in beam peak direction.

The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-2 for power class 2.
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Table 6.4.2.3.3-2: Requirements for in-band emissions for power class 2

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
[ —25 — 10108, (Lﬁ) ]
CRB
max (JAgg|—1) Any non-allocated
General dB 20.10g10(EVM) - Sm, (NOTE 2)
—55.1dBm — Pgg
-25 Output power > 16 dBm Image frequencies
IQImage | dB 20 Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 6 dBm Carrier frequency
leakage -20 -13 dBm < Output power < 6 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:
NOTE 11:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 10.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD

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 frequency, but excluding any allocated RBs.

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.

The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding
any allocated RB.

Lcgg is the Transmission Bandwidth (see Section 5.3).

Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

EVM s the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or

Agg= -1 for the first adjacent RB outside of the allocated bandwidth).
Prg is the transmitted power per allocated RB, measured in dBm.
All powers are EIRP in beam peak direction.

The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-3 for power class 3 UEs.
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Table 6.4.2.3.3-3: Requirements for in-band emissions for power class 3

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
I[ ~25 —10.logy, (ﬂ) 1|
I LCRB |
max (|Aggl—-1) Any non-allocated
General | dB |20- log10(EVM) — s.L—,| (NOTE 2)
CRB
| —55.1dBm — Pyg |
-25 Output power > 10 dBm Image frequencies
IQImage | dB 20 Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 0 dBm Carrier frequency
leakage -20 -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:
NOTE 11:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 10.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD

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 frequency, but excluding any allocated RBs.

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.

The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding
any allocated RB.

Lcgg is the Transmission Bandwidth (see Section 5.3).

Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

EVM s the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or

Agg= -1 for the first adjacent RB outside of the allocated bandwidth).
Prg is the transmitted power per allocated RB, measured in dBm.
All powers are EIRP in beam peak direction.

The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-4 for power class 4 UEs.
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Table 6.4.2.3.3-4: Requirements for in-band emissions for power class 4

parameter | nit Limit (NOTE 1) Applicable
escription Frequencies
N
| —25 —10.10gy, (ﬂ) |
I LCRB |
max (|Aggl—-1) Any non-allocated
General | dB |20-10g10(EVM) - 5-L—,| (NOTE 2)
CRB
| —55.1dBm — Pyg |
-25 Output power > 21 dBm Image frequencies
IQImage | dB 20 Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 11 dBm Carrier frequency
leakage -20 -13 dBm < Output power <11 dBm (NOTES 4, 5)

NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 10.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD

NOTE 3: The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth,
based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding
any allocated RB.

NOTE 6: L g is the Transmission Bandwidth (see Section 5.3).

NOTE 7: Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

NOTE 8: EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9: A is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or

Agg= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10: Py is the transmitted power per allocated RB, measured in dBm.
NOTE 11: All powers are EIRP in beam peak direction.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.3.
6.4.2.3.4 Test description

6.4.2.3.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table
6.4.2.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].
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Table 6.4.2.3.4.1-1: Test Configuration Table for PUSCH

Initial Conditions

Test Environment as specified in TS 38.508-1
[10] subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1
[10] subclause 4.3.1

Low range, Mid range, High range

Test Channel Bandwidths as specified in TS
38.508-1 [10] subclause 4.3.1

Lowest, Mid, Highest

Test SCS as specified in Table 5.3.5-1

Lowest

Test Parameters

Test ID Downlink Configuration Uplink Configuration
N/A Modulation RB allocation (NOTE 1)
1 DFT-s-OFDM PI/2 Inner_4RB_Left for PC2, PC3, PC4
BPSK Inner_16RB_Left Region2 for PC1
2 DFT-s-OFDM P1/2 Inner_4RB_Right for PC2, PC3,
BPSK PC4
Inner_16RB_Right_Region2 for
PC1
3 CP-OFDM QPSK Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left Region2 for PC1
4 CP-OFDM QPSK Inner_4RB_Right for PC2, PC3,
PC4
Inner_16RB_Right_Region2 for
PC1

NOTE 1: The specific configuration of each RB
6.1-2 for PC1.

allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table

NOTE 2: Test Channel Bandwidths are checked separately for each NR band, which applicable channel
bandwidths are specified in Table 5.3.5-1.

Table 6.4.2.3.4.1-2: Test Configuration Table for PUCCH

Initial Conditions

Test Environment as specified in TS 38.508-1
[10] subclause 4.1

See Table 6.4.2.3.4.1-1

Test Frequencies as specified in TS 38.508-1
[10] subclause 4.3.1

See Table 6.4.2.3.4.1-1

Test Channel Bandwidths as specified in TS
38.508-1 [10] subclause 4.3.1

See Table 6.4.2.3.4.1-1

Test SCS as specified in Table 5.3.5-1

See Table 6.4.2.3.4.1-1

Test Parameters

ID Downlink Configuration Uplink Configuration
Modulation RB allocation Waveform PUCCH format
1 CP-OFDM QPSK Full RB (Note 1) CP-OFDM PUCCH format = Format 1
Length in OFDM symbols = 14
2 CP-OFDM QPSK | Full RB (Note 1) DFT-s-OFDM PUCCH format = Format 1
Length in OFDM symbols = 14

NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2: Test Channel Bandwidths are checked separately for each NR band, which applicable channel

bandwidths are specified in Table 5.3.

5-1.

a ~ w N

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and

section A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

The UL Reference Measurement channels are set according to Table 6.4.2.3.4.1-1.

Propagation conditions are set according to Annex B.O.
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6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4.2.3.4.3

6.4.2.3.4.2 Test procedure

Test procedure for PUSCH:
1.1 Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent |E.

1.2 SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [1_0] for C_RNTI
to schedule the UL RMC according to Table 6.4.2.3.4.1-1. Since the UE has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC.

1.3 Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.

1.4 Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is
Preg + Pw £ Pw, where Py iS the power level specified in Tables 6.4.2.3.4.2-1 according to the power class with
power ID = 1. Pw is the power window according to Table 6.4.2.3.4.2-2 for the carrier frequency f and the
channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection
to complete.

1.5SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

1.6 Measure In-band emission | Eg, |E, using Global In-Channel Tx-Test (Annex E) for the 8- and ¢-polarizations,
respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate |E = |Eq + | E,, Where
the calculation is based on linear power ratios.

1.7 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

1.8 Repeat steps 1.3 through 1.6 until In-band emissions have been measured for all power IDsin Table 6.4.2.1.4.2-
1.

NOTEL: When switching to DFT-ss=OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-1,
send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR
RRCReconfiguration message with CP-OFDM condition.

NOTE 2: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4.2.3.4.2-1: Parameters for In-band emissions

Power ID Unit Level for power Level for power Level for power Level for power
class 1 class 2 class 3 class 4
1 dBm 27 16 10 21
2 dBm 17 6 0 11

Table 6.4.2.3.4.2-2: Power Window (dB) for In-band emissions PUSCH and PUCCH

Test procedure for PUCCH:

TBD

2.1 Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent | E.

2.2PUCCH is set according to Table 6.4.2.3.4.1-2. SS transmits PDSCH via PDCCH DCI format [1A] for C_RNTI
to transmit the DL RMC according to Table 6.4.2.3.4.1-2. The SS sends downlink MAC padding bits on the DL
RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH.

2.3 Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
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2.4 Send the appropriate TPC commands in the uplink scheduling information for PUCCH to the UE until UE
output power is Preg + Pw £ Pw, where P is the power level specified in Tables 6.4.2.3.4.2-1 according to the
power class with power ID = 1. Py is the power window according to Table 6.4.2.3.4.2-2 for the carrier
frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT WAIT_TIME (NOTE 1) for the
UE Tx beam selection to complete.

2.5SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

2.6 Measure In-band emission 1Es, | E, using Global In-Channel Tx-Test (Annex E) for the 8- and ¢-polarizations,
respectively. Calculate |E = |Ey + | E,, where the calculation is based on linear power ratios.

2.7 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

2.8 Repeat steps 2.3 through 2.6 until 1n-band emissions have been measured for all power IDsin Table 6.4.2.1.4.2-
1.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

6.4.2.3.4.3 Message contents
M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4.2.3.5 Test requirement

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4.2.3.5-1 for power class 1 UEs.
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Table 6.4.2.3.5-1: Test requirements for in-band emissions for power class 1

parameter | nit Limit (NOTE 1) Applicable
escription Frequencies
N
[ —25 — 10.1ogyo (LCZ)
General Any non-allocated
Apg|—1
(NOTE 12) | 9B max {20.10g10(EVM) - S%J 1T (NOTE 2)
—55.1dBm — PRB
IQ Image dB -25+TT Output power > 27 dBm Image frequencies
(NOTE 12) -20+TT Output power < 27 dBm (NOTES 2, 3)
IeC:;gS; dBe -25+TT Output power > 17 dBm Carrier frequency
(NOTE 12) -20+TT 4 dBm = Qutput power < 17 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:

NOTE 11:
NOTE 12:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 10.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD

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 frequency, but excluding any allocated RBs.

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.

The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC but excluding any
allocated RB.

Lcgg is the Transmission Bandwidth (see Section 5.3).

Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

EVM s the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or

Agg= -1 for the first adjacent RB outside of the allocated bandwidth).
Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier
leakage limit do not apply and General limit applies for all non-allocated frequencies.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4.2.3.5-2 for power class 2 UEs.
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Table 6.4.2.3.5-2: Test requirements for in-band emissions for power class 2

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
Ngp
[ —25 — 10.1ogyo (LCRB),
General max (8gp|=1) |+ TT Any non-allocated
20.1 EVM) — 5. ~—F=—=
(NOTE 12) | 9B { 0.logyo(EVM) = 5.7= Z—, (NOTE 2)
—55.1dBm — PRB
IQ Image dB 25+ TT Output power > 16 dBm Image frequencies
(NOTE 12) 20+ TT Output power < 16 dBm (NOTES 2, 3)
Ig:;gg; . 25+ TT Output power > 6 dBm Carrier frequency
(NOTE 12) 20+ TT -13 dBm = Output power < 6 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:

NOTE 11:
NOTE 12:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 10.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD

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 frequency, but excluding any allocated RBs.

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.

The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency if N is odd, or

in the two RBs immediately adjacent to the DC frequency if N is even but excluding any allocated RB.
Lcgg is the Transmission Bandwidth (see Section 5.3).
Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

EVM s the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or

Agg= -1 for the first adjacent RB outside of the allocated bandwidth).
Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier
leakage limit do not apply and General limit applies for all non-allocated frequencies.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4.2.3.5-3 for power class 3 UEs.
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Table 6.4.2.3.5-3: Requirements for in-band emissions for power class 3

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
_ _ Ngp
General 4B [ 25 ~10.logso (LCRB)’ Any non-allocated
(NOTE 12) maxlzo-logm(EVM) _5 (IA;LeBI—l) j +TT (NOTE 2)
CRB
—55.1dBm — PRB
IQ Image dB -25+TT Output power > 10 dBm Image frequencies
(NOTE 12) -20+TT Output power < 10 dBm (NOTES 2, 3)
Ig:;gg; . -25+TT Output power > 0 dBm Carrier frequency
(NOTE 12) -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:

NOTE 11:
NOTE 12:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 10.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

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 frequency, but excluding any allocated RBs.

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.

The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC but excluding any
allocated RB.

Lcgg is the Transmission Bandwidth (see Section 5.3).

Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

EVM s the limit for the modulation format used in the allocated RBs.

Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or
Agg= -1 for the first adjacent RB outside of the allocated bandwidth).

Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier
leakage limit do not apply and General limit applies for all non-allocated frequencies.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4.2.3.5-4 for power class 4 UEs.

ETSI




3GPP TS 38.521-2 version 16.6.0 Release 16 258 ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.4.2.3.5-4: Test requirements for in-band emissions for power class 4

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
_ _ Nrp
General 4B [ 25 —10.logyo (L(;RB)’ Any non-allocated
(NOTE 12) max {Zo.logw(EVM) _ s (lAffJB_l)’J +TT (NOTE 2)
_55.1dBm — PRB
IQ Image dB 25+ TT Output power > 21 dBm Image frequencies
(NOTE 12) 20+ TT Output power < 21 dBm (NOTES 2, 3)
IeC:;gS; dBe 25+ TT Output power > 11 dBm Carrier frequency
(NOTE 12) 20+ TT -13 dBm < Output power <11 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:

NOTE 11:
NOTE 12:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 10.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD

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 frequency, but excluding any allocated RBs.

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.

The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in
UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding
any allocated RB.

Lcgg is the Transmission Bandwidth (see Section 5.3).

Ngg is the Transmission Bandwidth Configuration (see Section 5.3).

EVM s the limit for the modulation format used in the allocated RBs.

Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag,= 1 or
Agg= -1 for the first adjacent RB outside of the allocated bandwidth).

Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier
leakage limit do not apply and General limit applies for all non-allocated frequencies.

6.4.2.4 EVM equalizer spectrum flatness

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

Measurement Uncertainty and Test Tolerance are FFS.

6.4.2.4.1 Test purpose

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) 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, at which
the equalizer coefficients are generated by the EVM measurement process. The basic measurement interval isthe same
asfor EVM.

The EVM equalizer spectrum flatness requirement does not limit the correction applied to the signal in the EVM
measurement process but for the EVM result to be valid, the equalizer correction that was applied must meet the EVM
equalizer spectrum flatness minimum requirements.

6.4.2.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.
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6.4.2.4.3 Minimum conformance requirements
For pi/2 BPSK modulation, the minimum requirements are defined in Clause 6.4.2.5.3.

The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink
allocation shall not exceed the maximum ripple specified in Table 6.4.2.4.3-1 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 requirements:. the relative
difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 (Table 6.4.2.4.3-1)
must not be larger than 7 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum
coefficient in Range 1 must not be larger than 8 dB (see Figure 6.4.2.4.3-1).

The reguirement is verified with the test metric of EVM SF (Link=TX beam peak direction, Meas=Link angle).

Table 6.4.2.4.3-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)

Frequency range Maximum ripple (dB)
|FUL_Meas - Fcenterl < X MHz 6 (p-p)
(Range 1)
|FuL_meas — Feenter] > X MHz 9 (p-p)
(Range 2)
NOTE 1: FuL_weas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: Fecenter refers to the center frequency of the CC
NOTE 3: X, in MHz, is equal to 30% of the CC bandwidth

<6dB,, <9dBp,

Range 1 H Range 2

» |FuL meas — F_center|

Figure 6.4.2.4.3-1: The limits for EVM equalizer spectral flathess with the maximum allowed variation
of the coefficients indicated under normal conditions

The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.4.
6.4.2.4.4 Test description

6.4.2.4.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table
6.4.2.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].
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Table 6.4.2.4.4.1-1: Test Configuration

Initial Conditions

Test Environment as specified in TS 38.508-1 Normal
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Low range, Mid range, High range
[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest, Mid, Highest
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
N/A Modulation RB allocation (NOTE 1)

1 DFT-s-OFDM QPSK Outer_Full

2 CP-OFDM QPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table

6.1-2 for PC1.

NOTE 2: Test Channel Bandwidths are checked separately for each NR band, which applicable channel
bandwidths are specified in Table 5.3.5-1.

o oA W N

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.1.1.1 for TE diagram and
section A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex [TBD], and uplink signals according to Annex [TBD].
The UL Reference Measurement channels are set according to Table 6.4.2.4.4.1-1.

Propagation conditions are set according to Annex B.O.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.4.2.4.4.3

6.4.2.4.4.2 Test procedure

1
2.

Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI
to schedule the UL RMC according to Table 6.4.2.4.4.1-1. Since the UE has no payload and no loopback datato
send the UE sends uplink MAC padding bits on the UL RMC

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the
UE transmits at Pumax level. Allow at least 200 msfor the UE to reach Pumax level. Allow at least
BEAM_SELECT WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

Measure spectrum flatness using Global In-Channel Tx-Test (Annex E) for the 6- and ¢-polarizations,
respectively. For TDD, only slots consisting of only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTEL: When switching to DFT-ss=OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-1,

send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR
RRCReconfiguration message with CP-OFDM condition.
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NOTE 2. TheBEAM_SELECT WAIT_TIME default value isdefined in Annex K.1.1.

6.4.2.4.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.4.2.4.5 Test requirement

Each of the n spectrum flatness functions, shall derive four ripple resultsin Annex E.4.4. The derived results shall not
exceed the valuesin Figure 6.4.2.4.5-1: The peak-to-peak variation of the EVM equalizer coefficients contained within
the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4.2.4.5-1 for
normal 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
requirements: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in
Range 2 (Table 6.4.2.4..5-1) must not be larger than 7 dB + TT, and the relative difference between the maximum
coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8 dB + TT (see Figure 6.4.2.4.5-
1).

The UE passes the test when the derived results for at least one polarization fulfil the test requirements.

Table 6.4.2.4.5-1: Test requirements for EVM equalizer spectrum flatness (normal conditions)

Frequency range Maximum ripple (dB)
|FuL_meas — Feenter] £ X MHz 6 +TT (p-p)
(Range 1)
|FuL_meas — Fcenter| > X MHz 9+TT (p-p)
(Range 2)
NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: Fcenter refers to the center frequency of the CC
NOTE 3: X, in MHz, is equal to 30% of the CC bandwidth

w

<648, <9 dByy+TT

T max(Range 1) — min(Range 2) < 71-1[1?

Range 1 i Range 2

P |FuL meas — F_center]

Figure 6.4.2.4.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation
of the coefficients indicated under normal conditions

6.4.2.5 EVM spectral flatness for pi/2 BPSK modulation
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.

- Whether and, if yes, how to test the requirement on shaping filter is FFS.
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6.4.25.1 Test purpose

Sametest purpose asin clause 6.4.2.4.1.

6.4.2.5.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.4.2.5.3 Minimum conformance requirements

These requirements are defined for pi/2 BPSK modulation. The EVM equalizer coefficients across the allocated uplink
block shall be modified to fit inside the mask specified in Table 6.4.2.5.3-1 for normal conditions, prior to the
calculation of EVM. The limiting mask shall be placed to minimize the change in equalizer coefficientsin a sum of
squares sense.

Table 6.4.2.5.3-1: Mask for EVM equalizer coefficients for pi/2 BPSK (normal conditions)

Frequency range Parameter Maximum ripple (dB)
|FuL_meas — Feenter] = X MHz X1 6 (p-p)
(Range 1)
|FUL_Meas - Fcenterl > X MHz X2 14 (p-p)
(Range 2)

NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated.
NOTE 2: Feenter refers to the centre 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 6.4.2.5-1 for description of X1, X2 and X3.

=
X2=X1+X3 /

X3

X2

X1

D777 7

Range 1 Range 2

» |FuL_meas — F_center|

Figure 6.4.2.5.3-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation.
Fcenter denotes the centre frequency of the allocated block of PRBs. F_alloc denotes the bandwidth of
the PRB allocation

This requirement does not apply to other modulation types. The UE shall be allowed to employ spectral shaping for pi/2
BPSK. The shaping filter shall be restricted so that the impul se response of the transmit chain shall meet

|ato)| = |at )| vi#0
20loguo | &(t,7) | <-15dB 1<7<M -1,
Where:
| &(t,r) | =IDFT{ | &(t.f) | €20},
f isthe frequency of the M allocated subcarriers,

a(t,f) and o(t,f) are the amplitude and phase response, respectively of the transmit chain

ETSI



3GPP TS 38.521-2 version 16.6.0 Release 16 263 ETSI TS 138 521-2 V16.6.0 (2021-02)

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

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.4.2.5.
6.4.2.5.4 Test description

6.4.2.5.4.1 Initial condition
Sameinitial conditionsasin clause 6.4.2.4.4.1 with following exceptions:

- Instead of Table 6.4.2.4.4.1-1 > useTable6.4.2.54.1-1

Table 6.4.2.5.4.1-1: Test Configuration

Initial Conditions

Test Environment as specified in TS 38.508-1 Normal

[10] subclause 4.1

Test Frequencies as specified in TS 38.508-1 Low range, Mid range, High range
[10] subclause 4.3.1

Test Channel Bandwidths as specified in TS Lowest, Mid, Highest

38.508-1 [10] subclause 4.3.1

Test SCS as specified in TS 38.508-1 [10] Lowest

subclause [TBD]

Test Parameters

Test ID Downlink Configuration Uplink Configuration
N/A Modulation RB allocation (NOTE 1)
1 DFT-s-OFDM pi/2-BPSK Outer_Full
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

NOTE 2: Test Channel Bandwidths are checked separately for each NR band, which applicable channel
bandwidths are specified in Table 5.3.5-1.

6.4.2.5.4.2 Test procedure
1. Retrievethe LO position from the parameter txDirecCurrentLocation in Uplink TxDirectCurrent | E.

2. SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI
to schedule the UL RM C according to Table 6.4.2.5.4.1-1. Since the UE has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC

3. Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

4. Send continuoudly uplink power control "up” commands in the uplink scheduling information to the UE until the
UE transmits at Pumax level. Allow at least 200 ms for the UE to reach Pumax level. Allow at least
BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

5. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

6. Measure spectrum flatness using Global In-Channel Tx-Test (Annex E) for the 6- and @-polarizations,
respectively. For TDD, only dots consisting of only UL symbols are under test.

7. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1. TheBEAM_SELECT WAIT_TIME default value isdefined in Annex K.1.1.

6.4.2.5.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.
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6.4.2.5.5 Test requirement

Each of the n spectrum flatness functions, shall derive four ripple resultsin Annex E.4.4. The derived results shall not
exceed the valuesin Table 6.4.2.5.5-1 and Figure 6.4.2.5.5-1:

Table 6.4.2.5.5-1: Test requirement for EVM equalizer coefficients for pi/2 BPSK (normal conditions)

Frequency range Parameter Maximum ripple (dB)
|FuL_meas — Feenter| = X MHZz X1 6+TT (p-p)
(Range 1)
|FuL_meas — Feenter| > X MHz X2 14+ TT (p-p)
(Range 2)

NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated.
NOTE 2: Feenter refers to the centre 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 6.4.2.5-1 for description of X1, X2 and X3.

=
X2 = X1+ X3 %
X3
D7 0
X2
X1
D777 D
Range 1 Range 2
» |FuL_meas — F_center|

0 X

Figure 6.4.2.5.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation.
Fcenter denotes the centre frequency of the allocated block of PRBs

The UE passes the test when the derived results for at least one polarization fulfil the test requirements.

6.4A  Transmit signal quality for CA

6.4A.1 Frequency error for CA

6.4A.1.0 Minimum conformance requirements
The requirements in this clause apply to UEs of all power classes.

For intra-band contiguous carrier aggregation, the UE basic measurement interval of modulated carrier frequency is 1
UL slot. The mean value of basic measurements of UE modulated carrier frequencies per band shall be accurate to
within £0.1 PPM observed over a period of 1ms of cumulated measurement intervals compared to the carrier frequency
of primary component carrier received from the gNB.

The frequency error is defined as adirectional requirement. The requirement is verified in beam locked mode on beam
peak direction.

6.4A.1.1 Frequency error for CA (2UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
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- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Point with SCC allocation is FFS

6.4A.1.1.1 Test purpose
Thistest verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal
propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.

6.4A.1.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.

6.4A.1.1.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.1.0.

6.4A.1.1.4 Test description

6.4A.1.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.5A. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.4A.1.1.4.1-1. The details of the uplink
reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.4A.1.1.4.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] subclause
[4.3.1.2.3] for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA configuration)

Normal
Mid range

Highest aggregated BW of the CA

as specified in Table 5.5A.1-1 for the CA Configuration across configuration
bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 Lowest

Test Parameters

CA Configuration / Aggregated BW Downlink Configuration Uplink Configuration
Test ID CC& CBW (MHz) Modulation RB allocation Modulation RB allocation
Mapping (NOTE 1)
(NOTE 4)
PCC/CC1 Default CP-OFDM Full RB (NOTE DFT-s-OFDM REFSENS
1 QPSK 1) QPSK (NOTE 2)
SCC/CC2 -

NOTE 1: Full RB allocation shall be used per each

SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2: REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each
SCS, channel BW and NR band.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
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Downlink signals areinitially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.4A.1.1.4.1-1.
Propagation conditions are set according to Annex B.0O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4A.1.1.4.3

6.4A.1.1.4.2 Test procedure

1
2.

Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.

The SS shall configure SCC as per TS 38.508-1 [10] clause [TBD]. Message contents are defined in clause
6.4A.1.1.4.3.

SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [x], clauses 5.9, 6.1.3.10). Wait for at
least 2 seconds (Refer TS 38.133[25], clause 9.3).

SS transmits PDSCH via PDCCH DCI format 1_0 for C_RNTI to transmit the DL RMC according to Table
6.4.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4.1.4.1-1. Since the UL has no payload and no loopback data to send
the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the
UE so that the UE transmits at Pumax level for the duration of the test. Allow at least 200ms starting from the
first TPC Command for the UE to reach Pumax level. Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1)
for the UE Tx beam selection to compl ete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.6.Measure the Frequency Error using Global In-Channel Tx-Test (Annex
E) for the 6- and ¢-polarization. For TDD, only dots consisting of only UL symbols are under test.

NOTE 1: The BEAM_SELECT_WAIT_TIME default valueis defined in Annex K.1.1.

6.4A.1.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.1.1.5 Test Requirements

The 10 frequency error Af results for the 6-polarization or the n frequency error Af results for the ¢-polarization must
fulfil the test requirement:

|Af] < (0.1 PPM + 0.005 PPM), (for Aggregated BW < 400MHz)

6.4A.1.2 Frequency error for CA (3UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

Test Point with SCC dlocation is FFS
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- How to apply Multi-band relaxation into UL CA test casesis FFS.

6.4A.1.2.1 Test purpose
Thistest verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal
propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.

6.4A.1.2.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 3UL CA.

6.4A.1.2.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.1.0.

6.4A.1.2.4 Test description

Same asin clause 6.4A.1.1.4 with following exceptions:
- Instead of Table 6.4A.1.1.4.1-1> use Table 6.4A.1.2.4.1-1.
- Instead of clause 6.4A.1.1.4.3> use clause 6.4A.1.2.4.3.

- Instead of Table 6.4A.1.1.5-1-> use Table 6.4A.1.2.5-1.

Table 6.4A.1.2.4.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] subclause [4.1] Normal
Test Frequencies as specified in TS 38.508-1 [10] subclause Mid range
[4.3.1.2.3] for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA configuration) | Highest aggregated BW of the CA

as specified in Table 5.5A.1-1 for the CA Configuration across configuration

bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 Lowest

Test Parameters
CA Configuration / Aggregated BW Downlink Configuration Uplink Configuration

Test ID CC& CBW (MHz) Modulation RB allocation Modulation RB allocation
Mapping (NOTE 1)
(NOTE 4)
PCC/CC1 default CP-OFDM Full RB (NOTE DFT-s-OFDM REFSENS

1 QPSK 1) QPSK (NOTE 2)

SCC/CC2 - - - -
SCC/CC3 -

NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2: REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each
SCS, channel BW and NR band.

6.4A.1.2.5 Test Requirements

The 10 frequency error Af results for the 6-polarization or the n frequency error Af results for the ¢-polarization must
fulfil the test requirement:

|Af] < (0.1 PPM + 0.005 PPM), (for Aggregated BW < 400MHz)

6.4A.1.3 Frequency error for CA (4UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
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- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Point with SCC allocation is FFS

6.4A.1.3.1 Test purpose
Thistest verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal
propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.

6.4A.1.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 4UL CA.

6.4A.1.3.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.1.0.

6.4A.1.3.4 Test description

Same asin clause 6.4A.1.1.4 with following exceptions:
- Instead of Table 6.4A.1.1.4.1-1> use Table 6.4A.1.3.4.1-1.
- Instead of clause 6.4A.1.1.4.3> use clause 6.4A.1.3.4.3.

- Instead of Table 6.4A.1.1.5-1-> use Table 6.4A.1.3.5-1.

Table 6.4A.1.3.4.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] subclause
[4.3.1.2.3] for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA configuration)

Normal
Mid range

Highest aggregated BW of the CA

as specified in Table 5.5A.1-1 for the CA Configuration across configuration
bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 Lowest

Test Parameters

CA Configuration / Aggregated BW Downlink Configuration Uplink Configuration
Test ID CC& CBW (MHz) Modulation RB allocation Modulation RB allocation
Mapping (NOTE 1)
(NOTE 4)

PCC/CC1 Default CP-OFDM Full RB (NOTE DFT-s-OFDM REFSENS
QPSK 1) QPSK (NOTE 2)

1 SCC/CC2 - - - -

SCC/CC3 - - - -

SCC/CC4 -

NOTE 1: Full RB allocation shall be used per each

SCS and channel BW as specified in Table 7.3.2.4.1-2.

NOTE 2: REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each
SCS, channel BW and NR band.

6.4A.1.3.5 Test Requirements

The 10 frequency error Af results for the 6-polarization or the n frequency error Af results for the ¢-polarization must
fulfil the test requirement:
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|Af] < (0.1 PPM + 0.005 PPM), (for Aggregated BW < 400MHZ)

6.4A.2 Transmit modulation quality for CA

6.4A.2.0 General
For intra-band contiguous carrier aggregation, the requirementsin subclauses 6.4A.2.1.0, 6.4A.2.2.0, and 6.4A.2.3.0.
All the parameters defined in subclause 6.4A.2 are defined using the measurement methodology specified in Annex E.

All the requirementsin 6.4A.2 are defined as directional requirement. The requirements are verified in beam locked
mode on beam peak direction, with both UL polarizations active.

In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation |E (as defined in TS 38.331 [13]),
carrier leakage measurement requirement in subclause 6.4A.2.2.0 and 6.4A.2.3.0 shall be waived, and the RF correction
with regard to the carrier leakage and 1Q image shall be omitted during the calculation of transmit modulation quality.

The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA.
6.4A.2.1 Error vector magnitude for CA

6.4A.2.1.0 Minimum conformance requirements

The requirements in this subclause apply to UEs of all power classes. For intra-band contiguous carrier aggregation, the
Error Vector Magnitude requirement of section 6.4.2.1 is defined for each component carrier. Requirements only apply
with PRB allocation in one of the component carriers. Similar transmitter impairment removal procedures are applied
for CA waveform before EVM calculation asis specified for non-CA waveform.

6.4A.2.1.1 Error Vector magnitude for CA (2UL CA)
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.
- Test configuration tableis FFS.
- Applicability of UBF of single UL is FFS.

- Applicability of Beam peak of single UL is FFS.

6.4A.2.1.1.1 Test Purpose

For 2UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier.
Requirement applies for the allocated component carrier, when all other component carriers are activated, but not
allocated.

Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveform in section 6.4.2.1.

6.4A.2.1.1.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.

6.4A.2.1.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.1.0
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6.4A.2.1.1.4 Test description

6.4A.2.1.1.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR CA configuration specified in Table 5.5A. All of these configurations shall be tested with
applicable test parameters for each CA configuration, are shown in Table 6.4A.2.1.1.4.1-1. The details of the uplink
reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.4A.2.1.1.4.1-1: Test Configuration Table for 2UL CA
FFS

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and
section A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals for PCC are initially set up according to Annex C.0, C.1 and C.3, and uplink signals according
to Annex G.0, G.1 and G.3.

4. The UL Reference Measurement channels are set according to Table 6.4A.2.1.1.4.1-1.
5. Propagation conditions are set according to Annex B.O.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.4A.2.1.1.4.3

6.4A.2.1.1.4.2 Test procedure
1. Retrievethe LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent | E.
2. Configure SCC according to Annex C.0, C.1, C.3 for al downlink physical channels.

3. The SSshall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause
6.4A.2.1.1.4.3.

4. SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [TBD], clauses 5.9, 6.1.3.10). Wait for at
least 2 seconds (Refer TS 38.133[25], clause9.2).

5. SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4A.2.1.1.4.1-1. Since the UE has no payload datato send, the UE
transmits uplink MAC padding bits on the UL RMC.

6. Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to compl ete.

7. Send continuoudly uplink power control "up" commands in the uplink scheduling information to the UE until the
UE transmits at Pumax level. Allow at least 200ms starting from the first TPC command in this step for the UE to
reach Pymax level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to
complete.

8. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

9. Measure the EVMg, EVM,, EVMbpmrse and EVM pumrs,e 0n PCC using Global In-Channel Tx-Test (Annex
E) for the 8- and @-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test.

Calculate EVM owrs = Min(EVMowrse, EVMours, ) and EVM =min(EVM,,EVM,).
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10. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTEL: When switching to DFT-ss=OFDM waveform, as specified in the test configuration table 6.4A.2.1.1.4.1-1,
send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

NOTE 2: TheBEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.1.1.4.2-1: Void

Table 6.4A.2.1.1.4.2-2: Void

Table 6.4A.2.1.1.4.2-3: Power Window (dB) for EVM PUSCH
FFS

6.4A.2.1.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.1.1.5 Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4A.2.1.1.5-1.

The PUSCH EVM bwrs , derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4A.2.1.1.5-1 when
embedded with data symbols of the respective modulation scheme.

Table 6.4A.2.1.1.5-1:; Test requirements for Error Vector Magnitude for CA

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 304TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT

Table 6.4A.2.1.1.5-2: Test Tolerance for Error Vector Magnitude for CA

Test Metric FR2a FR2b
Quiet Zone size £30 cm FFS FES
6.4A.2.1.2 Error Vector magnitude for CA (3UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.

- Test configuration table is FFS.

6.4A.2.1.2.1 Test Purpose

For 3UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier.
Reguirement applies for the allocated component carrier, when all other component carriers are activated, but not
allocated.

Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveformin clause 6.4.2.1.
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6.4A.2.1.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 3UL CA.

6.4A.2.1.2.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.1.0

6.4A.2.1.24 Test description

Same asin clause 6.4A.2.1.1.4 with following exceptions:
- Instead of Table 6.4A.2.1.1.4.1-1 > use Table 6.4A.2.1.2.4.1-1.
- Instead of clause 6.4A.2.1.1.4.3 > use clause 6.4A.2.1.2.4.3.

- Instead of Table 6.4A.2.1.1.5-1 - use Table 6.4A.2.1.2.5-1.

Table 6.4A.2.1.2.4.1-1: Test Configuration Table for 3UL CA
FFS

6.4A.2.1.2.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.1.2.5 Test requirement

The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4A.2.1.2.5-1.

The PUSCH EVM pwmrs , derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4A.2.1.2.5-1 when
embedded with data symbols of the respective modulation scheme.

Table 6.4A.2.1.2.5-1: Test requirements for Error Vector Magnitude

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 30+TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT

Table 6.4A.2.1.2.5-2: Test Tolerance for Error Vector Magnitude for CA

Test Metric
Quiet Zone size <30 cm

FR2a
FFS

FR2b
FFS

6.4A.2.1.3 Error Vector magnitude for CA (4UL CA)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.

- Test configuration tableis FFS.

6.4A.2.1.3.1 Test Purpose

For 4UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier.
Requirement applies for the allocated component carrier, when all other component carriers are activated, but not
allocated.
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Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveform in clause 6.4.2.1.

6.4A.2.1.3.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 4UL CA.

6.4A.2.1.3.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.2.1.0

6.4A.2.1.34 Test description

Same asin clause 6.4A.2.1.1.4 with following exceptions:
- Instead of Table 6.4A.2.1.1.4.1-1 > use Table 6.4A.2.1.3.4.1-1.
- Instead of clause 6.4A.2.1.1.4.3 - use clause 6.4A.2.1.3.4.3.
- Instead of Table 6.4A.2.1.1.5-1 - use Table 6.4A.2.1.3.5-1.

Table 6.4A.2.1.3.4.1-1: Test Configuration Table for 4UL CA

FFS

6.4A.2.1.3.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.1.35 Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4A.2.1.3.5-1.

The PUSCH EVM pwrs , derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4A.2.1.3.5-1 when
embedded with data symbols of the respective modulation scheme.

Table 6.4A.2.1.3.5-1: Test requirements for Error Vector Magnitude

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 304TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT

Table 6.4A.2.1.3.5-2: Test Tolerance for Error Vector Magnitude for CA

Test Metric FR2a FR2b
Quiet Zone size <30 cm FFS FFS
6.4A.2.1.4 Error Vector magnitude for CA (5UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.

- Test configuration tableis FFS.
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6.4A.2.1.4.1 Test Purpose

For 5UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier.
Requirement applies for the allocated component carrier, when all other component carriers are activated, but not
allocated.

Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveform in clause 6.4.2.1.

6.4A.2.1.4.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 5SUL CA.

6.4A.2.1.4.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.1.0

6.4A.2.1.44 Test description

Same asin clause 6.4A.2.1.1.4 with following exceptions:
- Instead of Table 6.4A.2.1.1.4.1-1 > use Table 6.4A.2.1.4.4.1-1.
- Instead of clause 6.4A.2.1.1.4.3 > use clause 6.4A.2.1.4.4.3.
- Instead of Table 6.4A.2.1.1.5-1 - use Table 6.4A.2.1.4.5-1.

Table 6.4A.2.1.4.4.1-1: Test Configuration Table for 5UL CA

FFS

6.4A.2.1.4.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.1.45 Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4A.2.1.4.5-1.

The PUSCH EVM pwmrs , derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4A.2.1.4.5-1 when
embedded with data symbols of the respective modulation scheme.

Table 6.4A.2.1.4.5-1: Test requirements for Error Vector Magnitude for CA

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 30+TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT

Table 6.4A.2.1.4.5-2: Test Tolerance for Error Vector Magnitude for CA

Test Metric FR2a FR2b
Quiet Zone size <30 cm FFS FFS
6.4A.2.1.5 Error Vector magnitude for CA (6UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty and Test Tolerance are FFS.
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- Test configuration table is FFS.

6.4A.2.1.5.1 Test Purpose

For 6UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier.
Requirement applies for the allocated component carrier, when all other component carriers are activated, but not
allocated.

Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveform in clause 6.4.2.1.

6.4A.2.1.5.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 6UL CA.

6.4A.2.1.5.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.1.0

6.4A.2.1.54 Test description

Same asin clause 6.4A.2.1.1.4 with following exceptions:
- Instead of Table 6.4A.2.1.1.4.1-1 > use Table 6.4A.2.1.5.4.1-1.
- Instead of clause 6.4A.2.1.1.4.3 > use clause 6.4A.2.1.5.4.3.
- Instead of Table 6.4A.2.1.1.5-1 > use Table 6.4A.2.1.5.5-1.

Table 6.4A.2.1.5.4.1-1: Test Configuration Table for 6UL CA
FFS

6.4A.2.1.5.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.1.55 Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4A.2.1.5.5-1.

The PUSCH EVM pwmrs , derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4A.2.1.5.5-1 when
embedded with data symbols of the respective modulation scheme.

Table 6.4A.2.1.5.5-1: Test requirements for Error Vector Magnitude for CA

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 30+TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT

Table 6.4A.2.1.5.5-2: Test Tolerance for Error Vector Magnitude for CA

Test Metric FR2a FR2b
Quiet Zone size £30 cm FFS FES
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6.4A.2.1.6 Error Vector magnitude for CA (7UL CA)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.

- Test configuration table is FFS.

6.4A.2.1.6.1 Test Purpose

For 7UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier.
Requirement applies for the allocated component carrier, when all other component carriers are activated, but not
allocated.

Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveform in sub-section 6.4.2.1.

6.4A.2.1.6.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 7UL CA.

6.4A.2.1.6.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.1.0

6.4A.2.1.6.4 Test description

Same asin clause 6.4A.2.1.1.4 with following exceptions:
- Instead of Table 6.4A.2.1.1.4.1-1 > use Table 6.4A.2.1.6.4.1-1.
- Instead of clause 6.4A.2.1.1.4.3 > use clause 6.4A.2.1.6.4.3.
- Instead of Table 6.4A.2.1.1.5-1 &> use Table 6.4A.2.1.6.5-1.

Table 6.4A.2.1.6.4.1-1: Test Configuration Table for 7UL CA

FFS

6.4A.2.1.6.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.1.6.5 Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4A.2.1.6.5-1.

The PUSCH EVM pwmrs, derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4A.2.1.6.5-1 when
embedded with data symbols of the respective modulation scheme.

Table 6.4A.2.1.6.5-1: Test requirements for Error Vector Magnitude for CA

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 30+TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT
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Table 6.4A.2.1.6.5-2: Test Tolerance for Error Vector Magnitude for CA

Test Metric FR2a FR2b
Quiet Zone size <30 cm FFS FFS
6.4A.2.1.7 Error Vector magnitude for CA (8UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.

- Test configuration tableis FFS.

6.4A.2.1.7.1 Test Purpose

For 8UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier.
Reguirement applies for the allocated component carrier, when all other component carriers are activated, but not
allocated.

Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation asis
specified for non-CA waveform in sub-section 6.4.2.1.

6.4A.2.1.7.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 8UL CA.

6.4A.2.1.7.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.1.0

6.4A.2.1.7.4 Test description

Same asin clause 6.4A.2.1.1.4 with following exceptions:
- Instead of Table 6.4A.2.1.1.4.1-1 > use Table 6.4A.2.1.7.4.1-1.
- Instead of clause 6.4A.2.1.1.4.3 > useclause 6.4A.2.1.7.4.3.
- Instead of Table 6.4A.2.1.1.5-1 - use Table 6.4A.2.1.7.5-1.

Table 6.4A.2.1.7.4.1-1: Test Configuration Table for 8UL CA

FFS

6.4A.2.1.7.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.1.7.5 Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the valuesin Table 6.4A.2.1.7.5-1.

The PUSCH EVM pwmrs, derived in Annex E.4.6.2, shall not exceed the valuesin Table 6.4A.2.1.7.5-1 when
embedded with data symbols of the respective modulation scheme.
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Table 6.4A.2.1.7.5-1; Test requirements for Error Vector Magnitude for CA

Parameter Unit Average EVM Level Reference Signal EVM
Level
Pi/2 BPSK % 30+TT 304+TT
QPSK % 17.5+TT 17.5+TT
16 QAM % 12.5+TT 12.5+TT
64 QAM % 8+TT 8+TT

Table 6.4A.2.1.7.5-2: Test Tolerance for Error Vector Magnitude for CA

Test Metric

FR2a

FR2b

Quiet Zone size £30 cm

FFS

FFS

6.4A.2.2 Carrier leakage for CA
6.4A.2.2.0 Minimum conformance requirements
6.4A.2.2.0.1 General

Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier

and is measured on the component carrier with PRBs allocated. The measurement interval isone slot in the time

domain.

Note:

When UE has DL configured for non-contiguous CA, carrier leakage may land outside the spectrum

occupied by all configured UL and DL CC.

Therelative carrier leakage power is apower ratio of the additive sinusoid waveform and the modulated waveform. The
requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).

6.4A.2.2.0.2 Carrier leakage for power class 1

When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier
leakage power shall not exceed the values specified in Table 6.4A.2.2.0.2-1 for power class 1 UEs.

Table 6.4A.2.2.0.2-1: Minimum requirements for relative carrier leakage for power class 1

Parameters Relative Limit (dBc)
EIRP > 17 dBm -25
4 dBm < EIRP <17 dBm -20

6.4A.2.2.0.3 Carrier leakage for power class 2

When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier
leakage power shall not exceed the values specified in Table 6.4A.2.2.0.3-1 for power class 2.

Table 6.4A.2.2.0.3-1: Minimum requirements for relative carrier leakage power class 2

Parameters Relative limit (dBc)
EIRP > 6 dBm -25
-13dBm < EIRP <6 dBm -20

6.4A.2.2.0.4 Carrier leakage for power class 3

When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier
leakage power shall not exceed the values specified in Table 6.4A.2.2.0.4-1 for power class 3 UEs.
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Table 6.4A.2.2.0.4-1: Minimum requirements for relative carrier leakage power class 3

Parameters Relative limit (dBc)
Output power > 0 dBm -25
-13 dBm = Output 20

power EIRP < 0 dBm

6.4A.2.2.0.5 Carrier leakage for power class 4

When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier
leakage power shall not exceed the values specified in Table 6.4A.2.2.0.5-1 for power class 4 UEs.

Table 6.4A.2.2.0.5-1: Minimum requirements for relative carrier leakage power class 4

Parameters Relative limit (dBc)
Output power > 11 dBm -25
-13 dBm = Output 20

power EIRP <11 dBm

6.4A.2.2.1 Carrier leakage for CA (2UL CA)
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Test procedure isincomplete due to power window is TBD
- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
- Applicability of UBF of single UL is FFS.
- Applicability of Beam peak of single UL is FFS.

6.4A.2.2.1.1 Test purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes
with the sub carriers at its position (if allocated), especially, when their amplitudeis small.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4A.2.2.1.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.

6.4A.2.2.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.1.4 Test description

6.4A.2.2.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE

to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR

operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.1.4.1-1. The

details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH

and PDCCH before measurement are specified in Annex C.2.
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Table 6.4A.2.2.1.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal

subclause [4.1]

Test Frequencies as specified in TS 38.508-1 [10] Low and High range
subclause [4.3.1.2.3] for different CA bandwidth

classes

Test CC Combination setting (aggregated BW of the | Lowest aggregated BW
CA configuration) as specified in Table 5.5A.1-1 for
the CA Configuration across bandwidth combination
sets supported by the UE

Test SCS as specified in Table 5.3.5-1 Lowest
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping CBW RB allocation Modulation RB allocation
ID (NOTE 5) (MHz) (NOTE 1)
PCC/CC1 50 DFT-s-OFDM Inner_4RB_Left for PC2, PC3,
. QPSK PC4
N/A for this test Inner_16RB_Left_Region2 for
PC1
SCc/cc2 50

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA

Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated

BW, only the combination with the lowest PCC ChBW is tested.

NOTE 4: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right for

UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left_Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,

with CCi or CCj frequencies defined in TS38.508-1 [10].

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.4A.2.2.1.4.1-1.

5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.4A.2.2.1.4.3

6.4A.2.2.1.4.2 Test procedure

1. Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical channels.

2. The SSshall configure SCC as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.2.1.4.3.

3. SSactivates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

4. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to

schedule the UL RMC according to Table 6.4A.2.2.1.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.
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5. Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

6. Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preq + Pw = Pw, Where P is the power level specified in Tables 6.4A.2.2.1.4.2-1 according to the power
class. Pw isthe power window according to Table [TBD] for the carrier frequency f and the channel bandwidth
BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

7. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

8. Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the 6- and ¢-polarization. For
TDD, only slots consisting of only UL symbols are under test.

9. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4A.2.2.1.4.2-1: UE EIRP P;¢q (dBm) for carrier leakage

Power Class Preq (dBm) for step 5
Power Class 1 17
Power Class 2 6
Power Class 3 0
Power Class 4 11

Table 6.4A.2.2.1.4.2-2: Power Window (dB) for carrier leakage
FFS

6.4A.2.2.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.2.1.5 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and o-polarization the total valueis calculated
according to

CarrLesk,,,, =10log,, (1oca”Leake’ 10 4 Qe ) , where

30, for 60 kHz SCS
~ |60, for 120 kHz SCS'
Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1

table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated
RBs are not under test.

6.4A.2.2.2 Carrier leakage for CA (3UL CA)
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Test procedure isincomplete due to power window is TBD
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- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
- Applicability of UBF of single UL isFFS.
- Applicability of Beam peak of single UL is FFS.

6.4A.2.2.2.1 Test purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier |eakage interferes
with the sub carriers at its position (if allocated), especially, when their amplitude is small.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4A.2.2.2.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 3UL CA.

6.4A.2.2.2.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.24 Test description

6.4A.2.2.2.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.1.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.4A.2.2.2.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal

subclause [4.1]

Test Frequencies as specified in TS 38.508-1 [10] Low and High range
subclause [4.3.1.2.3] for different CA bandwidth

classes

Test CC Combination setting (aggregated BW of the | Lowest aggregated BW
CA configuration) as specified in Table 5.5A.1-1 for
the CA Configuration across bandwidth combination
sets supported by the UE

Test SCS as specified in Table 5.3.5-1 Lowest
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping CBW RB allocation Modulation RB allocation
ID (NOTE 5) (MHz) (NOTE 1)
PCC/CC1 50 DFT-s-OFDM Inner_4RB_Left for PC2, PC3,
. QPSK PC4
1 N/A for this test Inner_16RB_Left_Region2 for
PC1
SCC/CC2 50
SCC/CC3 50
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NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated

NOTE 4: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right for

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,

Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
BW, only the combination with the lowest PCC ChBW is tested.

UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left_Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

with CCi or CCj frequencies defined in TS38.508-1 [10].

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.4A.2.2.2.4.1-1.
Propagation conditions are set according to Annex B.O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4A.2.2.2.4.3

6.4A.2.2.2.4.2 Test procedure

1

Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical
channels.

The SS shall configure SCCs as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.2.2.4.3.

SS activates SCCs by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least
2 seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4A.2.2.2.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preg + Pw £ Pw, Where P is the power level specified in Tables 6.4A.2.2.2.4.2-1 according to the power
class. Py isthe power window according to Table [TBD] for the carrier frequency f and the channel bandwidth
BW. Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the 8- and ¢-polarization. For
TDD, only dots consisting of only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
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Table 6.4A.2.2.2.4.2-1: UE EIRP P,¢q (dBm) for carrier leakage

Power Class Preq (dBm) for step 5
Power Class 1 17
Power Class 2 6
Power Class 3 0
Power Class 4 11

Table 6.4A.2.2.2.4.2-2: Power Window (dB) for carrier leakage

TBD

6.4A.2.2.2.4.3 Message contents
M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.2.2.5 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and @-polarization the total value is calcul ated
according to

Carrleak g, =10l0g, (10° =/ +10°=4"7) where

B 30, for 60 kHz SCS
|60, for 120 kHz SCS’

Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1,
table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated
RBs are not under test.

6.4A.2.2.3 Carrier leakage for CA (4UL CA)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Test procedure isincomplete due to power window is TBD
- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
- Applicability of UBF of single UL isFFS.
- Applicability of Beam peak of single UL is FFS.

6.4A.2.2.3.1 Test purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes
with the sub carriers at its position (if allocated), especially, when their amplitude is small.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4A.2.2.3.2 Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 4UL CA.
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6.4A.2.2.3.3 Minimum conformance requirements

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.4A.2.2.
6.4A.2.2.34 Test description

6.4A.2.2.3.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.1.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.4A.2.2.3.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCC are mapped onto
physical frequencies according to Table 6.1-2
Test CC Combination setting (aggregated BW of the | Lowest aggregated BW
CA configuration) as specified in Table 5.5A.1-1 for
the CA Configuration across bandwidth combination
sets supported by the UE

Test SCS as specified in Table 5.3.5-1 Lowest
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping CBW RB allocation Modulation RB allocation
ID (NOTE 5) (MHz) (NOTE 1)
PCC/CC1 50 DFT-s-OFDM Inner_4RB_Left for PC2, PC3,
. PSK PC4
N/A for this test ° Inner_16RB_Left_Region2 for
PC1
1 SCC/CC2 50 DFT-s-OFDM
QPSK
SCC/CC3 50 DFT-s-OFDM
QPSK
SCC/CC4 50 DFT-s-OFDM
QPSK

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table

6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 4: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right for
UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS38.508-1 [10].

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.
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The UL Reference Measurement channels are set according to Table 6.4A.2.2.3.4.1-1.
Propagation conditions are set according to Annex B.O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4A.2.2.3.4.3

6.4A.2.2.3.4.2 Test procedure

1

Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical
channels.

The SS shall configure SCCs as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.2.3.4.3.

SS activates SCCs by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at |east
2 seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4A.2.2.3.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to compl ete.

Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preg + Pw £ Pw, Where P is the power level specified in Tables 6.4A.2.2.3.4.2-1 according to the power
class. Py isthe power window according to Table [TBD] for the carrier frequency f and the channel bandwidth
BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the 8- and ¢-polarization. For
TDD, only dots consisting of only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4A.2.2.3.4.2-1: UE EIRP P.¢q (dBm) for carrier leakage

Power Class Preq (dBm) for step 5
Power Class 1 17
Power Class 2 6
Power Class 3 0
Power Class 4 11

Table 6.4A.2.2.3.4.2-2: Power Window (dB) for carrier leakage

FFS

6.4A.2.2.3.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.
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6.4A.2.2.3.5 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and ¢@-polarization the total value is calcul ated
according to

Carrleak g, =10l0g, (10° =/ +10°=4 ) where

. 30, for 60 kHz SCS
|60, for 120 kHz SCS’

Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1,
table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated
RBs are not under test.

6.4A.2.2.4 Carrier leakage for CA (5UL CA)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Test procedure isincomplete due to power window is TBD

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.

6.4A.2.24.1 Test purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes
with the sub carriers at its position (if alocated), especially, when their amplitudeis small.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4A.2.2.4.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 5UL CA.

6.4A.2.2.4.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.4.4 Test description

6.4A.2.2.4.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.4.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.
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Table 6.4A.2.2.4.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause [4.1]

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2

Low and High range

Test CC Combination setting (aggregated BW of
the CA configuration) as specified in Table 5.5A.1-1
for the CA Configuration across bandwidth
combination sets supported by the UE

Lowest aggregated BW

Test SCS as specified in Table 5.3.5-1

Lowest

Test Parameters

CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping cBwW RB allocation Modulation RB allocation
ID (NOTE 5) (MHz) (NOTE 1)
PCC/CC1 50 DFT-s-OFDM Inner_4RB_Left for PC2, PC3,
. QPSK PC4
N/A for this test Inner_16RB_Left_Region2 for
PC1
SCC/CC2 50 - -
! SCCIcC3 50 : :
SCC/CC4 50 - -
SCC/CC5 50 - -

6.1-2 for PC1.

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 4: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right for
UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left_Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS 38.508-1 [10].

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and

Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.4A.2.2.4.4.1-1.

5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4A.2.2.4.4.3

6.4A.2.2.4.4.2 Test procedure

1. Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical

channels.

2. The SSshall configure SCCs as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.2.4.4.3.
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3. SSactivates SCCs by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least
2 seconds (Refer TS 38.133[25], clause 9.3).

4. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4A.2.2.4.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

5. Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

6. Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preg + Pw £ Pw, Where P is the power level specified in Table 6.4A.2.2.4.4.2-1 according to the power
class. Pw isthe power window according to Table 6.4A.2.2.4.4.2-2 for the carrier frequency f and the channel
bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to
complete.

7. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

8. Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the 6- and ¢-polarization. For
TDD, only slots consisting of only UL symbols are under test.

9. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4A.2.2.4.4.2-1: UE EIRP P,¢q (dBm) for carrier leakage

Power Class Preq (dBm) for step 5
Power Class 1 17
Power Class 2 6
Power Class 3 0
Power Class 4 11

Table 6.4A.2.2.4.4.2-2: Power Window (dB) for carrier leakage
TBD

6.4A.2.2.4.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.2.4.5 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and ¢-polarization the total valueis calculated
according to

CarrLesk,,,, =10log,, (1005‘”Leake 10 otrte e ) , where
_ (30, for 60 kHz SCS
|60, for 120 kHz SCS’

Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1,
table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated
RBs are not under test.

6.4A.2.2.5 Carrier leakage for CA (6UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
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- Test procedure isincomplete due to power window is TBD

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.

6.4A.2.25.1 Test purpose

Carrier leakage expressesitself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes
with the sub carriers at its position (if allocated), especially, when their amplitude is small.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4A.2.2.5.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 6UL CA.

6.4A.2.25.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.5.4 Test description

6.4A.2.25.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.5.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.4A.2.2.5.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Low and High range
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2
Test CC Combination setting (aggregated BW of Lowest aggregated BW
the CA configuration) as specified in Table 5.5A.1-
1 for the CA Configuration across bandwidth
combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 Lowest
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping CBW RB allocation Modulation RB allocation
ID (NOTE 5) (MHz) (NOTE 1)
PCC/CC1 50 DFT-s-OFDM Inner_4RB_Left for PC2, PC3,
. QPSK PC4
N/A for this test Inner_16RB_Left_Region2 for
PC1
SCC/CC2 50 - -
1 sccices 50 : :
SCC/CC4 50 - -
SCC/CC5 50 - -
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SCC/CC6 50 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated

NOTE 4: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right for

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,

6.1-2 for PC1.
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
BW, only the combination with the lowest PCC ChBW is tested.

UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

with CCi or CCj frequencies defined in TS 38.508-1 [10].

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.4A.2.2.5.4.1-1.
Propagation conditions are set according to Annex B.0O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4A.2.2.5.4.3

6.4A.2.2.5.4.2 Test procedure

1

Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical
channels.

The SS shall configure SCCs as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.2.5.4.3.

SS activates SCCs by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least
2 seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4A.2.2.5.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preq + Pw = Pw, Where P is the power level specified in Table 6.4A.2.2.5.4.2-1 according to the power
class. Pw isthe power window according to Table 6.4A.2.2.5.4.2-2 for the carrier frequency f and the channel
bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to
complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the 6- and ¢-polarization. For
TDD, only slots consisting of only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
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Table 6.4A.2.2.5.4.2-1: UE EIRP P,¢q (dBm) for carrier leakage

Power Class Preq (dBm) for step 5
Power Class 1 17
Power Class 2 6
Power Class 3 0
Power Class 4 11

Table 6.4A.2.2.5.4.2-2: Power Window (dB) for carrier leakage

TBD

6.4A.2.2.5.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.2.55 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and ¢-polarization the total value is calculated
according to

CarrLesk,,,, =10log,, (1oca”Leake’ 10 4 Qe ) , where

o 30, for 60 kHz SCS
|60, for 120 kHz SCS’

Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1,
table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated
RBs are not under test.

6.4A.2.2.6 Carrier leakage for CA (7UL CA)
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Test procedure isincomplete due to power window is TBD

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.

6.4A.2.2.6.1 Test purpose

Carrier leakage expressesitself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes
with the sub carriers at its position (if allocated), especialy, when their amplitude is small.

The purpose of thistest is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4A.2.2.6.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 7UL CA.

6.4A.2.2.6.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.2.0.
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6.4A.2.2.6.4 Test description

6.4A.2.2.6.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.6.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.4A.2.2.6.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause [4.1]
Test Frequencies as specified in TS 38.508-1 [10] Low and High range
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2
Test CC Combination setting (aggregated BW of Lowest aggregated BW
the CA configuration) as specified in Table 5.5A.1-
1 for the CA Configuration across bandwidth
combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 Lowest
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping cBwW RB allocation Modulation RB allocation
ID (NOTE 5) (MHz) (NOTE 1)
PCC/CC1 50 DFT-s-OFDM Inner_4RB_Left for PC2, PC3,
. QPSK PC4
N/A for this test Inner_16RB_Left_Region2 for
PC1
SCC/CC2 50 - -
SCC/CC3 50 - -
! Sccicca 50 : :
SCC/CC5 50 - -
SCC/CC6 50 - -
SCC/CC7 50 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 4: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right for
UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS 38.508-1 [10].

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
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Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.4A.2.2.6.4.1-1.
Propagation conditions are set according to Annex B.0O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4A.2.2.6.4.3

6.4A.2.2.6.4.2 Test procedure

1

Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical
channels.

The SS shall configure SCCs as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.2.6.4.3.

SS activates SCCs by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least
2 seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4A.2.2.6.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to compl ete.

Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preq + Pw = Pw, Where P is the power level specified in Table 6.4A.2.2.6.4.2-1 according to the power
class. Pw isthe power window according to Table 6.4A.2.2.6.4.2-2 for the carrier frequency f and the channel
bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to
complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.

Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the 6- and ¢-polarization. For
TDD, only slots consisting of only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4A.2.2.6.4.2-1: UE EIRP P;¢q (dBm) for carrier leakage

Power Class Preq (dBm) for step 5
Power Class 1 17
Power Class 2 6
Power Class 3 0
Power Class 4 11

Table 6.4A.2.2.6.4.2-2: Power Window (dB) for carrier leakage

FFS

6.4A.2.2.6.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.
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6.4A.2.2.6.5 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and ¢@-polarization the total value is calcul ated
according to

Carrleak g, =10l0g, (10° =/ +10°=4"7) where

. 30, for 60 kHz SCS
|60, for 120 kHz SCS’

Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1,
table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated
RBs are not under test.

6.4A.2.2.7 Carrier leakage for CA (8UL CA)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Test procedure isincomplete due to power window is TBD

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.

6.4A.2.2.7.1 Test purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of
approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes
with the sub carriers at its position (if alocated), especially, when their amplitudeis small.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4A.2.2.7.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 8UL CA.

6.4A.2.2.7.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.7.4 Test description

6.4A.2.2.7.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.7.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.
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Table 6.4A.2.2.7.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause [4.1]

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2

Low and High range

Test CC Combination setting (aggregated BW of
the CA configuration) as specified in Table 5.5A.1-
1 for the CA Configuration across bandwidth
combination sets supported by the UE

Lowest aggregated BW

Test SCS as specified in Table 5.3.5-1

Lowest

Test Parameters

CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping cBwW RB allocation Modulation RB allocation
ID (NOTE 5) (MHz) (NOTE 1)
PCC/CC1 50 DFT-s-OFDM Inner_4RB_Left for PC2, PC3,
. QPSK PC4
N/A for this test Inner_16RB_Left_Region2 for
PC1
SCC/CC2 50 - -
SCC/CC3 50 - -
1 SCC/CC4 50 - -
SCC/CC5 50 - -
SCC/CC6 50 - -
SCC/CC7 50 - -
SCC/CC8 50 - -

NOTE 1: The specific configuration of each RB al
6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 4: When the signalled DC carrier position is at Inner_4RB_Left for PC2, PC3, PC4, use Inner_4RB_Right for
UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left_Region2 for PC1, use
Inner_16RB_Right_Region2 for UL RB allocation.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj,
with CCi or CCj frequencies defined in TS 38.508-1 [10].

location is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table

1. Connection between SS and UE isshown in
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up

TS 38.508-1[10] Annex A, Figure A.3.3.1.1 for TE diagram and

according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause
5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.4A.2.2.7.4.1-1.

5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.4A.2.2.7.4.3
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6.4A.2.2.7.4.2 Test procedure

1

Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical
channels.

The SS shall configure SCCs as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.2.7.4.3.

SS activates SCCs by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least
2 seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4A.2.2.7.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP isin the
range Preg + Pw £ Pw, Where P is the power level specified in Table 6.4A.2.2.7.4.2-1 according to the power
class. Pw isthe power window according to Table 6.4A.2.2.7.4.2-2 for the carrier frequency f and the channel
bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to
complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the 8- and ¢-polarization. For
TDD, only slots consisting of only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4A.2.2.7.4.2-1: UE EIRP P,¢q (dBm) for carrier leakage

Power Class Preq (dBm) for step 5
Power Class 1 17
Power Class 2 6
Power Class 3 0
Power Class 4 11

Table 6.4A.2.2.7.4.2-2: Power Window (dB) for carrier leakage

FFS

6.4A.2.2.7.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.2.7.5 Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for 6- and ¢-polarization the total valueis calculated
according to

CarrLesk,,, =10log,, (1oca”Leake’ 10 4 Qe ) , where

o 30, for 60 kHz SCS
|60, for 120 kHz SCS’
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Each of the n total carrier leakage results CarrLeakroa shall not exceed the valuesin table 6.4.2.2.5-1 for power class 1,
table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated
RBs are not under test.

6.4A.2.3 In-band emissions for CA

6.4A.2.3.0 Minimum conformance requirements

6.4A.2.3.0.1 General

Inband emission requirement is defined over the spectrum occupied by al configured UL and DL CCs. The
measurement interval is as defined in section 6.4.2.4. The requirement is verified with the test metric of In-band
emission (Link=TX beam peak direction, Meas=Link angl€).

For intra-band contiguous carrier aggregation, the requirementsin this clause apply with all component carriers active
and with one single contiguous PRB allocation in one of uplink component carriers. The inband emission is defined as
the interference falling into the non-allocated resource blocks for al component carriers.

6.4A.2.3.0.2 In-band emissions for power class 1

The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.2-1 for power class 1 UEs.

Table 6.4A.2.3.0.2-1: Requirements for in-band emissions for power class 1

Parameter . L Applicable
description Unit Limit (NOTE 1) Frgguencies
Nks Any non-allocated
[ —25—10"logyg (Lcms)’ ] RB in allocated
I component carrier
General dB maxizo-logw(EVM) — 5. (Agsl— ),| andpnot allocated
l Lcre J component carriers
—55.1dBm — Pgp (NOTE 2)
-25 Output power > 27 dBm Image frequencies
IQImage | dB 20 Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 17 dBm Carrier frequency
leakage -20 4 dBm = Output power £ 17 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lc¢rg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM s the limit for the modulation format used in the allocated RBs.

Agp is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or
Az = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.3.0.3 In-band emissions for power class 2

The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.3-1 for power class 2.
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Table 6.4A.2.3.0.3-1: Requirements for in-band emissions for power class 2

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
[ _25-10-1logs (%)' 1 Any non-allocated
Lcrp RB in allocated
max (JAgg|—1) component carrier
General dB 20-logyo(EVM) — 5- Lers and not allocated
—55.1dBm — Py component carriers
(NOTE 2)
-25 Output power > 16 dBm Image frequencies
IQImage | dB 20 Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 6 dBm Carrier frequency
leakage -20 -13 dBm < Output power < 6 dBm (NOTES 4, 5)

NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

NOTE 3: Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

NOTE 6: Ly is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM s the limit for the modulation format used in the allocated RBs.

NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg =1 or
Az = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.3.0.4 In-band emissions for power class 3

The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.4-1 for power class 3 UEs.

Table 6.4A.2.3.0.4-1: Requirements for in-band emissions for power class 3

Parameter . L Applicable
description Unit Limit (NOTE 1) Frequencies
[ —25-10-1og, (%)' 1 Any non-allocated
Lcrp RB in allocated
max (JAgg|—1) component carrier
General dB 20-logyo(EVM) — 5- Lers and not allocated
—55.1dBm — Pgg component carriers
(NOTE 2)
-25 Output power > 10 dBm Image frequencies
IQImage | dB 20 Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 0 dBm Carrier frequency
leakage -20 -13 dBm < Output power < 0 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lc¢rg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM s the limit for the modulation format used in the allocated RBs.

Agp is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or
Az = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.3.0.5 In-band emissions for power class 4

The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.5-1 for power class 4 UEs.

Table 6.4A.2.3.0.5-1: Requirements for in-band emissions for power class 4

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
Ngg Any non-allocated
| 25100080 (T2), | R in allocated
_ component carrier
General dB max 20 -log;o(EVM) — 5- —(lARBl 1), and not allocated
Lers component carriers
—55.1dBm — Pgg (NOTE 2)
-25 Output power > 21 dBm Image frequencies
IQImage | dB 20 Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25 Output power > 11 dBm Carrier frequency
leakage -20 -13 dBm < Output power < 11 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lc¢rg IS the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM s the limit for the modulation format used in the allocated RBs.

Agp is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agz = 1 or
Agp = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

Prg is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.3.1 In-band emissions for CA (2UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

The test procedure is incomplete due to that power window for CA is TBD
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- Measurement Uncertainty and Test Tolerance are FFS.

- Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

6.4A.2.3.1.1 Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.3.1.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.

6.4A.2.3.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.1.4 Test description

6.4A.2.3.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with
applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.4A.2.3.1.4.1-1. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.4A.2.3.1.4.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.
Test CC combination setting as specified in Lowest aggregated BW of the CA configuration
subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA | Highest aggregated BW of the CA configuration
Configuration across bandwidth combination sets
supported by the UE.

Test SCS as specified in Table 5.3.5-1. Lowest
Test Parameters
. . Downlink . . .
CA Configuration / Aggregated BW Configuration Uplink Configuration
Test CC& . . .
D Mapping ChBw(MHz) RB allocation Modulation RB allocation (NOTE 1)
Inner_4RB_Left for PC2, PC3,
PCC DFT-s-OFDM PC4
P1/2 BPSK Inner_16RB_Left_Region2 for
1 Default N/A
PC1
SCC1 - -
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Inner_4RB_Right for PC2,
PCC DFT-s-OFDM PC3, PC4
P1/2 BPSK Inner_16RB_Right_Region2 for
2
PC1
SCC1 - -
Inner_4RB_Left for PC2, PC3,
PCC CP-OFDM PC4
QPSK Inner_16RB_Left_Region2 for
3
PC1
SCC1 - -
Inner_4RB_Right for PC2,
PCC CP-OFDM PC3, PC4
QPSK Inner_16RB_Right_Region2 for
4
PC1
SCC1 - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals for PCC are initially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10]
subclause 5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.4A.2.3.1.4.1-1.
5. Propagation conditions are set according to Annex B.O

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.4A.2.3.1.4.3

6.4A.2.3.1.4.2 Test procedure
1. Retrievethe LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent | E.

2. Configure SCC according to Annex C.0, C.1 and C.3.0 for al downlink physical channels.

3. The SSshall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.4A.2.3.1.4.3.

4. SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

5. SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ RNTI to
schedule the UL RMC according to Table 6.4A.2.3.1.4.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

6. Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT _WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.

7. Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is
Preg + Pw £ Pw, Where Pro is the power level specified in Table 6.4A.2.3.1.4.2-1 according to the power class
with power ID = 1. Pw isthe power window according to Table [TBD] for the carrier frequency f and the
channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection
to complete.
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8. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TXRX.

9. Measure In-band emission 1Es, |E, on PCC using Global In-Channel Tx-Test (Annex E) for the 6- and o-
polarizations, respectively. Measure power spectral density on the SCC. For TDD, only sots consisting of only

UL symbols are under test. Calculate |IE =

IEg + I1E,, wherethe calculation is based on linear power ratios.

10. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

11. Repeat steps 6 through 10 until In-band emissions have been measured for al power IDsin Table
6.4A.2.3.1.4.2-1.

NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4A.2.3.1.4.1-1,
send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR
RRCReconfiguration message with CP-OFDM condition.

NOTE 2: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

Table 6.4A.2.3.1.4.2-1: Parameters for In-band emissions

Power ID Unit Level for power Level for power Level for power Level for power
class 1 class 2 class 3 class 4
1 dBm 27 16 10 21
2 dBm 17 6 0 11
Table 6.4A.2.3.1.4.2-2: Power Window (dB) for In-band emissions
FFS
6.4A.2.3.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.4A.2.3.1.5

Test requirement

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.1.5-1 for power class 1 UEs.

Table 6.4A.2.3.1.5-1: Test Requirements for in-band emissions for power class 1

Parameter . L Applicable
description Unit Limit (NOTE 1) Frequencies
Any non-allocated
|r —25-10- 1og10( B), 1| RB in allocated
A 1 component carrier
General dB MAX120 - logyo(EVM) — 5- { ffI?'B ),|+TT and not allocated
—551dB p | component carriers
T ks (NOTE 2)
IQ Image dB -25+TT Output power > 27 dBm Image frequencies
-20+TT Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 17 dBm Carrier frequency
leakage -20+TT 4 dBm < Output power < 17 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lc¢rg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM s the limit for the modulation format used in the allocated RBs.

Agp is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or
Az = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.1.5-2 for power class 2 UEs.

Table 6.4A.2.3.1.5-2: Test Requirements for in-band emissions for power class 2

Parameter . L Applicable
description Unit Limit (NOTE 1) Frgguencies
N Any non-allocated
[ —25—10-logy, (LC‘:) RB in allocated
component carrier
General | dB max |50 . 1og. (EVM) — 5 - —(|AIL?B| D T andpnot allocated
_55.1dBm — Pey CRE component carriers
(NOTE 2)
IQ Image dB -25+TT Output power > 16 dBm Image frequencies
-20+TT Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 6 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 6 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lc¢rg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM s the limit for the modulation format used in the allocated RBs.

Agp is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or
Az = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.1.5-3 for power class 3 UEs.

ETSI




3GPP TS 38.521-2 version 16.6.0 Release 16 305

ETSI TS 138 521-2 V16.6.0 (2021-02)

Table 6.4A.2.3.1.5-3: Test Requirements for in-band emissions for power class 3

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
Any non-allocated
|r —25-10- 1og10( B) 1| RB in allocated
A component carrier
General dB %120 1og1o(EVM) — 5 - ( f’;'B ),|+TT and not allocated
—55.1dB p | component carriers
T ks (NOTE 2)
IQ Image dB -25+TT Output power > 10 dBm Image frequencies
-20+TT Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 0 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

NOTE 3: Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

NOTE 6: Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM s the limit for the modulation format used in the allocated RBs.

NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agz = 1 or
Agp = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.1.5-4 for power class 4 UEs.

Table 6.4A.2.3.1.5-4: Test Requirements for in-band emissions for power class 4

Parameter . L Applicable
description Unit Limit (NOTE 1) Frequencies
Any non-allocated
|r —25-10- 1og10( B), 1| RB in allocated
A component carrier
General dB MAX120 - logyo(EVM) — 5- { ffIJB ),|+TT and not allocated
—551dB p | component carriers
T ks (NOTE 2)
IQ Image dB -25+TT Output power > 21 dBm Image frequencies
-20+TT Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 11 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 11 dBm (NOTES 4, 5)
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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 (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

NOTE 3: Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

NOTE 6: Ly is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM s the limit for the modulation format used in the allocated RBs.

NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg =1 or
Az = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.3.2 In-band emissions for CA (3UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

The test procedure isincomplete due to that power window for CA is TBD
Measurement Uncertainty and Test Tolerance are FFS.

Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

6.4A.2.3.2.1 Test purpose

Thein-band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.3.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 3UL CA.

6.4A.2.3.2.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.2.3.0.

6.4A.2.3.2.4 Test description

Same asin clause 6.4A.2.3.1.4 with following exceptions:

nstead of Table 6.4A.2.3.1.4.1-1 - use Table 6.4A.2.3.2.4.1-1.
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Table 6.4A.2.3.2.4.1-1: Test Configuration Table for 3UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in
subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the
CA Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1. Lowest
Test Parameters
CA Configuration / Aggregated BW Coacf)i\gﬂlrler\]tli(on Uplink Configuration
TﬁDSt MCC & ChBw(MHz) RB allocation Modulation RB allocation (NOTE 1)
apping
Inner_4RB_Left for PC2, PC3,
PCC DFT-s-OFDM PC4 .
P1/2 BPSK Inner_16RB_Left_Region2 for
1 PC1
SCC1 - -
SCC2 - -
Inner_4RB_Right for PC2,
PCC DFT-s-OFDM PC3_, PC4 _
P1/2 BPSK Inner_16RB_Right_Region2 for
2 PC1
SCC1 - -
SCC2 - -
Default N/A Inner_4RB_Left for PC2, PC3,
PCC CP-OFDM PC4 _
3 QPSK Inner_16RB_Left Region2 for
PC1
SCC1 - -
SCC2 - -
Inner_4RB_Right for PC2,
PCC CP-OFDM PC3_, PC4 _
QPSK Inner_16RB_Right_Region2 for
4 PC1
SCC1 - -
SCC2 - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1
6.4A.2.3.2.5 Test requirement

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.2.5-1 for power class 1 UEs.
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Table 6.4A.2.3.2.5-1: Test Requirements for in-band emissions for power class 1

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
- and not allocated
component carriers
—55.1dBm — P, (NOTE 2)
IQ Image dB -25+TT Output power > 27 dBm Image frequencies
-20+TT Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 17 dBm Carrier frequency
leakage -20+TT 4 dBm = Output power < 17 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. A,z = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.2.5-2 for power class 2 UEs.

Table 6.4A.2.3.2.5-2: Test Requirements for in-band emissions for power class 2

Parameter . L Applicable
description Unit Limit (NOTE 1) Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
CcRB T RB in allocated
(Aws|-D) component carrier
General dB max | 20 -log,,(EVM) -5. —————,
oRB and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
-25+TT _Output power > 16 dBm Image frequencies
IQImage | dB 20+TT Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 6 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 6 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.2.5-3 for power class 3 UEs.

Table 6.4A.2.3.2.5-3: Test Requirements for in-band emissions for power class 3

Parameter Unit Limit (NOTE 1) Appllcab_le
description Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
e and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
IQ Image dB -25+TT Output power > 10 dBm Image frequencies
-20+TT Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 0 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.2.5-4 for power class 4 UEs.
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Table 6.4A.2.3.2.5-4: Test Requirements for in-band emissions for power class 4

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
- and not allocated
component carriers
—55.1dBm — P, (NOTE 2)
IQ Image dB -25+TT Output power > 21 dBm Image frequencies
-20+TT Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 11 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 11 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

6.4A.2.3.3 In-band emissions for CA (4UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

6.4A.2.

The test procedure is incomplete due to that power window for CA is TBD
Measurement Uncertainty and Test Tolerance are FFS.

Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

3.3.1 Test purpose

Thein-band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.

3.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 4UL CA.

6.4A.2.

3.33 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.2.3.0.
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Same asin clause 6.4A.2.3.1.4 with following exceptions:
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- Instead of Table 6.4A.2.3.1.4.1-1 = use Table 6.4A.2.3.3.4.1-1.

Table 6.4A.2.3.3.4.1-1: Test Configuration Table for 4UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in
subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the
CA Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Lowest

Test Parameters

CA Configuration / Aggregated BW Col?l?i\gglrlgtli(on Uplink Configuration
TﬁDSt MCC & ChBw(MHz) RB allocation Modulation RB allocation (NOTE 1)
apping
Inner_4RB_Left for PC2, PC3,
PCC DFT-s-OFDM PC4 .
P1/2 BPSK Inner_16RB_Left Region2 for
1 PC1
SCC1 - -
SCC2 - -
SCC3 - -
Inner_4RB_Right for PC2,
PCC DFT-s-OFDM PC3,PC4
P1/2 BPSK Inner_16RB_Right_Region2 for
2 PC1
SCC1 - -
SCC2 - -
SCC3 - -
Default N/A Inner_4RB_Left for PC2, PC3,
PCC CP-OFDM PC4 _
QPSK Inner_16RB_Left_Region2 for
3 PC1
SCC1 - -
Scc2 - -
SCC3 - -
Inner_4RB_Right for PC2,
PCC CP-OFDM PC3,PC4
QPSK Inner_16RB_Right_Region2 for
4 PC1
SCC1 - -
Scc2 - -
SCC3 - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1
6.4A.2.3.35 Test requirement

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.3.5-1 for power class 1 UEs.
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Table 6.4A.2.3.3.5-1: Test Requirements for in-band emissions for power class 1

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
- and not allocated
component carriers
—55.1dBm — P, (NOTE 2)
IQ Image dB -25+TT Output power > 27 dBm Image frequencies
-20+TT Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 17 dBm Carrier frequency
leakage -20+TT 4 dBm = Output power < 17 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. A,z = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.3.5-2 for power class 2 UEs.

Table 6.4A.2.3.3.5-2: Test Requirements for in-band emissions for power class 2

Parameter . L Applicable
description Unit Limit (NOTE 1) Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
CcRB T RB in allocated
(Aws|-D) component carrier
General dB max | 20 -log,,(EVM) -5. —————,
oRB and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
-25+TT _Output power > 16 dBm Image frequencies
IQImage | dB 20+TT Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 6 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 6 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.3.5-3 for power class 3 UEs.

Table 6.4A.2.3.3.5-3: Test Requirements for in-band emissions for power class 3

Parameter Unit Limit (NOTE 1) Appllcab_le
description Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
e and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
IQ Image dB -25+TT Output power > 10 dBm Image frequencies
-20+TT Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 0 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.3.5-4 for power class 4 UEs.
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Table 6.4A.2.3.3.5-4: Test Requirements for in-band emissions for power class 4

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
- and not allocated
component carriers
—55.1dBm — P, (NOTE 2)
IQ Image dB -25+TT Output power > 21 dBm Image frequencies
-20+TT Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 11 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 11 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

6.4A.2.3.4 In-band emissions for CA (5UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

6.4A.2.

The test procedure is incomplete due to that power window for CA is TBD
Measurement Uncertainty and Test Tolerance are FFS.

Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

34.1 Test purpose

Thein-band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.

3.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 5UL CA.

6.4A.2.

343 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.2.3.0.
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Same asin clause 6.4A.2.3.1.4 with following exceptions:

- Instead of Table 6.4A.2.3.1.4.1-1 > use Table 6.4A.2.3.4.4.1-1.

Table 6.4A.2.3.4.4.1-1: Test Configuration Table for 5UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in
subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the
CA Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Lowest

Test Parameters

CA Configuration / Aggregated BW Col?l?i\gglrlgtli(on Uplink Configuration
TﬁDSt MCC & ChBw(MHz) RB allocation Modulation RB allocation (NOTE 1)
apping
Inner_4RB_Left for PC2, PC3,
PCC DFT-s-OFDM PC4 .
P1/2 BPSK Inner_16RB_Left Region2 for
1 SCCl Default N/A . P(_:l
SCC2 - -
SCC3 - -
SCcC4 - -
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Inner_4RB_Right for PC2,
PCC DFT-s-OFDM PC3_, PC4 _
P1/2 BPSK Inner_16RB_Right_Region2 for
PC1
2 sccl - -
SCcC2 - -
SCC3 - -
SCC4 - -
Inner_4RB_Left for PC2, PC3,
pPCC CP-OFDM PC4 _
QPSK Inner_16RB_Left_Region2 for
PC1
3 sccl - -
SCC2 - -
SCC3 - -
SCC4 - -
Inner_4RB_Right for PC2,
pPCC CP-OFDM PC3., PC4 .
QPSK Inner_16RB_Right_Region2 for
PC1
4 sccl - -
SCcC2 - -
SCC3 - -
SCC4 - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1

6.4A.2.3.4.5 Test requirement

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.4.5-1 for power class 1 UEs.

Table 6.4A.2.3.4.5-1: Test Requirements for in-band emissions for power class 1

Parameter |, Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 - log " (EVM) -5. L, component carrier

and not allocated

CRB .
component carriers

—55.1dBm — P, (NOTE 2)
-25+TT _Output power > 27 dBm - Image frequencies
IQImage | dB 20+TT Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 17 dBm Carrier frequency
leakage -20+TT 4 dBm = Output power < 17 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.4.5-2 for power class 2 UEs.

Table 6.4A.2.3.4.5-2: Test Requirements for in-band emissions for power class 2

Parameter Unit Limit (NOTE 1) Appllcab_le
description Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
e and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
IQ Image dB -25+TT Output power > 16 dBm Image frequencies
-20+TT Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 6 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 6 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.4.5-3 for power class 3 UEs.
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Table 6.4A.2.3.4.5-3: Test Requirements for in-band emissions for power class 3

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
- and not allocated
component carriers
—55.1dBm — P, (NOTE 2)
IQ Image dB -25+TT Output power > 10 dBm Image frequencies
-20+TT Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 0 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.4.5-4 for power class 4 UEs.

Table 6.4A.2.3.4.5-4: Test Requirements for in-band emissions for power class 4

Parameter . L Applicable
description Unit Limit (NOTE 1) Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
cRB T RB in allocated
(Aws|-D) component carrier
General dB max | 20 -log,,(EVM) -5. —————,
oRB and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
-25+TT _Output power > 21 dBm - Image frequencies
IQImage | dB 20+TT Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 11 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 11 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
Prg is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.3.5 In-band emissions for CA (6UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

The test procedure is incomplete due to that power window for CA is TBD
Measurement Uncertainty and Test Tolerance are FFS.

Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

6.4A.2.3.5.1 Test purpose

Thein-

band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.3.5.2 Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 6UL CA.

6.4A.2.3.5.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.2.3.0.

6.4A.2.3.5.4 Test description

Same asin clause 6.4A.2.3.1.4 with following exceptions:

Instead of Table 6.4A.2.3.1.4.1-1 & use Table 6.4A.2.3.5.4.1-1.
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Table 6.4A.2.3.5.4.1-1: Test Configuration Table for 6UL CA

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.
Test CC combination setting as specified in Lowest aggregated BW of the CA configuration
subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the Highest aggregated BW of the CA configuration
CA Configuration across bandwidth combination sets
supported by the UE.

Test SCS as specified in Table 5.3.5-1. Lowest
Test Parameters
CA Configuration / Aggregated BW Coacf)i\gﬂlrler\]tli(on Uplink Configuration
TﬁDSt MCC & ChBw(MHz) RB allocation Modulation RB allocation (NOTE 1)
apping
Inner_4RB_Left for PC2, PC3,
PCC DFT-s-OFDM PC4 _
P1/2 BPSK Inner_16RB_Left_Region2 for
PC1
1 SCC1 - -
SCC2 - -
SCC3 - -
SCcC4 - -
SCC5 - -
Inner_4RB_Right for PC2,
PCC DFT-s-OFDM PC3,PC4
P1/2 BPSK Inner_16RB_Right_Region2 for
PC1
2 SCC1 - -
SCC2 - -
SCC3 - -
SCC4 - -
SCC5 - -
Default N/A Inner_4RB_Left for PC2, PC3,
PCC CP-OFDM PC4 _
QPSK Inner_16RB_Left_Region2 for
PC1
3 SCC1 - -
Scc2 - -
SCC3 - -
SCC4 - -
SCC5 - -
Inner_4RB_Right for PC2,
PCC CP-OFDM PC3,PC4
QPSK Inner_16RB_Right_Region2 for
PC1
4 SCC1 - -
SCC2 - -
SCC3 - -
SCcC4 - -
SCC5 - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1

6.4A.2.3.5.5 Test requirement

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.5.5-1 for power class 1 UEs.
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Table 6.4A.2.3.5.5-1: Test Requirements for in-band emissions for power class 1

Parameter |, ., Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
- and not allocated
component carriers
—55.1dBm — P, (NOTE 2)
IQ Image dB -25+TT Output power > 27 dBm Image frequencies
-20+TT Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 17 dBm Carrier frequency
leakage -20+TT 4 dBm = Output power < 17 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. A,z = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.5.5-2 for power class 2 UEs.

Table 6.4A.2.3.5.5-2: Test Requirements for in-band emissions for power class 2

Parameter . L Applicable
description Unit Limit (NOTE 1) Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
CcRB T RB in allocated
(Aws|-D) component carrier
General dB max | 20 -log,,(EVM) -5. —————,
oRB and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
-25+TT _Output power > 16 dBm Image frequencies
IQImage | dB 20+TT Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 6 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 6 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
Prg is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.5.5-3 for power class 3 UEs.

Table 6.4A.2.3.5.5-3: Test Requirements for in-band emissions for power class 3

Parameter Unit Limit (NOTE 1) Appllcab_le
description Frequencies
N
—-25-10-log 10( L - ] Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
e and not allocated
component carriers
—55.1dBm — Py (NOTE 2)
IQ Image dB -25+TT Output power > 10 dBm Image frequencies
-20+TT Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 0 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. A, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.5.5-4 for power class 4 UEs.
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Table 6.4A.2.3.5.5-4: Test Requirements for in-band emissions for power class 4

Parameter | ;i Limit (NOTE 1) Applicable
description Frequencies
N
—-25-10-log 10( L - J Any non-allocated
(‘ZRB ‘ ) T RB in allocated
General dB max | 20 -log,, (EVM) — 5. —F8 , component carrier
- and not allocated
component carriers
—55.1dBm — P, (NOTE 2)
IQ Image dB -25+TT Output power > 21 dBm Image frequencies
-20+TT Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 11 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 11 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Az = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

6.4A.2.3.6 In-band emissions for CA (7UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

6.4A.2.

The test procedure is incomplete due to that power window for CA is TBD
Measurement Uncertainty and Test Tolerance are FFS.

Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

3.6.1 Test purpose

Thein-band emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.

3.6.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 7UL CA.

6.4A.2.

3.6.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.2.3.0.
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Same asin clause 6.4A.2.3.1.4 with following exceptions:

- Instead of Table 6.4A.2.3.1.4.1-1 > use Table 6.4A.2.3.6.4.1-1.

Table 6.4A.2.3.6.4.1-1: Test Configuration Table for 7UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in
subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the
CA Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Lowest

Test Parameters

CA Configuration / Aggregated BW Col?l?i\gglrlgtli(on Uplink Configuration
TﬁDSt MCC & ChBw(MHz) RB allocation Modulation RB allocation (NOTE 1)
apping
Inner_4RB_Left for PC2, PC3,
PCC DFT-s-OFDM PC4 .
P1/2 BPSK Inner_16RB_Left Region2 for
PC1
1 ggg; Default N/A . N
SCC3 - -
SCcC4 - -
SCC5 - -
SCC6 - -
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Inner_4RB_Right for PC2,
PCC DFT-s-OFDM PC3_, PC4 _
P1/2 BPSK Inner_16RB_Right_Region2 for
PC1
SCC1 - -
2 scc2 - -
SCC3 - -
SCC4 - -
SCC5 - -
SCC6 - -
Inner_4RB_Left for PC2, PC3,
PCC CP-OFDM PC4 .
QPSK Inner_16RB_Left Region2 for
PC1
SCC1 - -
3 scc2 - -
SCC3 - -
SCC4 - -
SCC5 - -
SCC6 - -
Inner_4RB_Right for PC2,
pPCC CP-OFDM PC3_, PC4 _
QPSK Inner_16RB_Right_Region2 for
PC1
SCC1 - -
4 scc2 - -
SCC3 - -
SCC4 - -
SCC5 - -
SCC6 - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.
NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1
6.4A.2.3.6.5 Test requirement

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.6.5-1 for power class 1 UEs.

Table 6.4A.2.3.6.5-1: Test Requirements for in-band emissions for power class 1

Parameter . . Applicable
description Unit Limit (NOTE 1) Frequencies
N
—-25-10-log 1{ 3 FE J Any non-allocated
‘ZRB ‘ ) +TT RB in allocated
General 4B max | 20-log ,, (EVM) —5-. (Are|— , component carrier
orB and not allocated
component carriers
—55.1dBm — Py, (NOTE 2)
-25+TT _Output power > 27 dBm - Image frequencies
IQImage | dB 20+TT Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 17 dBm Carrier frequency
eakage -20+ m < Output power < m ,
leak 20+TT 4 dB 0] 17 dB (NOTES 4, 5)

ETSI




3GPP TS 38.521-2 version 16.6.0 Release 16 326 ETSI TS 138 521-2 V16.6.0 (2021-02)

NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
Prg is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.6.5-2 for power class 2 UEs.

Table 6.4A.2.3.6.5-2: Test Requirements for in-band emissions for power class 2

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

Parameter Unit Limit (NOTE 1) Appllcab_le
description Frequencies
N
—-25-10"log 1{ 3 i J Any non-allocated
(‘ZRB ‘ ) 1T RB in allocated
] _e \UPre|~ component carrier
General dB max | 20 -log ,, (EVM) -5 - and not allocated
component carriers
—55.1dBm — Py, (NOTE 2)
IQ Image dB -25+TT Output power > 16 dBm Image frequencies
-20+TT Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 6 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 6 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.6.5-3 for power class 3 UEs.
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Table 6.4A.2.3.6.5-3: Test Requirements for in-band emissions for power class 3

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

Parameter |, Limit (NOTE 1) Applicable
description Frequencies
N
-25-10-log,, RE_ |,
L cre Any non-allocated
(Aw|-2) +TT RB in allocated
General dB max | 20-log 4 (EVM) -5 21—, component carrier
CRB and not allocated
component carriers
-25+TT Output power > 10 dBm Image frequencies
IQImage | dB 20+TT Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 0 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.6.5-4 for power class 4 UEs.

Table 6.4A.2.3.6.5-4: Test Requirements for in-band emissions for power class 4

Parameter . . Applicable
description Unit Limit (NOTE 1) Frequencies
N
—-25-10-log 1{ 3 i J Any non-allocated
‘ZRB ‘ ) +TT RB in allocated
General 4B max | 20-log ,, (EVM) —5-. (Are|— , component carrier
orB and not allocated
component carriers
—55.1dBm — Py, (NOTE 2)
-25+TT _Output power > 21 dBm - Image frequencies
IQImage | dB 20+TT Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 11 dBm Carrier frequency
leakage -204TT -13 dBm < Output power < 11 dBm (NOTES 4, 5)
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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 (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

NOTE 3: Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

NOTE 6: L g is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM is the limit for the modulation format used in the allocated RBs.

NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Az = 1 or
Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.3.7 In-band emissions for CA (8UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Thetest procedure isincomplete due to that power window for CA is TBD

- Measurement Uncertainty and Test Tolerance are FFS.

- Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which
relaxation applied to the requirement is FFS.

6.4A.2.3.7.1 Test purpose

The in-band

emissions are a measure of the interference falling into the non-allocated resources blocks.

The purpose of thistest isto exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

6.4A.2.3.7.2 Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 8UL CA.

6.4A.2.3.7.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.4A.2.3.0.

6.4A.2.3.7.4 Test description

Same asin clause 6.4A.2.3.1.4 with following exceptions:

- Instead of Table 6.4A.2.3.1.4.1-1 > use Table 6.4A.2.3.7.4.1-1.
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Table 6.4A.2.3.7.4.1-1: Test Configuration Table for 8UL CA

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause [4.3.1.2.3] for different CA bandwidth
classes, and PCC and SCCs are mapped onto
physical frequencies according to Table 6.1-2.

Low and High range

Test CC combination setting as specified in
subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the
CA Configuration across bandwidth combination sets
supported by the UE.

Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

Test SCS as specified in Table 5.3.5-1.

Lowest

Test Parameters

CA Configuration / Aggregated BW Coacf)i\gﬂlrler\]tli(on Uplink Configuration
TﬁDSt MCC & ChBw(MHz) RB allocation Modulation RB allocation (NOTE 1)
apping
Inner_4RB_Left for PC2, PC3,
PCC DFT-s-OFDM PC4
P1/2 BPSK Inner_16RB_Left_Region2 for
PC1
SCC1 - -
1 SCC2 Default N/A - -
SCC3 - -
SCC4 - -
SCC5 - -
SCC6 - -
SCC7 - -
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Inner_4RB_Right for PC2,
PCC DFT-s-OFDM PC3_, PC4 _
P1/2 BPSK Inner_16RB_Right_Region2 for
PC1
SCC1 - -
2 SCC2 - -
SCC3 - -
SCC4 - -
SCC5 - -
SCC6 - -
SCC7 - -
Inner_4RB_Left for PC2, PC3,
PCC CP-OFDM PC4 _
QPSK Inner_16RB_Left_Region2 for
PC1
SCC1 - -
3 SCC2 - -
SCC3 - -
SCC4 - -
SCC5 - -
SCC6 - -
SCC7 - -
Inner_4RB_Right for PC2,
PCC CP-OFDM PCS_, PC4 _
QPSK Inner_16RB_Right_Region2 for
PC1
SCC1 - -
4 SCC2 - -
SCC3 - -
SCC4 - -
SCC5 - -
SCC6 - -
SCC7 - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table

NOTE 2:

6.1-2 for PC1.
CA Configuration Test cumulative aggregated BW settings are checked separately for each CA
Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1

6.4A.2.3.7.5

Test requirement

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.7.5-1 for power class 1 UEs.

Table 6.4A.2.3.7.5-1: Test Requirements for in-band emissions for power class 1

Parameter Unit Limit (NOTE 1) Appllcab_le
description Frequencies
—25-10-log,, AL ,
L cre Any non-allocated
(\A o ‘ -1 +TT RB in allocated
General dB max | 20-10g,, (EVM) —5-———, component carrier
CRB and not allocated
component carriers
—55.1dBm — Py, (NOTE 2)
-25+TT Output power > 27 dBm Image frequencies
IQImage | dB 20+TT Output power < 27 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 17 dBm Carrier frequency
leakage -20+TT 4 dBm < Output power < 17 dBm (NOTES 4, 5)
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NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum
requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or

Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Ag, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
Prg is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage in Table 6.4A.2.3.7.5-2 for power class 2 UEs.

Table 6.4A.2.3.7.5-2: Test Requirements for in-band emissions for power class 2

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:

Parameter Unit Limit (NOTE 1) Appllcab_le
description Frequencies
N
—-25-10"log 1{ 3 i J Any non-allocated
(‘ZRB ‘ ) 1T RB in allocated
] _e \UPre|~ component carrier
General dB max | 20 -log ,, (EVM) -5 - and not allocated
component carriers
—55.1dBm — Py, (NOTE 2)
IQ Image dB -25+TT Output power > 16 dBm Image frequencies
-20+TT Output power < 16 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 6 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 6 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. A, = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for |Q Image and Carrier Leakage in Table 6.4A.2.3.7.5-3 for power class 3 UEs.
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Table 6.4A.2.3.7.5-3: Test Requirements for in-band emissions for power class 3

NOTE 2:

NOTE 3:
NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:
NOTE 8:

NOTE 9:
NOTE 10:

Parameter |, Limit (NOTE 1) Applicable
description Frequencies
N
-25-10-log,, RE_ |,
L cre Any non-allocated
(Aw|-2) +TT RB in allocated
General dB max | 20-log 4 (EVM) -5 21—, component carrier
CRB and not allocated
component carriers
-25+TT Output power > 10 dBm Image frequencies
IQImage | dB 20+TT Output power < 10 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 0 dBm Carrier frequency
leakage -20+TT -13 dBm < Output power < 0 dBm (NOTES 4, 5)
NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum

requirement is calculated as the higher of (P, - 25 dB) and the power sum of all limit values (General, IQ Image or
Carrier leakage) that apply. P is defined in NOTE 9.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

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.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

Lcgg is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

EVM is the limit for the modulation format used in the allocated RBs.
Aqg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg = 1 or

Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the

carrier spacing between the CCs is not a multiple of RB.
P is the transmitted power per allocated RB, measured in dBm.

All powers are EIRP in beam peak direction.

For power ID1 and 1D2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the
corresponding values for 1Q Image and Carrier Leakage Table 6.4A.2.3.7.5-4 for power class 4 UEs.

Table 6.4A.2.3.7.5-4: Test Requirements for in-band emissions for power class 4

Parameter . . Applicable
description Unit Limit (NOTE 1) Frequencies
N
—-25-10-log 1{ 3 i J Any non-allocated
‘ZRB ‘ ) +TT RB in allocated
General 4B max | 20-log ,, (EVM) —5-. (Are|— , component carrier
orB and not allocated
component carriers
—55.1dBm — Py, (NOTE 2)
-25+TT _Output power > 21 dBm - Image frequencies
IQImage | dB 20+TT Output power < 21 dBm (NOTES 2, 3)
Carrier dBc -25+TT Output power > 11 dBm Carrier frequency
leakage -204TT -13 dBm < Output power < 11 dBm (NOTES 4, 5)
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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 (P, - 25 dB) and the power sum of all limit values (General, 1Q Image or
Carrier leakage) that apply. P is defined in NOTE 9.

NOTE 2: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For
pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to
the measured power in the allocated RB with highest PSD.

NOTE 3: Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.

NOTE 4: The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated
RB to the measured total power in all allocated RBs.

NOTE 5: The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in
the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.

NOTE 6: L g is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1).

NOTE 7: EVM is the limit for the modulation format used in the allocated RBs.

NOTE 8: Agg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Az = 1 or
Agg = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the
carrier spacing between the CCs is not a multiple of RB.

NOTE 9: P is the transmitted power per allocated RB, measured in dBm.

NOTE 10: All powers are EIRP in beam peak direction.

6.4A.2.4 EVM equalizer spectrum flatness for CA

FFS.

6.4A.2.5 EVM spectral flatness for pi/2 BPSK modulation with spectrum shaping for
CA

FFS.

6.4D  Transmit signal quality for UL MIMO

6.4D.3 Time alignment error for UL MIMO

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- OTA test procedure for UL MIMO is still under investigation.

- Test config tableis still FFS.

- Test tolerance is FFS

- Applicability of UBF of single UL is FFS

- Applicability of Beam peak of single UL is FFS

6.4D.3.1

Test purpose

To verify that the error of time alignment in UL MIMO does not exceed the range prescribed by the specified UL
MIMO Time Alignment Error (TAE) and tolerance.

An excess time alignment error has the possibility to interfere to other channels or other systems and decrease UL
MIMO performance because of the timing unsynchronization.

6.4D.3.2

Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that support UL MIMO.
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6.4D.3.3 Minimum conformance requirements

For UE(s) with multiple physical antenna ports supporting UL MIMO, this requirement applies to frame timing
differences between transmissions on multiple physical antenna ports in the codebook transmission scheme.

The time aignment error (TAE) is defined as the average frame timing difference between any two transmissions on
different physical antenna ports.

For UE(s) with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 ns.

The normative reference for thisrequirement is TS 38.101-2 [ 3] clause 6.4D.3.
6.4D.3.4 Test description

6.4D.3.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.2-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, are shown in table
6.4D.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.4D.3.4.1-1: Test Configuration Table

FFS

1. Connection between SSand UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals areinitially set up according to Annex C.0, C.1 and C.3, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement Channels are set according to Table 6.4D.3.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.4D.3.4.3.

6.4D.3.4.2 Test procedure

1. SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.4D.3.4.1-1. Since the UE has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the
condition 2TX_UL_MIMO in 38.508-1 [10] subclause 4.3.6.1.1.2.

2. Setthe UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

3. Send continuoudly uplink power control "up" commands in every uplink scheduling information to the UE until
the UE transmits at Pumax level. Allow at least 200ms starting from the first TPC Command for the UE to reach
Pumax level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to
complete.

4. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition TxRX.
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5. Measure the timing of one sub-frame at each physical antenna port.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.

6.4D.3.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6 ensuring Table 4.6.3-182 with condition
2TX_UL_MIMO.

6.4D.3.5 Test requirement

For UE(s) with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130+ TT ns.

Table 6.4D.3.5-1: Test Tolerance (Time alignment error for UL MIMO)

Test Tolerance
FFS

FFS.
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6.5 Output RF spectrum emissions

Unwanted emissions are divided into " Out-of-band emission” and " Spurious emissions’ in 3GPP RF specifications.
Thisnotation isin line with ITU-R recommendations such as SM.329 [7] and the Radio Regulations [TBD].

ITU defines:

Out-of-band emission = Emission on a frequency or frequencies immediately outside the necessary bandwidth which
results from the modulation process, but excluding spurious emissions.

Spurious emission = Emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level
of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include
harmonic emissions, parasitic emissions, intermodul ation products and frequency conversion products but exclude out-
of-band emissions.

Unwanted emissions = Consist of spurious emissions and out-of-band emissions.

The UE transmitter spectrum emission consists of the three components; the occupied bandwidth (channel bandwidth),
the Out Of Band (OOB) emissions and the far out spurious emission domain.

) . Channel
Spurious domain  Afooe  pandwidth  Afoos Spurious domain
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Figure 6.5-1: Transmitter RF spectrum

6.5.1 Occupied bandwidth

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Measurement Uncertainty FFS.

6.5.1.1 Test purpose

To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE are less
than their specific limits

6.5.1.2 Test applicability

Thistest appliesto al types of NR UE release 15 and forward.

6.5.1.3 Minimum conformance requirements

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 6.5.1.3-1.
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The occupied bandwidth is defined as a directional requirement. The requirement is verified in beam locked mode with
the test metric of OBW (Link=T X beam peak direction, Meas=Link angle).

Table 6.5.1.3-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth
50 100 200 400
MHz MHz MHz MHz
Channel bandwidth
(MHz) 50 100 200 400

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.5.1.
6.5.1.4 Test description

6.5.1.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SSto take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.5.1.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.5.1.4.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in TS 38.508-1 [10] | Normal
clause 4.1
Test Frequencies as specified in TS 38.508-1 [10] | Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in TS All
38.508-1 [10] clause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest

Test Parameters

Test ID Downlink Configuration Uplink Configuration
_ . Modulation RB allocation (NOTE 1)
1 N/A for occupied bandwidth test case DFT-5-OFDM OPSK Outer ful
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table
6.1-2 for PC1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
clause A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.

3. Downlink signalsareinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.5.1.4.1-1.
5. Propagation conditions are set according to Annex B.0

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.5.1.4.3
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6.5.1.4.2 Test procedure

1. SSsendsuplink scheduling information for each UL HARQ process viaPDSCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.5.1.4.1-1. Since the UL has no payload and no loopback data to send
the UE sends uplink MAC padding bits on the UL RMC.

2. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection to compl ete.

3. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200 msfor the UE to reach maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

4. SS activatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure the EIRP spectrum distribution within 1.5-times or more frequency range over the requirement for
Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall
be approximately Gaussian (typical spectrum analyser filter). The measuring duration is one active uplink
subframe. EIRP is captured from both polarizations, theta and phi.

6. Calculate the total EIRP from both polarizations, theta and phi, within the range of al frequencies measured in
step 4 and save thisvalue as "Total EIRP'. EIRP measurement procedure is defined in Annex K.

7. ldentify the measurement window whose centre is aligned on the centre of the channel for which the sum of the
power measured in theta and phi polarization is 99% of the “ Total EIRP".

8. The“Occupied Bandwidth” is the width of the measurement window obtained in step 6.

6.5.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.5.1.5 Test requirement

The measured Occupied Bandwidth shall not exceed valuesin Table 6.5.1.5-1.

Table 6.5.1.5-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth
50 100 200 400
MHz MHz MHz MHz
Channel bandwidth
(MH2) 50 100 200 400

6.5.2 Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from
the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission
limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio. Additional
requirements to protect specific bands are also considered.

The requirementsin clause 6.5.2.1 only apply when both UL and DL of a UE are configured for single CC operation,
and they are of the same bandwidth. For a UE that is configured for single CC operation with different channel
bandwidthsin UL and DL, the requirementsin clause 6.5A.2.1 apply.

All out of band emissions for range 2 are TRP.
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6.5.2.1 Spectrum Emission Mask

6.5.2.1.1 Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth.

6.5.2.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.5.2.1.3 Minimum conformance requirements

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 Foog as specified in Table 6.5.2.1-1 the spurious requirementsin
clause 6.5.3 are applicable.

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.1.3-1 for the specified channel
bandwidth. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak
direction, Meas=TRP grid).

Table 6.5.2.1.3-1: General NR spectrum emission mask for Range 2.

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 50 100 200 400 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-5 -5 -5 -5 -5 1 MHz
+5-10 -13 -5 -5 -5 1 MHz
+10-20 -13 -13 -5 -5 1 MHz
+20-40 -13 -13 -13 -5 1 MHz
+ 40-100 -13 -13 -13 -13 1 MHz
+ 100-200 -13 -13 -13 1 MHz
+ 200-400 -13 -13 1 MHz
+ 400-800 -13 1 MHz

The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.1.
6.5.2.1.4 Test description

6.5.2.14.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.5.2.1.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.
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Table 6.5.2.1.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Mid range

subclause 4.3.1

Test Channel Bandwidths as specified in TS 38.508-1 [10]
subclause 4.3.1

Lowest, Mid, Highest

Test SCS as specified in Table 5.3.5-1

Lowest, Highest

Test Parameters

Test ID Downlink Configuration Uplink Configuration
N/A for Spectrum Emission Mask test case Modulation RB allocation (NOTE 1)

1 DFT-s-OFDM PI1/2 BPSK Outer_1RB_Left
2 DFT-s-OFDM PI/2 BPSK Outer_1RB_Right
3 DFT-s-OFDM PI1/2 BPSK Outer_Full

4 DFT-s-OFDM QPSK Outer_1RB_Left
5 DFT-s-OFDM QPSK Outer_1RB_Right
6 DFT-s-OFDM QPSK Outer_Full

7 DFT-s-OFDM 16 QAM Outer_1RB_Left
8 DFT-s-OFDM 16 QAM Outer_1RB_Right
9 DFT-s-OFDM 16 QAM Outer_Full

10 DFT-s-OFDM 64 QAM Outer_1RB_Left
11 DFT-s-OFDM 64 QAM Outer_1RB_Right
12 DFT-s-OFDM 64 QAM Outer_Full

13 CP-OFDM QPSK Outer_1RB_Left
14 CP-OFDM QPSK Outer_1RB_Right
15 CP-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2

for PC1.

NOTE 2: All test points in this table must also exist in table 6.2.2.4.1-1, table 6.2.2.4.1-2, table 6.2.2.4.1-3 (MPR).

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and

clause A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsareinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to

Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.5.2.1.4.1-1.

5. Propagation conditions are set according to Annex B.0

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.

Message contents are defined in clause 6.5.2.1.4.3

6.5.2.1.4.2 Test procedure

1. SSsends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.5.2.1.4.2-1. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC.

2. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

ETSI




3GPP TS 38.521-2 version 16.6.0 Release 16 341 ETSI TS 138 521-2 V16.6.0 (2021-02)

3. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200 msfor the UE to reach maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

4. SS activatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure the TRP of the transmitted signal with a measurement filter of bandwidths according to table
6.5.2.1.1.5-1. The centre frequency of the filter shall be stepped in continuous steps according to the same table.
TRP shall be recorded for each step. The measurement period shall capture the active time dots. Total radiated
power is measured according to TRP measurement procedure defined in Annex K. The measurement grid used
for TRP measurement defined in Annex M. TRP is calculated considering both polarizations, theta and phi.

NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.5.2.1.4.1-1, send
an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.5.2.1.4.3 Message contents
M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.5.2.1.5 Test requirement

The measured TRP of any UE emission derived in step 4, shall fulfil requirementsin Table.6.5.2.1.5-1.

Table 6.5.2.1.5-1: General NR spectrum emission mask for Range 2

Spectrum emission limit (dBm)/ Channel bandwidth
Afooe 50 100 200 400 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-5 S5+ | 5+TT | 5+TT | -5+TT 1 MHz
T
+5-10 183+ | -5+TT | -5+ TT | -5+TT 1 MHz
T
+10-20 | -13+ | -18+ | -5+TT | -5+TT 1 MHz
T T
+ 20-40 -13 + -13 + -13 + S+TT 1 MHz
T T T
+ 40-100 -13 + -13 + -13 + -13 + 1 MHz
T T T T
+ 100-200 -13 + -13 + -13 + 1 MHz
T T T
+ 200-400 -13 + -13 1 MHz
T +TT
+ 400-800 -13 + 1 MHz
T
NOTE 1: TT for each frequency and channel bandwidth is specified in
Table 6.5.2.1.5-1a
NOTE 2: At the boundary of spectrum emission limit, the first and last
measurement position with a 1 MHz filter is the inside of
+0.5MHz and -0.5MHz, respectively.
NOTE 3: The measurements are to be performed above the upper
edge of the channel and below the lower edge of the
channel.

Table 6.5.2.1.5-1a: Test Tolerance (Spectrum emission mask)

) 23.45GHZ ST < 32.125GHz <f <
Test Metric 32.125GHz 40.8GHz
IFF (Quiet Zone size < 30 cm) 3.21 dB 3.46 dB
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NOTE: Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resol ution bandwidth may be smaller than the measurement bandwidth. When the resol ution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.5.2.2 Void

6.5.2.3 Adjacent channel leakage ratio
Editor’ s note: The following aspects are either missing or not yet determined:

- Test configuration, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.

6.5.2.3.1 Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent
Channel Leakage power Ratio (ACLR).

6.5.2.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.5.2.3.3 Minimum conformance requirements

Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a
scenario in which adjacent carrier is another NR channel.

NR Adjacent Channel Leakage power Ratio (NRacir) isthe ratio of the filtered mean power centred on the assigned
channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The
assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement
bandwidths specified in Table 6.5.2.3.3-1.

If the measured adjacent channel power is greater than —35 dBm then the NRacLr shall be higher than the value
specified in Table 6.5.2.3.3-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX
beam peak direction, Meas=TRP grid).

Table 6.5.2.3.3-1: General requirements for NRacLr

Channel bandwidth / NRacLr/ Measurement bandwidth
50 100 200 400
MHz MHz MHz MHz
NRactr for band n257,
n258, n261 17 dB 17 dB 17 dB 17 dB
NRacLr for band n260 16 dB 16 dB 16 dB 16 dB
NR channel
Measurement bandwidth 47.58 95.16 190.20 380.28
(MHz)
Adjacent channel centre +E/30 +1/00 +2/00 +4/00
frequency offset [MHZz] 50 -100 -200 -400

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.5.2.3.1.
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6.5.2.3.4 Test description

6.5.2.34.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in table 6.5.2.3.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.5.2.3.4.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest, Mid, Highest
38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Default | Default N/A for Modulation RB allocation
Adjacent (NOTE 1)
1 Low Channel DFT-s-OFDM P1/2 BPSK | Outer 1RB_Left
2 High Leakage Ratio | DFT-s-OFDM PI/2 BPSK | Outer 1RB_Right
3 Default test case DFT-s-OFDM P1/2 BPSK Outer_Full
4 Low DFT-s-OFDM QPSK Outer_1RB_Left
5 High DFT-s-OFDM QPSK Outer_1RB_Right
6 Default DFT-s-OFDM QPSK Outer_Full
7 Low DFT-s-OFDM 16 QAM Outer_1RB_Left
8 High DFT-s-OFDM 16 QAM | Outer_1RB_Right
9 Default DFT-s-OFDM 16 QAM Quter_Full
10 | Default DFT-s-OFDM 64 QAM Quter_Full
11 Low CP-OFDM QPSK Outer_1RB_Left
12 High CP-OFDM QPSK Outer_1RB_Right
13 | Default CP-OFDM QPSK Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3
and PC4 or Table 6.1-2 for PC1.
NOTE 2: Following Test IDs shall be skipped for FR2b
- All Test IDs for 400MHz Channel Bandwidth
- Test ID 10-13 for FR2b 200MHz Channel Bandwidth
- Test ID 10 for FR2b 100MHz Channel Bandwidth
NOTE 3: All test points in this table must also exist in table 6.2.2.4.1-1, table 6.2.2.4.1-2, table
6.2.2.4.1-3 (MPR).

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
section A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

4. The UL Reference Measurement channels are set according to Table 6.5.2.3.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.5.2.3.4.3
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6.5.2.3.4.2 Test procedure

1

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.5.2.3.1.4.1-1. Since the UL has no payload and no loopback datato
send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT _WAIT_TIME (Note 1) for the UE Tx beam selection to compl ete.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200 msfor the UE to reach maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

Measure EIRP of the transmitted signal in the Tx beam peak direction for the assigned NR channel with a
rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. EIRP measurement procedure
defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.

Measure EIRP of the first NR adjacent channel on both lower and upper side of the assigned NR channel,
respectively using arectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. EIRP
measurement procedure defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.

Calculate the ratios of the power between the values measured in step 5 over step 6 for lower and upper NR
ACLR, respectively.

NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.5.2.3.4.1-1, send

an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.5.2.3.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.5.2.3.5 Test requirement

The measured NR ACLR, derived in step 7, shall be higher than the limitsin table 6.5.2.3.5-1.

Table 6.5.2.3.5-1: General requirements for NRacLr

Channel bandwidth / NRacLr/ Measurement bandwidth
50 100 200 400
MHz MHz MHz MHz
NRacLr for band n257, 17-TT-R | 17-TT-R 17-TT-R 17-TT-R
n258, n261 dB dB dB dB
NRacLr for band n260 16-TT dB 16 -TT dB 16-TTdB 16-TT dB
NR channel
Measurement bandwidth 47.58 95.16 190.20 380.28
(MHz)
NR channel
Measurement bandwidth 47.58 MHz 95.16 MHz 190.20 MHz 380.28 MHz
Adjacent channel centre +E/30 +1/00 +2/00 +4/00
frequency offset [MHZz] 50 100 2200 -400

NOTE 1: TT for each frequency and channel bandwidth is specified in Table 6.5.2.3.5-1a
NOTE 2: R for each frequency, channel bandwidth and test point is specified in Table
6.5.2.3.5-1b
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Table 6.5.2.3.5-1a: Test Tolerance (Adjacent channel leakage ratio)

Test Metric Channel bandwidth 23.45GHz sf < 30.3GHz <f <
30.3GHz 40.8GHz
IFF (Quiet Zone size < 30 cm) 50 MHz 4.66 dB 4.96 dB
100 MHz 4.96 dB 4.96 dB
200 MHz 4.96 dB 4.96 dB
400 MHz 4.96 dB 4.96 dB

Table 6.5.2.3.5-1b: Relaxation due to testability limit (Adjacent channel leakage ratio)

Channel bandwidth / NRacLr/ Measurement bandwidth
Test ID 50 100 200 400
MHz MHz MHz MHz
NRacLr for band n257, 1-6

n258, n261 0 0 0 0

7 0 0 0 15

8 0 0 0 15

9 0 0 0 15

10 0 0 0.5 3.5
11 0 0 0 2
12 0 0 0 2
13 0 0 0 2

NOTE 1: Relaxation value is derived by Max(0, MPR for test point — Maximum Testable MPR), where
Maximum Testable MPR is 9.5dB(50MHz CBW), 7.0dB (100MHz CBW), 5.0dB (200MHz
CBW) and 3.0dB (400MHz CBW) for FR2a.

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.
The spurious emission limits are specified in terms of general requirementsin line with SM.329 [7] and NR operating
band requirement to address UE co-existence. Spurious emissions are measured as TRP.

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.

6.5.3.1 Transmitter Spurious emissions

Editor’'s Note: This clause is complete for Band n257, n258 and n261 and PC3. The following aspects of the clause
are for future consideration:

- TRP Measurement uncertainty is TBD for above 66GHz.

6.5.3.1.1 Test purpose

To verify that UE transmitter does not cause unacceptabl e interference to other channels or other systems in terms of
transmitter spurious emissions.

6.5.3.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.

6.5.3.1.3 Minimum conformance requirements

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than Foos (MHZz) in
Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limitsin Table
6.5.3.1.3-2 apply for al transmitter band configurations (NRB) and channel bandwidths. The requirement is verified in
beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
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NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the

measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should

be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.

Table 6.5.3.1.3-1: Boundary between NR out of band and spurious emission domain

Channel 50 100 200 400

bandwidth MHz MHz MHz MHz

0o0oB 100 200 400 800
boundary
Foos (MHZz)

The spurious emission limitsin table 6.5.3.1.3-2 apply for all transmitter band configurations (RB) and channel
bandwidths.

Table 6.5.3.1.3-2: Spurious emissions limits

Frequency Range Maximum Measurement NOTE
Level bandwidth
30 MHz < f < 1000 MHz -36 dBm 100 kHz
1 GHz<f<12.75 GHz -30 dBm 1 MHz
12.75 GHz < f < 2nd -13 dBm 1 MHz

harmonic of the upper

frequency edge of the

UL operating band in
GHz

The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.
6.5.3.1.4 Test description

6.5.3.1.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the Subscriber Station
(SS) to take with the UE to reach the correct measurement state.
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Table 6.5.3.1.4.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in TS 38.508- | Normal
1[10] subclause 4.1

Test Frequencies as specified in TS 38.508- | Low range, High range (NOTE 2)
1[10] subclause 4.3.1

Test Channel Bandwidths as specified in TS | Highest
38.508-1 [10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation

(NOTE 1)
1 N/A for Spurious Emissions DFT-s -OFDM QPSK Inner_Full for PC2, PC3

testing and PC4.
Inner_Full_Region1 for

PC1
2 DFT-s -OFDM QPSK Inner_1RB (NOTE 3)

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table

6.1-2 for PC1.

NOTE 2: When testing Low range test only in Frequency Range lower than (Fuc_iow — Afoos) and when testing High

range test only in Frequency Range higher than (FucL_nigh + Afoos).

NOTE 3: When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or

Inner_1RB_Regionl for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for
PC2, PC3 and PC4 or Inner_1RB_Regionl for PC1.

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to
Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.5.3.1.4.1-1.
Propagation conditions are set according to Annex B.O.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.5.3.1.4.3.

6.5.3.1.4.2 Test procedure

1

Select any of the three Alignment Options (1, 2, or 3) from Tables J.2-1 through J.2-3 [3] to mount the DUT
inside the QZ.

If the re-positioning concept is applied, position the devicein DUT Orientation 1 if the maximum beam peak
direction is within zenith angular range 0°<6<90° for the alignment option selected in step 1; position the device
in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range
90°<6<180° for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is
not applied, position the devicein DUT Orientation 1.

SS sends uplink scheduling information for each UL HARQ process via PDSCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.5.1.4.1-1. Since the UL has no payload and no loopback data to send
the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to compl ete.

Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200msec for the UE to reach Pumax. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for
the UE Tx beam selection to compl ete.
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6. SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

7. Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the
re-positioning concept is applied (NOTE 4). Step (@) is optional and applicable only if SNR (test requirement
level in Table 6.5.3.1.5-1 minus offset value minus noise floor of the test system) > 0 dB is guaranteed.

(a) Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level
according to the procedures in Annex K, using coarse TRP measurement grid selection criteria as per Table
M.4.5-3in Annex M. The measurement is completed in both polarizations 6 and ¢ over frequency range and
measurement bandwidth according to Table 6.5.3.1.3-2. Optionally, alarger and non-constant measurement
bandwidth than that of Table 6.5.3.1.3-2 may be applied. The measurement period shall capture the active
time slots. For each spurious emission frequency with coarse TRP identified to be less than an offset dB from
the TRP limit according to Table 6.5.3.1.3-2, continue with fine TRP procedures according to step (b).

The offset value shall be the TRP measurement uncertainty at 95% confidence level including the effect of
coarse grid measurement uncertainty element, excluding the influence of noise. Different coarse TRP grids
and corresponding offset values may be used for different frequencies. The coarse TRP grid and offset values
used shall be recorded in the test report.

Table 6.5.3.1.4.2-1: Typical offset values for coarse TRP measurement step 7(a)

Grid Frequency Range Offset Value
Constant Density 6 GHz <f<12.75 GHz 5.13
12.75 GHz < f < 23.45GHz 5.09
23.45 GHz < < 40.8GHz 5.38
40.8 GHz < f < 66GHz 7.31
66 GHz < f < 80GHz [7.61]
Constant-Step Size 6 GHz <f<12.75 GHz 5.26
12.75 GHz < f £ 23.45GHz 5.23
23.45 GHz < < 40.8GHz 5.52
40.8 GHz < f < 66GHz 7.43
66 GHz < f < 80GHz [7.73]
NOTE 1: These offset values are the upper limit values when fine TRP measurement
uncertainty of the test system is same as maximum test system uncertainty in Annex
F and when using the coarse measurement grid with minimum number of points as
specified in Table M.4.5-3.
NOTE 2: Itis allowed to use the offset values derived based on test system’s actual
measurement uncertainty budget and denser measurement grid as specified in Table
M.4.5.3.

(b) Measure fine TRP measurements according to proceduresin Annex K, using fine TRP measurement grid
selection criteriaas per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in
step (). Apply a measurement bandwidth according to Table 6.5.3.1.3-2.

8. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The frequency range defined in Table 6.5.3.1.3-2 may be split into ranges. For each range a different test
system, e.g. antenna and/or chamber, may be used. To pass the test case al verdicts of the frequency
ranges must pass.

NOTE 2: When switching to DFT-ss=OFDM waveform, as specified in the test configuration table 6.5.3.1.4.1-1,
send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

NOTE 3: TheBEAM_SELECT WAIT_TIME default value isdefined in Annex K.1.1.

NOTE 4: If the (in-band) beam peak is within 0°<6<90°: perform first hemispherical TRP scan (0°<6<90°) in DUT
Orientation 1 and second hemispherical TRP scan (90°>6>0°) in DUT Orientation 2. If the (in-band)
beam peak is within 90°<6<180°: perform first hemispherical TRP scan (0°<6<90°) in DUT Orientation 2
and second hemispherical TRP scan (90°>6>0°) in DUT Orientation 1. The DUT with UBF activated
needs to be re-positioned during the test.
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6.5.3.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.5.3.1.5 Test requirement

This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with
frequency range asindicated in Table 6.5.3.1.5-1.

The maximum EIRP or TRP power of spurious emission, measured using RM S detector, shall not exceed the described
valuein Table 6.5.3.1.5-1.

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than Foog (MHZ) in
Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limitsin Table
6.5.3.1.5-1 apply for al transmitter band configurations (NRB) and channel bandwidths.

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